
LETTERS Of course, scientific and normative ap- 
Purchase proaches to human knowledge have a 

Schleicher & Schuell Two Disciplines long history of interaction. But in mod- 
ern times, there are peculiar difficulties filter papers through Gerald M. Edelman touches on impor- of understanding that have become par- 

any office of these tant issues in his editorial "Scientific ticularly crucial with the increasingly rap- 
laboratory supply quests and governmental principles" (9 id societal adoption of scientific tech- Apr., p. 99). He makes some good points, nology. Grobstein and I apparently do 
distributors: but also some not-so-good ones. What not mean the same thing by "inter- 

moves me to overt disagreement is the action." I mean acts or decisions based 
Ace Scientific 
Linden, NJ 07036 following argument as I understand it. upon a mutual understanding of the lim- 
Beckman Instruments The politico-legal and the scientific dis- its of both scientific and legal disciplines. 
(Science Essentials Operation) ciplines are distinct, different, and It is this understanding that I feel should 
Anaheim, CA 92806 "rarely intersect." This leads them (and be encouraged among practioners of sci- 
J. & H. Berge 
S. Plainfield, NJ 07080 presumably their followers) to extreme ence and of government. 
Biscayne Chemical and antagonistic ideological positions Much of Grobstein's letter is inspired 
Miami, FL 33152 that are "dangerous as well as errone- by his mistaking my suggestions for full- 
Burrell Corp. ous." These cannot be fully understood er resolution of ideological conflicts that 
Pittsburgh, PA 15219 or resolved until we understand "how the arise from a failure of this understanding. 
Central Scientific 
Chicago, IL 60623 brain itself produces thought and lan- I did not propose or imply by these sug- 
Curtin-Matheson Scientific guage." gestions a moratorium on practical or 
Houston, TX 77001 My unpremeditated reaction is that we pressing goals. Although I still recoin- 
A. Daigger risk first experiencing a cold day in Hell mend deepening our knowledge of brains 
Chicago, IL 60610 if we must await that achievement. I am and language, I am astonished at his 
Eastern Scientific 
Providence, RI 02905 not pessimistic about the capabilities of inference that this reflects an unconcern 
Federal Scientific the neurosciences, although the task for our present historical agonies. 
Kensington, MD 20795 Edelman sets is no mean one. I am more It is always tempting to impute a lack 
General Medical 
Richmond, VA 23261 influenced by the dire social conflicts that of common sense or of moral concern to 
Hach Chemical are already upon us and that are now those who suggest long-range ap- 
Ames, IA 50010 consigning many lives daily to whichever proaches to important social matters. 
Krackeler Scientific postulated ultimate fate. The travail of While sharing Grobstein's moral con- 
Albany, NY 12202 
Labproducts the Irish and the Lebanese, for example, cern, I do not feel that looking for the 
Tukwila, WA 98188 is almost purely within the politico-legal physical bases of thought and language 
Macalaster Bicknell 
New Haven, CT 06570 "discipline," if that includes the reli- will distract us from our moral duties, 
Micro-Chemical Specialties gious. With "politico-legal" conflict nor do I suggest giving all our energies to 
Berkeley, CA 94710 everywhere rising and value-driven fire the task. In any case, I am not as sure as 
New York Lab Supply storms threatening, we can hardly wait to Grobstein that one can predict how long 
W. Hempstead, NY 11552 "know better how the brain works." a fundamental answer to this key prob- 
Nurnberg Scientific 
Rockville, Centre, NY 11570 Actually, cognitive and normative 1cm of neurobiology will take. Although 
Para Scientific knowledge processing each have a con- knowing how the brain works will not 
Trenton, NJ 08638 structive tradition and a long history of solve our moral dilemmas, it will, I 
PGC Scientific 
Rockville, MD 20852 interaction. The practitioners of one far think, prevent us from adopting egre- 
Physicians & Hospitals Supply from always disagree with practitioners giously stupid ideologies. And possibly, 
Minneapolis, MN 55043 of the other. Edelman wisely urges a it may suggest some epistemological lim- 
Preiser Scientific greater mixing of the two. It is only its to apply to both cognitive and norma- 
Charleston, WV 25322 through a combination of the best in both tive matters. 
Rascher & Betzhold 
Chicago, IL 60625 traditions that real progress can be made. GERALD M. EDELMAN 
SGA Scientific In fact, we need more effective incor- The Rockefeller University, 
Bloomfield, NJ 07003 
Sargent Welch Scientific poration of knowledge from all construc- New York 10021 
Skokie, IL 60076 tive traditions into decision-making; 
Scherer Medical/Scientific existing mechanisms at the social level 
Carson, CA 90745 are failing to provide it. Whatever the 
SciChemCo 
Los Angeles, CA 90023 relation of agreed-upon facts and not- Ice-Age Vegetation 
Scientific Products agreed-upon values in the mechanisms 
McGaw Park, IL 60085 of the brain, there will remain the social In the otherwise excellent CLIMAP (1) 
Sears Supply Co. problem of accommodating many behav- survey "The surface of the ice-age 
Durham, NC 27705 ioral streams into a not too disharmoni- earth" (19 Mar., p. 1131) an ambivalent 
Standard Scientific 
Piscataway, NJ 08854 ous ensemble. Despite the advantages description of land surface properties is 
Taylor Chemical and attractiveness of greater knowledge shown in figure 1. Vegetational equiva- 
St. Louis, MO 63119 of mechanisms in the brain, we can't wait lents of albedo estimates in places seem 
Arthur H. Thomas 
Philadelphia, PA 19105 nor can we give all our energies to con- to contradict geological data established 
Turtox/Cambosco templation of even a neuro-navel. by pollen analysis and dated by radio- 
Chicago, IL 60620 CLIFFORD GROBSTEI N carbon. 
VWR Scientific 
San Francisco, CA 94119 Olfice of the Vtce Chancellor, This is especially true for category E, 
Wilkens Anderson University Relations, University of described in the figure legend as having 
Chicago, IL 60651 California, San Diego, La Jolla 92093 an albedo below 20 percent and com- 
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posed of forested or thickly vegetated 
land. It dominates much of the United 

