


The data proves it. And, you In-Line Autoconversion it's a new instrument you need, 
can achieve enhanced micro- With Beckman sequencers, System 890M comes equipped 
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with our latest System 890M Se- vidual tubes in the fraction col- sequencing, autoconversion and 
quencer or with your Model lector, not in an intermediate or software features. 
890C and a performance up- common vessel. There is no ex- ~ i t h ~ ~  way, you can sequence grade kit. traction, no  additional solvent peptldes and proteins econ~mi- 
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Controversies,-prodig-, Schol~hip, discoveries: 
New science books from Columbia. 

FRAME OF THE 
UNIVERSE 

JUST BEFORE THE 
ORIGIN 
Alfred Russel Wallace's 
Theory of Evolution 
John Langdon Brooks. A 
fascinating account of the British 
naturalist who formulated a theory of 
evolution through natural selection 
BEFORE The Origin of Species, 
exerting a clear, but unacknowledged, 
influence on Darwin. 284 pp., $30.00 

CLADISTICS 
Perspectives on the 
Reconstruction of 
Evolutionary History 
Edited by Thomas Duncan and 
Tod E Stuessy. The first and only 
volume to present an overall picture of 
the controversial nature of cladistics and 
the disagreements about definitions, 
concepts, and methods among the 
leading thinkers of the field. 368 pp., 
$35.00 

-- 

Frank Durham and Robert D. 
Purrington. "Combines in a 
remarkable way the early history of 
physical cosmology with an account of 
its development in the 20th century." 
-I. Bernard Cohen. 'An enjoyable 
book for any scientist to read." -Nature. 
A 1983 Choice "Outstanding Academic 
Book. 284 pp., $24.95 

THE GREAT M E N W  
C A L C u m R S  
The Psychology, Methods, 
and Lives of Calculating 
Prodigies, Past and Present 
Steven B. Smith. "The best, most 
comprehensive, most reliable book yet 
written on the subject:' -New York 
Review of Books. "The definitive 
compilation ... an amply riveting account 
of their exploits."-New Scientist. 
374 pp., $29.50 

DICTIOIYARY OF THE 
ENVIRONMENT FUNGUS-INSECT 

RELATIONSHIPS 
Perspectives in Ecology and 
Evolution 
Edited by Quentin Wheeler and 
Meredith Blackwell. "This 
comprehensive collection of essays 
on ... the two largest and most diverse 
groups of living organisms represents a 
significant advance in the fields of 
community ecology and co-evolution:' 
J o h n  F. Lawrence. 512 DD.. $60.00 

- - -  

Second Edition 
Michael Allaby. With all entries 
revised and expanded-and 255 new 
entries added-this major reference, 
first published in 1977, remains "useful, 
up-to-date ... fills an obvious need:'- 
Biologist. Illus. 529 pp., $50.00 NEW 
YORK UNIVERSITY PRESS 
Distributed worldwide by Columbia 
University Press 

NOW IN PAPERBACK THE PHENOMENON 
OF MAIY REVISITED 
A Biological Viewpoint on 
Wilhard de Chardin 
Edward 0. Dodson. ' A  very valuable 
piece for those interested in the work of 
Teilhard de Chardin in particular and in 
the constructive relationships of science 
and religion in general:'-Karl E. Peters. 
288 pp., $25.00 

THE MYTHS OF 
HUMAN EVOLUTI,, . 
Niles Eldredge and Ian Tattersall. 
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A D m I O N S  FOR 
FORAGING IN NON- 
HUMAN PRIFZATES 
Contributions to an 
Organismal Biology of 
Prosimians, Monkeys, 
and Apes 
Peter S. Rodman and 
John G.H. Cant, Editors. Eight 
active scientists explore the pervasive 
influence of the search for food on 
structure and behavior. 
351 pp., $35.00 cloth. A King's Crown 
Paperback, $1P 