 niore versatile States, Central America, Brazil, north- 

rep' for western Europe, equatorial Africa, In- dia, China, Indonesia, New Guinea, and 
Australia. It is well established that with- 

>4 ' ticityzer... in the lands listed above there were large 
'K ** ' K areas of rocky deserts, tundra, prairie, or .>. *  4'K'K' lightly vegetated savanna. While an al- 

bedo below 20 percent may apply to such 
surfaces as well, the caption may mis- 
lead the reader and give the impression 
that unglaciated land was mainly forest- 
ed. 

Because of decreased ocean areas, as 
well as water temperatures, an almost 

I worldwide drop in Pleniglacial precipi- 
tation is indicated by both theoretical 
studies and field observations (2). This 
should be a key factor in long-term cli- 

KS mate prediction. For a number of areas 
ranging from central Africa to northern 
Australia there has already been a reduc- 
tion of precipitation on the order of 50 
percent within the last 3000 years (3). 
With the aid of Landsat photography, 
it would appear to be highly desirable to 
plot accurately the area and directions of 
the vast late Pleistocene dunes that are 
today partly covered by vegetation. This 

I would help provide an independent 
check for the general circulation models 
based on CLIMAP's valuable sea-tem- 
perature and albedo data. 

RHODES W. FAIRBRIDGE 
reagen.t usage 'K "'K' Department of Geology, 

'KK4 N w York 10027 
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I CLIMAP is an acronym for Climate: Long-Range 
Investigation Mapping and Prediction. 
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(1962); in Problems in Paleoclimatology, A. B. 

KKK>. M. Nairn, Ed. Ilnterscience (wiley), New York, 
An lsmatec/Brinkmann Peristaltic Pump does  1964], p. 356; Quat. Res. 2, 283 (1972); J. wil- 

liams, in Quaternary Environments, w. C. Ma- 
everything your present pump does, and more honey, Ed. (Geographical Monograph, York 

University, Toronto, 1974), pp. 295-3 10. (including saving you money). 
3 B. M. van Zinderen Bakker, Pala'eoecology of 

It can idle at speeds as low as one fifth of standard Africa (Balkema, Cape Town, South Africa, se- 
running speed thereby using less reagents. Its stainless steel ries 1950 to present); A. Rapp, A Review of De- sert(flcation in Africa (Secretariat for Interna- 
rollers are powered by a planetary gear drive. This eliminates tional Ecology, Stockholm, Sweden, 1974); J. 

Bowler, paper presented at the Australian Con- 
directional pull on tubings andreduces friction, extending tubing > ference on Climate and Climate Change, Mel- 
life by as much as 3000/o. In addition, each tubing rests in its hourne, Australia, 1975. 

own bed, individually adjustable for uniform pressure to compensate The legend for figure 1 in our article 
for minor variations in.tubing diameter and thickness. Backflow is could indeed be misleading, inasmuch as 
prevented by a barthat locks over the tubing beds. it does not clearly state that the land 

lsmatec/Brinkmann Pumps are vailable with 13 Qr 25 surface is classlfied according to its rela- 
channels, in single and ten speed models. Flow rates range from 0.012 tive reflectivity while the reference to 
to 9.63.mI/mm., depending on tubing 5iZe. vegetational cover is made only to illus- 