'A superb summary of the homln~d fossll 
evidence to date ... cogently argued and 
clearly written:'-Discover: "It wrl1 
undoubtedly keep things bubbllr 
some considerable time to comt 
Times Literary Supplement. 197 
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A p r o t o t y p e  e l e c t r o n i c  map d e v e l o p e d  f o r  t h e  U.S. Air F o r c e  makes map r e a d i n g  as 
s i m p l e  as p u s h i n g  a b u t t o n .  The  A i r b o r n e  E l e c t r o n i c  T e r r a i n  Map Sys tem s t o r e s  
d i g i t i z e d  t e r r a i n  d a t a  t o  p r o v i d e  a moving, co lo r - coded  computer  map o f  t h e  area 
o v e r  which a n  a i r c r a f t  is f l y i n g .  The map can  be p r o j e c t e d  on s t a n d a r d  c o l o r  o r  
b lack-and-whi te  c o c k p i t  d i s p l a y s  o r  on t h e  head-up d i s p l a y .  L i k e  p a p e r  c h a r t s ,  
t h e  Hughes A i r c r a f t  Company map c a n  show t h e  a i r c r a f t ' s  a c t u a l  p o s t i o n  o r  b e  
" u n f o l d e d "  e l e c t r o n i c a l l y  t o  l e t  t h e  p i l o t  l ook  ahead.  I t  c a n  be p r e s e n t e d  i n  a 
s h a d e d  r e l i e f  p l a n  v iew,  much l i k e  a  s t a n d a r d  p a p e r  c h a r t ,  o r  i n  a p e r s p e c t i v e  
view as though t h e  p i l o t  were  l o o k i n g  a t  t e r r a i n  ahead  o f  t h e  a i r c r a f t .  

I n  a s t e p  t oward  l a r g e  f l a t - p a n e l  t e l e v i s i o n  s c r e e n s ,  r e s e a r c h  s c i e n t i s t s  a t  
Hughes have  deve loped  new m i x t u r e s  o f  l i q u i d  c r y s t a l s .  A t e s t  p a n e l  made w i t h  
t h e  new l i q u i d  c r y s t a l s  proved  f a r  s u p e r i o r  t o  t h e  k i n d  o f  d i s p l a y s  u sed  i n  
d i g i t a l  w a t c h e s  and c a l c u l a t o r s .  I t  c o u l d  be s e e n  c l o 2 r l y  a t  ex t r eme  a n g l e s  
w i t h o u t  l o s s  o f  g r a y  scale. The test  p a n e l  u sed  a m i x t u r e  o f  b l a c k  dye  and  
l i q u i d  c r y s t a l s  i n  a  t w i s t e d  n e m a t i c  c o n f i g u r a t i o n .  The t r a n s m i s s i o n - t y p e  c e l l s  
were  u s e d  w i t h  j u s t  one  p o l a r i z e r  and  w i t h  d i f f u s e  b a c k l i g h t i n g .  The s t u d y  is 
p a r t  o f  a program t o  d e v e l o p  h igh -pe r fo rmance ,  f l a t - p a n e l  m i l i t a r y  d i s p l a y s .  

G e o l o g i s t s  teamed w i t h  t h e  U.S. Navy o v e r  M t .  S t .  He lens  i n  1980 t o  u s e  t h e  
l a t e s t  d e f e n s e  t e c h n o l o g y  f o r  a u n i q u e  view o f  t h e  s immer ing  volcano .  T h e i r  e y e  
was t h e  n a t i o n ' s  f i r s t  f u l l y  i n t e g r a t e d  n i g h t  a t t a c k  s y s t e m ,  b u i l t  by Hughes f o r  
t h e  A-6E I n t r u d e r  a i r c r a f t .  The s y s t e m ,  c a l l e d  t h e  D e t e c t i n g  and Ranging S e t  
(DRS), i n c l u d e s  a  t h e r m a l  imaging  s e n s o r  t h a t  sees t h r o u g h  d a r k n e s s ,  smoke, o r  
haze .  I n f r a r e d  images  r e c e n t l y  r e l e a s e d  by t h e  Navy showed s i g n i f i c a n t  h o t  s p c t s  
two weeks b e f o r e  t h e  May 1 8  e r u p t i o n .  The imagery  prompted c i v i l  a u t h o r i t i e s  t o  
s t e p  up t h e i r  w a r n i n g s  and e v a c u a t i o n  e f f o r t s .  V i d e o t a p e s  were made on f l i g h t s  
f o r  l a t e r  e v a l u a t i o n .  G e o l o g i s t s  s a i d  t h e  DRS gave  them a b r o a d e r ,  more p r e c i s e  
t h e r m a l  p i c t u r e  o f  t h e  v o l c a n o  t h a n  was o t h e r w i s e  p o s s i b l e .  

Two b roadband  g a l l i u m  a r s e n i d e  f i e l d - e f f e c t  t r a n s i s t o r s ,  o p e r a t i n g  i n  t h e  13-  t o  
15-GHz f r e q u e n c y  r a n g e ,  have  been i n t r o d u c e d  by Hughes f o r  u s e  i n  s a t e l l i t e  
communica t ions .  The new s i n g l e - c e l l  and  d u a l - c e l l  power t r a n s i s t o r  c h i p s  a r e  
mounted on i n t e r n a l l y  matched  c h i p  c a r r i e r s  and a r e  g u a r a n t e e d  t o  o p e r a t e  i n  a 
50-ohm s y s t e m  o v e r  a f u l l  2-GHz bandwidth  w i t h  no a d d i t i o n a l  matching .  The c h i p  
c a r r i e r s  are c o m p a t i b l e  w i t h  25-mil  a l u m i n a  m i c r o s t r i p  c i r c u i t s  and have  25x1-mil 
g o l d  r i b b o n  l e a d s .  The s i n g l e - c e l l  d e v i c e  is r a t e d  a t  0.5 w a t t  minimum o u t p u t ;  
t h e  d u a l - c e l l  a t  1 .25  w a t t  minimum. H i g h e s t  o u t p u t  is from 14.0 t o  14 .5  GHz. 

Hughes is  s e e k i n g  e n g i n e e r s  t o  d e v e l o p  advanced  s y s t e m s  and components  f o r  
w e a t h e r  and communica t ions  s a t e l l i t e s ,  p l u s  t h e  G a l i l e o  J u p i t e r  Probe .  Openings  
are i n  a p p l i c a t i o n s  s o f t w a r e  deve lopmen t ,  d a t a  p r o c e s s i n g ,  d i g i t a l  s u b s y s t e m s  
t e s t ,  microwave/RF c i r c u i t  d e s i g n ,  power s u p p l y  c i r c u i t  d e s i g n ,  component eng i -  
n e e r i n g ,  GaAs d e s i g n ,  d i g i t a l  communica t ions ,  s i g n a l  p r o c e s s i n g ,  s p a c e c r a f t  an- 
t e n n a  d e s i g n ,  sy s t em i n t e g r a t i o n  t e s t  and e v a l u a t i o n ,  and TELCO i n t e r c o n n e c t i o n .  
Send resume t o  Ray Bevacqua,  Hughes Space  & Communicat ions,  Dept .  S2,  Bldg.  S/41,  
M.S. ,4300, P.O. Box 92919,  Los  A n g e l e s ,  CA 90009. Equa l  o p p o r t u n i t y  employer .  
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THE RETINOIDS 
Volumes 1 and 2 
Edited by MICHAEL B. SPORN, 
ANITA B. ROBERTS, and DEWITT S. GOODMAN 
Volume 1 deals with new advances in organic and 
tracer chemistry, followed by surveys of chemical 
and biological methods for analysis and assay of 
retinoids. 
Volume 2 covers the biochemistry and metabolism 
of the retinoids and of specific retinoid-binding 
proteins that are found in plasma and in cells. 
Volume 1 
April/May 1984, 448 pp., $46.00'/ISBN: 0-12-658101-0 
Volume 2 
April/May 1984, 464 pp., $48.00*/ISBN: 0-12-658102-9 
'Set price for Volumes 1 and 2: $80.00 ($94.00, if pur- 
chased separately). Set prices are not valid in Australia 
or New Zealand. 

CELL SEPARATION 
Methods and Selected Applications 
Edited by THOMAS G. PRETLOW II 
and THERESA P. PRETLOW 
Volume 3 
June/July 1984, 336 pp., $47.50 
ISBN: 0-12-564503-1 
This treatise presents current methods for obtain- 
ing highly purified, viable cells. 
Volume 2 
1983,352 pp , $39.5O/ISBN: 0-12-564502-3 
Volume 1 
1983, 353 pp., $37.50/ISBN: 0-12-564501-5 

MOBILE GENETIC ELEMENTS 
Edited by JAMES A. SHAF'IRO 

"A great deal of thought has gone into the book. 
It is detailed, authoritative and well-illustrated 
Throughout, one is solidly in the hands of experts 
. . . . Considering all of these mobile genetic sys- 
tems side-by-side offers a valuable perspective 
. . . . This book, up to date through 1982, should 
prove useful for many years to come."-SCIENCE 
1983, 680 pp., $65.00/ISBN: 0-12-638680-3 