Next time your present AutoAnalyzer? pump needs replacing, trate typical examples of surfaces pos- 
uprade your entire system with an lsmatec!Brinkmann. FOr literature; sessing the corresponding albedo. The 
write: Brinkmannlnstruments, Isinatec! low reflectivity class (F) includes not 
cantiague Rd., Westbury.,. N.Y . . . only forests, green dense vegetation of 

(Toronto), Ont. .Br!fl1!1Iifln tundras, prairies, and savannas but also 
1590. In canada: 50 Galaxy Blvd. dry shrublands on dark lateritic soils, or 

stony deserts with frequent varnish. On- 
AutoAnalyzer * is a.egistered.ft d mark of Technicon Gorp. ... . . ly the first two types of cover, which 

842 circle No. 188 on Readers' Service cord SCIENCE, VOL. 192 

posed of forested or thickly vegetated 
land. It dominates much of the United 

 niore versatile States, Central America, Brazil, north- 

rep' for western Europe, equatorial Africa, In- dia, China, Indonesia, New Guinea, and 
Australia. It is well established that with- 

>4 ' ticityzer... in the lands listed above there were large 
'K ** ' K areas of rocky deserts, tundra, prairie, or .>. *  4'K'K' lightly vegetated savanna. While an al- 

bedo below 20 percent may apply to such 
surfaces as well, the caption may mis- 
lead the reader and give the impression 
that unglaciated land was mainly forest- 
ed. 

Because of decreased ocean areas, as 
well as water temperatures, an almost 

I worldwide drop in Pleniglacial precipi- 
tation is indicated by both theoretical 
studies and field observations (2). This 
should be a key factor in long-term cli- 

KS mate prediction. For a number of areas 
ranging from central Africa to northern 
Australia there has already been a reduc- 
tion of precipitation on the order of 50 
percent within the last 3000 years (3). 
With the aid of Landsat photography, 
it would appear to be highly desirable to 
plot accurately the area and directions of 
the vast late Pleistocene dunes that are 
today partly covered by vegetation. This 

I would help provide an independent 
check for the general circulation models 
based on CLIMAP's valuable sea-tem- 
perature and albedo data. 

RHODES W. FAIRBRIDGE 
reagen.t usage 'K "'K' Department of Geology, 

'KK4 N w York 10027 

References 

I CLIMAP is an acronym for Climate: Long-Range 
Investigation Mapping and Prediction. 

2 R. w. Fairbridge, Nature (London) 196, 108 
(1962); in Problems in Paleoclimatology, A. B. 

KKK>. M. Nairn, Ed. Ilnterscience (wiley), New York, 
An lsmatec/Brinkmann Peristaltic Pump does  1964], p. 356; Quat. Res. 2, 283 (1972); J. wil- 

liams, in Quaternary Environments, w. C. Ma- 
everything your present pump does, and more honey, Ed. (Geographical Monograph, York 

University, Toronto, 1974), pp. 295-3 10. (including saving you money). 
3 B. M. van Zinderen Bakker, Pala'eoecology of 

It can idle at speeds as low as one fifth of standard Africa (Balkema, Cape Town, South Africa, se- 
running speed thereby using less reagents. Its stainless steel ries 1950 to present); A. Rapp, A Review of De- sert(flcation in Africa (Secretariat for Interna- 
rollers are powered by a planetary gear drive. This eliminates tional Ecology, Stockholm, Sweden, 1974); J. 

Bowler, paper presented at the Australian Con- 
directional pull on tubings andreduces friction, extending tubing > ference on Climate and Climate Change, Mel- 
life by as much as 3000/o. In addition, each tubing rests in its hourne, Australia, 1975. 

own bed, individually adjustable for uniform pressure to compensate The legend for figure 1 in our article 
for minor variations in.tubing diameter and thickness. Backflow is could indeed be misleading, inasmuch as 
prevented by a barthat locks over the tubing beds. it does not clearly state that the land 

lsmatec/Brinkmann Pumps are vailable with 13 Qr 25 surface is classlfied according to its rela- 
channels, in single and ten speed models. Flow rates range from 0.012 tive reflectivity while the reference to 
to 9.63.mI/mm., depending on tubing 5iZe. vegetational cover is made only to illus- 

Next time your present AutoAnalyzer? pump needs replacing, trate typical examples of surfaces pos- 
uprade your entire system with an lsmatec!Brinkmann. FOr literature; sessing the corresponding albedo. The 
write: Brinkmannlnstruments, Isinatec! low reflectivity class (F) includes not 
cantiague Rd., Westbury.,. N.Y . . . only forests, green dense vegetation of 