MONOCLONAL ANTIBODIES 
Probes for the Study of Autoimmunity 
and Immunodeficiency 
Edited by BARTON F. HAYNES 
and GEORGE S. EISENBARTH 
This book reviews recent advances brought about 
by monoclonal antibody technology on the role of 
the thymus in the pathogenesis of autoimmunity 
and immunodeficiency. 
1984, 344 pp., $45.00/ISBN: 0-12-334880-3 

THE ENZYMES 
Edited by PAUL D. BOYER 
FROM REVIEWS OF PREVIOUS VOLUMES IN THE 
THIRD EDITION: "The stated purpose of the series 
is to present fully the information available on en- 
zymes and enzyme catalysis at a molecular level 
with emphasis on the events of the last ten years." 

-AMERICAN SCIENTIST 
Volume 16: LIPID ENZYMOLOGY 
Fatty Acids Glycerides Phospholipids Sphingo- 
lipids Glycolipids Cholesterol Special Topics. 
1983, 720 pp., $79.00/ISBN: 0-12-122716-2 
Subscription price: $63.00* 
Volume 15: NUCLEIC ACIDS, Part B 
1982, 648 pp., $79.50/ISBN: 0-12-122715-4 
Subscription price: $65.50* 
Volume 14: NUCLEIC ACIDS, Part A 
1981,586 pp., $82.50/ISBN: 0-12-122714-6 
Subscription price: $71.50* 
*Subscription prices for individual volumes are valid 
only on orders for the complete set received before pub- 
lication of the last volume. Subscription prices are not 
valid in Australia or New Zealand. 

Volumes in the MOLECULAR BIOLOGY Ser ies. .  . 
CALCIUM AND CELL 
FUNCTION 
Edited by WAI YIU CHEUNG 
FROM THE PREFACE: The contents of this volume 
reflect some of the active areas of current research 
. . . . Leaders in the field survey the role of calcium 
in plants, microtubule assembly, arachidonic acid 
metabolism, and the regulation of a protease. Three 
calcium-binding proteins are reviewed: calseques- 
trin, oncomodulin, and the c-reactive proteins. 
Volume 4 
1983, 496 pp., $65.00/ISBN: 0-12-171404-7 
Subscription price: $52.00* 
Volume 3 
1983, 528 pp., $64.00/ISBN: 0-12-171403-9 
Subscription price: $54.50* 
Volume 2 
1982, 480 pp., $60.00/ISBN: 0-12-171402-0 
Subscription price: $55.00* 

subscript& price: $49.50* 
*Subscription prices for individual volumes are valid 
only on orders for the complete set received before pub- 
lication of the last volume. Subscription prices are not 
valid in Australia or New Zealand. 

ENZYME CATALYSIS 
AND REGULATION 
GORDON G. HAMMES 
FROM THE REVIEWS: "Overall, the book is well 
written and reasonably up-to-date. It is recom- 
mended for use as either a ~ r i m a r v  or secondarv 
textbook in an introductory course'for students i;l 
enzymology and can also serve as avaluable source 
of basic information for researchers in the field." 

-George L. Kenyon in 
TRENDS IN BIOCHEMICAL SCIENCE 

1982, 288 pp., $34.50/ISBN: 0-12-321960-4 (Cloth) 
1982, 288 pp., $14.95/ISBN: 0-12-321962-0 (Paper) 

Send payment with order and save postage and handling. 
Prices are i n  U. S. dollars and are subject to change 
without notice. 

ACADEMIC PRESS, INC. (Harcourt Brace Jovanovich, Publishers) 
Orlando San Diego San Francisco New York London Toronto Montreal Sydney Tokyo S l o  Paulo 
ORLANDO, FLORIDA 32887 
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detract from the critical importance of 
tobacco as a major cause of preventable 
disease and death. 

In his statement that high-dose expo- 
sure to occupational carcinogens "might 
also turn out to be important for particu- 
lar groups of people" [emphasis added], 
Ames does not acknowledge the sub- 
stantial literature on occupational can- 
cer. According to a 1978 federal esti- 
mate, occupational exposure just to as- 
bestos and five other carcinogens could, 
on a worst case basis, account for 18 to 
38 percent of all male cancers in coming 
decades (11). Even outspoken critics of 
these estimates, whose analyses Ames 
cites, concede that "the minimum pro- 
portion of all current cancer deaths at- 
tributable to occupation can hardly be 
less than 2% or 3%" (I), 4000 to 6000 
male deaths Der annum. Asbestos and 
coke plant workers both have lung can- 
cer rates five to ten times those of appro- 
priate controls (11). Some 10 million 
workers are now potentially exposed to 
11 "high volume human carcinogens," 
and there are major excesses of cancers 
throughout a wide range of occupational 
groups, including oil refinery and petro- 
chemical workers, rubber and tire work- 
ers, welders and metal-trades workers 

(41, and atomic plant workers (12). These 
studies are all the more important as 
two- to fivefold excesses in cancer rates 
have generally been necessary before 
they could be detected by standard epi- 
demiological techniques (13). 

Contrary to Ames, substantive studies 
have documented the carcinogenic ef- 
fects of urban air pollution or some relat- 
ed urban factor. Accordingly, the World 
Health Organization concluded that "it 
is probable that some urban atmospheric 
factor is involved [in the etiology of lung 
cancer], resulting from the air pollution 
from car exhausts, fumes from heating 
systems and industrial fumes" (14); 
automobile exhaust contains a wide 
range of carcinogens, many common to 
tobacco smoke. In addition, many epide- 
miological studies have documented 
large geographical variations in stan- 
dardized cancer mortality rates, on an 
overall and organ-specific basis, with 
higher rates in communities located near 
smelters, petrochemical plants and facili- 
ties producing nuclear weapons, and in 
communities with high levels of atmo- 
spheric pollution (10, 15); definitive epi- 
demiological evidence of carcinogenic 
and reproductive hazards from proximi- 
ty of residence to hazardous waste land- 

fills or industrial impoundments is not 
yet available, although preliminary data 
from sites such as Woburn, Massachu- 
setts, are highly suggestive (16). 

Ames dismisses the possibility that 
carcinogenic synthetic pesticides, mar- 
keted since the 1940's, may contribute 
substantially to cancer rates, as their 
dietary intake is claimed to be 10,000 
times lower than that of age-old "na- 
ture's pesticides." There is, however, 
much evidence to the contrary. For ex- 
ample, a number of widely used chlori- 
nated hydrocarbon pesticides have accu- 
mulated by many orders of magnitude in 
certain foods to levels comparable to 
those inducing cancer in small groups of 
experimental animals (17). Chub and 
trout in Lake Michigan have been found 
with aldrin and dieldrin residues above 
0.3 part per million, and similar residues 
of chlordane and heptachlor have been 
found in the Great Lakes and in Long 
Island and New York City lakes; in 1983 
Montana health officials warned against 
eating game contaminated with concen- 
trations of heptachlor epoxide more than 
100 times the Environmental Protection 
Agency's (EPA's) "acceptable intake 
level." Aldrin and dieldrin were found to 
be carcinogenic at dietary concentra- 
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tions of between 0.1 and 20 parts per 
million in five separate rodent bioassays, 
and residues of chlordane and heptachlor 
have been found in concentrations in 
human fat similar to those found in rats 
in whom carcinogenic effects had been 
induced by these pesticides (18). By all 
principles of extrapolation, such expo- 
sures would be expected to result in a 
significant excess of human cancers. The 
widespread use of chlordane and hepta- 
chlor for termite treatment represents 
additional major carcinogenic expo- 
sures. Indoor chlordane concentrations 
greater than an arbitrary interim guide- 
line of 5 micrograms per cubic meter 
have led to the evacuation of more than 
1500 contaminated homes at Air Force 
bases across the country (19) and to the 
petition by a New York State citizens' 
group, after the finding in April 1983 that 
63 percent of 443 treated homes were 
contaminated, to ban the use of chlor- 
dane for termite treatment. Exposure to 
5 micrograms per cubic meter of chlor- 
dane, approximately 50 micrograms per 
day for an average adult, according to 
EPA extrapolations that considerably 
underestimate risk for several reasons, 
including neglect of high-dose flattening, 
would be expected to increase lifetime 

cancer risks by as much as 0.1 to 0.5 
percent (20). 

Ames' position on the significance of 
dietary burdens of carcinogenic synthet- 
ic pesticides is not supported by recent 
data on ethylene dibromide (EDB) resi- 
dues, with concentrations up to 5000 
parts per billion in flour and citrus pulp. 
EPA estimated, again using procedures 
that minimize risk, that lifetime expo- 
sures to "realistic worst case" dietary 
concentrations of 31 parts per billion of 
EDB would result in cancer risks of from 

to (21), about 300 to 3000 
deaths per year; occupational risks were 
estimated to be as high as 40 percent. 
Ames has also objected to the regulation 
of EDB, saying that the "trace of the 
carcinogen EDB now allowed in food is 
insignificant" (22); this in spite of the 
fact that available noncarcinogenic alter- 
natives include aluminum phosphide for 
grains and cold storage for fruits and 
vegetables. 