(Toronto), Ont. .Br!fl1!1Iifln tundras, prairies, and savannas but also 
1590. In canada: 50 Galaxy Blvd. dry shrublands on dark lateritic soils, or 

stony deserts with frequent varnish. On- 
AutoAnalyzer * is a.egistered.ft d mark of Technicon Gorp. ... . . ly the first two types of cover, which 

842 circle No. 188 on Readers' Service cord SCIENCE, VOL. 192 



were most abundant, were mentioned in importance of establishing the fre- 
the legend. quencies modulating climatic change dur- 

Reconstruction of the past vegetation ing the last 1 million years, using cores 
was the first step in assessing the albedo from the world oceans and from marginal 

If you're doing values (1). Next, an estimate of the pres- seas where high rates of sedimentation 
ent large-scale albedo of a similar vegeta- exist ch fevvrrh, 
tional type on a similar soil was made Also given high priority at the confer- 
using aerial albedo measurements (2) and ence was the study of the geochronology eJeclanhoresis 

relative surface brightness observed of significant cave and lake deposits, us- ................. 
from satellites (3). It was assumed that ing radiocarbon for dating and oxygen ultrafiltration..... 

the bare soil reflectivity 18,000 years ago isotopic analysis for identifying climatic . 
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tries attended and agreed on the follow- 
ingsalientpoints: Witold J. Brzosco, a former research 

1) Ice ages have been the normal con- associate of mine at the National Institute 
dition during the last several million of Hygiene in Warsaw, implies in a letter 
years, with temperate climates enduring to the editor (7 Nov. 1975, p. 510) that our 
only about 5 percent of the time, group directly participated in the devel- 

2) Because the global food supply de- opment of a hepatitis B vaccine. I feel 
pends primarily on climate, current un- obliged to inform you that the National 
derstanding of climate must be vastly Institute of Hygiene group, headed by 
improved in order to meet the challenge myself, has never been involved in the 
of tomorrow's food supply. We possess preparation of any hepatitis B vaccine or 
the methods and techniques to establish any hepatitis B virus materials meant to 
climate history and only a concerted ef- be used as a vaccine. While still working 
fort is needed to do that. in our department as an independent re- 

The conferees agreed that, in particu- searcher, Brzosco isolated and treated 
lar, study of the climatic history of the with formalin the hepatitis B surface anti- 
past 10,000 years (the Holocene), using gen which he subsequently used for skin 
the isotopic record of marine shells, cor- testing of patients at the Infectious 
als, foraminifera, and tree rings together Diseases Clinic of the Warsaw Medical. .. 
with accurate radiocarbon dating and fo- Academy, where he is now employed. 
cusing on the occurrence of extreme cli- ADAM NowosAwsKt 
matic conditions, should be of highest Department of Immunopathology, 
priority. National Institute of Hygiene, 

Those attending also agreed on the 00-791 Warsaw, Poland 
28 MAY 1976 

were most abundant, were mentioned in importance of establishing the fre- 
the legend. quencies modulating climatic change dur- 

Reconstruction of the past vegetation ing the last 1 million years, using cores 
was the first step in assessing the albedo from the world oceans and from marginal 

If you're doing values (1). Next, an estimate of the pres- seas where high rates of sedimentation 
ent large-scale albedo of a similar vegeta- exist ch fevvrrh, 
tional type on a similar soil was made Also given high priority at the confer- 
using aerial albedo measurements (2) and ence was the study of the geochronology eJeclanhoresis 

relative surface brightness observed of significant cave and lake deposits, us- ................. 
from satellites (3). It was assumed that ing radiocarbon for dating and oxygen ultrafiltration..... 

the bare soil reflectivity 18,000 years ago isotopic analysis for identifying climatic . 
did not significantly differ from that in trends, plus study of (i) the evolution of this ISOflebO K 
the present, except for areas with fossil polar climates through an expanded pro - jj 
late Pleistocene sand dunes or bess. gram of isotopic analysis of the Green- OU IIJUiA I1QV. 

We would appreciate all relevant infor- land and Antarctic Ice, and (ii) the rates 
mation that could help us upgrade the of advance and retreat of the world's ice 
present rudimentary map of the earth's from 8,000 to 18,000 years ago, using 
surface 18,000 years ago. radiocarbon dating and oxygen and deu- '41 

A. MCINTYRE terium isotopic analysis of closely spaced Bio-Rad's 

G. KUKLA continental samples II 

Lamont-Doherty Geological The participants found that a success- Price List B 

Observatory, Columbia University, ful attack on the pressing problems of 
Palisades, New York 10964 climatic change should encompass the 
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