The minimal references by Ames to 
problems of poorly regulated exposures 
to a wide range of environmental and 
occupational carcinogens are in contrast 
to his exaggerated emphasis of the roles 
of high-fat and low-fiber diets and of 
charred foods as "major risk factors," 

although evidence for such risks, where 
not negative, is generally inconclusive. 
A recent report concludes that "in the 
only human studies in which the total 
fiber consumption was quantified, no 
association was found between total fi- 
ber consumption and colon cancer" (23). 
The position that high fat consumption is 
a major cause of breast and colon cancer 
is based on experimental and epidemio- 
logical studies (1, 24). However, this 
evidence is weak and inconsistent (3, 
25). There appear to be no data on the 
correlation between the proportion of fat 
in the diet, the critical variable examined 
in the animal experiments, and rates of 
colon and breast cancers on a nation-by- 
nation basis; while those rates are 
strongly correlated with absolute fat con- 
sumption, this correlation is equally 
good with other measures of industrial- 
ization, such as per capita energy pro- 
duction (3). Moreover, up to 20-fold in- 
creases in dietary fat were generally nec- 
essary to increase tumor yields in ro- 
dents after the administration of 
carcinogens, whereas between-country 
differences in total fat consumption are 
generally less than a factor of 2 (3). 
Finally, no evidence was found in two 
major case control studies of an associa- 



"HERE IS EXCELLENT 
COMPANY OF TH 
UNCOMMONEST 
SENSE .If - ~ , c  Nnu ~ o r k  Tirrres 

"Don't you just adore Pluto's Rq~l~blrc?" exclaimed 2 
neighbor of Sir Peter Medawar's on hearing of his ii 
in philosophy. This struck Sir Peter as the perfect narrrr 1 c 1 r  

the intellectual underworld explored in these essav: 
world of misconceptions about science. In this colfe 
of his most famous work, the Nobel Prizewinner tal 
Freud, IQ sychologists, social Darwin~sm, and more. "In 
these eru 6 ite and outspoken essays, Medawar gives us 
the pleasure of watching a lively and nimble mind at 
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Edited with an Introduction bv GAVlN DE BEE1 
"It is singularly appropriate that these two autobio 
together, for in the history of science there can liar 
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-]olrr.rlnl of Notlrrnl Histoy. The juxtaposition ot 
and Huxley's memoirs serves to pinpoint their siinilaritic 
and differences, and to illuminate tilei1 
285131-4, $5.95 

GREAT SCIENTIFIC EXPERIN 
Twenty Experiments That Changed 01 
The World 
ROM HARRE 
"Each chapter present[s] an experiment with such 
crisp clarity and loving attention to details. . . can 
be read with huge delight by anyone with the 
slightest interest in the history of science." 

:85131-4) @I $5.1 -Science 83. '20438.7) cc $12 

286036-4, $8.95 :860364) @I $8.1 
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the urchased books within 15 days for a full refu 
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The Science and the Life of Albert Ein 
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Manvllle ~elit8catal~st carders feature 
controlled pore size and surface area. 
Celite diatomaceous silica products, derived from fossilized re- 
mains of single-celled plants, are ideal, low-cost catalyst carriers. 

In conventional catalysis, the controlled pore size and surface 
area of Manville Celite carriers, combined with chemical 
stability, make this series of catalyst carriers ideal for diverse 
applications and selective reactivity. Available as powders, 
pellets, or spheres, they are widely used wherever an inert, 
porous silica support is indicated-for example, the nickel 
catalyst used in hydrogenation processes, the vanadium catalyst 
used in the manufacture of sulfuric acid, and the phosphoric 
acid catalyst of the petroleum industry. 

Manville Research and Development will work with you to 
develop carriers best suited to your specific applications. For 
additional information, send in the coupon or call 303-978-2656. 
For your nearest U.S. sales representativeor distributor, call toll- 
free: 1-800-243-8160 (in CT, 1-800-842-0225). Telex: MANVL 
DVR 454404. Manville -------------- 
rk, 1 am interested in carriers for CE 1 
I conventional catalysis I 
I microbe and enzyme immobilization 

1 Please send me more information on above. 
I 

Please have a representative contact me. I 
1 I 

For the biotechnology industry, Manville has designed a new 1 Name I 
series of carriers for enzyme and microbe immobilization.These 
carriers can allow the use of enzymes or microbes in either 1 Title I 
continuous or batch processes. I Firm I 
In microbe and enzyme immobilization, properly sized pores 1 Address 
maximize the concentration of the enzyme or microbe, offer 

1 
protection from damaging fluid movement help protect the I city State Zip- I 
enzyme from destructive bacteria within the reactor system, I Phone 
and improve diffusion of the product from the pores. 

i 
LR. J. Zilli, Manville F & M, P.O. Box 5108, Denver, CO 80217 U.S.A. J -------------- 
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improve resolution until I ittended 
an LKB Histology Workshop" 

"I'd been a histotechnologist for years when I at- 
tended my first LKB workshop. I'd done a lot of 
routine embedding, sectioning and staining, but I 
never knew there was so much more to it ... let 
alone what a big difference my work could mean. I 
thought my paraffin sections were pretty good. My 
boss had talked about improving quality and men- 
tioned plastics, but I'd heard that they were ds- 
cult to prepare, messy and toxic. Did I have a 
lot to learn! 

LKB showed me how to use a new water- 
soluble plastic embedding system - the HistoResin 
system. It wasn't difficult at all! I even cut thin 
serial sections. And what I really liked was seeing 
that without removing the embedding medium, I 
could use all the stains 
I needed - including 
P.A.P. They also showed 
me an easy way to cut 
thin paraffin sections. 
I cut beautiful 1 micron 
paraffin sections with 
the HistoRange 
microtome." 

I 
Why not fill in the 
coupon below and see for yourself? 
I I I am interested in obtaining more information about: 

The microprocessor-controlled HistoRange Microtome 
I The HistoKnife Maker I El The HistoResin Embedding System 
I The LKB Histology Workshop & Seminar Program 

i I Name 

Dept. 

1 Address 

I tel. 

Head offfcsr LKB-Produlrter AB, Box 305, 
5161 26 Bromma, Sweden. Tel. OE98 00 40, telex 10492 

Main US sales oflice: LKB Instnuuemts, Inc. 9319 Gaither Road, Gaitheraburg, 
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linear, quadratic, simultaneous rates will affect monthly loan pay- 
equations, whatever. Then stand ments, enter a list of interest rates 
back. Because TK!Solver turns and let TK!Solver calculate the 
your personal computer into a payment amount for each value. 
simple, yet powerful, desktop 
equation processor. UNIT CONVERSIONS 

Whether your problem is a Any type of unit conversion- 

simple formula or a model con- Fahrenheit to Celsius, meters to 

sisting of many equations, feet, dollars to deutschemarks, 

TK!Solver can help improve your newtons to dynes - can be made 

productivity. Once the equations without altering your equations. 

are written, enter the known Just define the numerical relation- 

values, press the ! key, and ship between two units of mea- 

TK!Solver gives you the answer. surement and the TK!Solver 

Engineers, scientists, architec program automatically converts 

analysts and planners, educator the variable value to the unit 

and other professionals who us you specity. 

mathematical models can work more creatively 
with TK!Solver. 

TABLES AND PLOTS 
Quickly generate tables and plots of your results 
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If TK!Solver can't solve an equation directly, take 2-100'". 
an educated guess at the answer. Type the ! key 
and the TK!Solver program starts with your guess SEE IT TODAY 
and performs repeated approximations to con- There's more. Lots more. But you'll have to see it 
verge on the answer. to believe it. And that's easy. Bring your own 

equations into your nearest computer retailer or call 
LIST SOLVING Sofhvare Arts directly at 617-431-6600 and ask to 
Given a list of input values, TK!Solver automati- see the TK!Solver program in action. The world's 
cally calculates the equation for every value in first equation processor for personal computers. 
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Groundwater Contamination 
Nearly 50 percent of the people of the United States are dependent on 

groundwater for their supplies of drinking water. Both nature and humans 
act to contaminate this essential resource, and public concern about its 
quality has been building. Recently, two publications* have appeared that 
describe the extent of such pollution, indicate scientific considerations, 
outline steps to be taken, and note laws bearing on the matter. 

The sources of pollution are many, and they differ from place to place. 
Industrial wastes have received most of the publicity, but other sources 
are of comparable importance. Agriculturally related contamination in the 
western United States is extensive and is likely to become increasingly 
serious. Municipal landfills let loose a complex collection of pollutants. 
Effluents from septic tanks on Long Island contaminate the drinking water 
of some of the 3 million people living there. 

The total effect from all sources is to pollute badly about 1 percent of the 
aquifers. Because many of these aquifers are close to large population 
centers, the impact is disproportionately large. 

The various contaminants interact with the background environment in 
different ways. In the aerobic zone, bacteria oxidize many of the organic 
constituents. But, in general, hydrocarbons are not metabolized under 
anaerobic conditions. In contrast, chlorinated organic compounds seem to 
be more likely to be attacked in anaerobic environments than under aerobic 
ones; chlorine atoms are removed. 

The underground environment has considerable binding tendencies. For 
example, where present, zeolite compounds have an ion exchange binding 
capacity that is effective in holding cationic forms of toxic heavy elements. 
Most sedimentary horizons contain some organic matter to which hydro- 
phobic organic molecules tend to be adsorbed. Thus, depending on the path 
that groundwater traverses, some of its contaminants may be removed. 

The rate of motion of the fluid is related to the permeability of the material 
through which it flows. A typical rate is about a foot per day. However, 
differences in permeability of 15 orders of magnitude have been noted. In 
general, the deeper the horizon, the less the permeability. Motion in a fine- 
grained material like clay is much slower than in a coarse-grained sand. 

Most drinking water comes from wells that are less than 100 meters deep. 
Thus in some areas, waste fluids with a density greater than 1.0 could be 
safely injected if emplaced below 100 meters. An even more secure disposal 
area is in the arid Basin and Range country of the West. In that region there 
are basins that have no outflow. 

One of the lessons of the past is that careless disposal of wastes can lead 
to problems that cost billions of dollars to correct. An obvious method of 
avoiding future additional groundwater problems would be to stop pouring 
wastes into the ground. For example, combustion of organic wastes would 
change them to simple products. Proper design of waste lagoons can 
guarantee that little of toxic substances escape to the environment. 

The two publications make it clear that we are only at the beginning of 
gaining knowledge about underground transformations of substances and 
about the motions of their carrying fluids. New, sensitive analytical in- 
strumentation will be crucial in identification and quantification of migrat- 
ing species. Laboratory development of bacteria with metabolic capabili- 
ties for wastes may prove helpful. Mapping of the underground aquifers 
should make it possible to protect our sources of potable water. 

The rate of contamination of groundwater appears to have slowed but 
residuals from earlier carelessness remain. Ultimately we must move 
toward improved methods of dealing with waste problems. Better knowl- 
edge of the underground environment will be an essential element in that 
p r o g r e s s . - - P ~ r ~ ~ ~  H. ABELSON. 

*V. I. Pye, R. Patrick, J. Quarles, Groundwater Contamination in the United States (University 
of Pennsylvania Press, Philadelphia, 1983); Geophysics Research Forum, Studies in Geophysics: 
Groundwater Contamination (National Academy Press, Washington, D.C., 1984). 



sar 

ikmann h 
Iur  homo 

nple 
preparation 

For i~ 
For a d  

nforrnation circle reader service number 134 
emonstration circle reader service number 135 



I 
---I -- - 

I No company gives you higher quality media 

4 for every application from microbiological to tis- 
sue culture. Research, diagnostic and industrial. 
Defined and semi-defined. 

No company makes media for more organ- 
isms including bacteria, mammalian cells, fungi, 
plant cells, insect and amphibian cells. 

No company gives you a greater variety 
in media format. Dry powder, liquid, prepared 
plates and tubes. No company provides a better 
choice of packaging from 25 lbs. to 100 ml to a 
single sleeve of plates. 

No company has more experience in devel- 
I oping custom formulations for specific needs. h w e  

No company can be the single source for media 
but us. 

GIBCO. Quality is a science. Service is an art. 
For further information, please contact your 

local GlBCO representative. 

LIFE TECHNOIDGIES, INC. 
421 Merr~mackStreet, Lawrence, MA0184311-800-343-81561 

In MA (617)665-3361 03175 Staley Road. Grand Island, 1 NY 1407211-800-828-66861111 NY 1-800-462-25551 
Western states (408) 988-7611 

Clmle No 80 on Readers' S a r h  Card 




