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It's amazing how much quieter our lab is 
since we put in J-6 centrifuges. 

It's true: Beckman J-6B 
centrifuges run so quietly you 
can hardly hear them -even 
at 6000 rpm. Yet they have a 
powerful drive that gets rotors 
to speed and down again in 
a hurry, so you get more 
work done per day. 

There are 13 fixed-angle 
and horizontal rotors to 

choose from with volumes as 
large as six liters, or six 
blood bags. 

The modular, colorful 
Multi-Disc-M adapters hold a 
large number and variety 
of tubes and bottles -for 
example, the J-6B can run as 
many as 336 RIA tubes! 

With all this going for 

it, no wonder the J-6B is the 
obvious quality choice in 
large-capacity refrigerated 
floor-model centrifuges. For 
full details, write Beckman 
Instruments, Inc., Spinco 
Division, 1117 California Ave., 
Palo Alto, CA 94304. Ask 
for Brochure SB-480. 

BECKMAN 
Circle No. 196 on Readers' Service Card 
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Antibody-dependent cell-mediated cy- 
totoxicity can be measured with 1000 
mononuclear cells by a flow cytometry 
technique. Effector target chick red 
blood cells (CRBC) and antiserum 
against CRBC were incubated for 30 
minutes, then prepared for fluores- 
cence micrography with acridine or- 
ange. The small round nucleus is that of 
a CRBC; the larger convoluted nucleus 
partially surrounding it is of the ef- 
fector (about x 7600). See page 404. 
[A. M. Attallah, Bureau of Biologics, 
Food and Drug Administration, Be- 
thesda, Maryland] 
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systems to make your 
-RNAstudies faster, 

r, and more reproducible 

5' End Labeling 
The world's first 5' End Labeling System 
is an accurate, efficient, time-saving 
means of labeling nucleic acid. Adapted 
from procedures described by Maxam 
and Gilbert,' it includes ATP, [y- 2P with 
our own specially prepared polynucleo- 
tide kinase and a carefully balanced 
complement of buffers, enzymes, and 
other reagents necessary for labeling the 
5' termini of DNA fragments. 
The components are sufficient for about 
10 reactions: 

Adenosine 5'-triphosphate, [y-32P]- 
Alkaline Phosphatase 
Polynucleotide Kinase (purified to 

homogeneity) 
Phosphatase Buffer 
Direct Phosphorylation Buffer 
Exchange Phosphorylation Buffer 
Hinf I Digest of Plasmid DNA, 

pBR322 (control to check 
the system) 

Deionized Water 
The system is tested the day before ship- 
ment using the same lots of components 
you will receive, including fresh tracer. 
The resulting autoradiogram is included 
with your system. 
Order NEK-006 

'Maxam, A.M. and Gilbert, W.,Methods Enzymol., 
65, 1980 

Translation 
NEN's in vitro protein translation 
systems have made cell-free translations 
of eukaryotic mRNAs exceptionally reli- 
able and reproducible. These time-and 
trouble-saving systems are-offered with 
either Methionine, L-[35S] or Leucine 
L-[3H] labeled tracers. Both utilize an ex- 
tract of rabbit reticulocyte lysate that 
has been treated with micrococcal 
nuclease to inactivate endogenous 
mRNA. The lysate is prepared under 
strictly controlled conditions to ensure 
retention of high protein synthesis 
activity. 
The components are sufficient for about 
100 assays: 

Rabbit Reticulocyte Lysate 
Methionine, L-[35S]-, or 
Leucine, L- [3, 4, 5-3H]- 
Tlanslation Cocktail 
Control mRNA 
Magnesium Acetate 
Potassium Acetate 
Deionized Water 

Each lot of systems is biologically tested 
with the exogenous control mRNA. A 
graph demonstrating Methionine or 
Leucine incorporation is provided with 
your shipment. Special accommodation 
systems will be arranged. 
Order NEK-001 (Met [35S]) 

NEK-002 (Leu [3H]) 

NickTranslation 
We now offer two exclusive systems for 
making consistently high specific activ- 
ity probes using nick translation: dCTP, 
[32P] and dTTP, [3H]. Both systems include 
E. coli DNA Polymerase I prepared in 
our laboratories to ensure extremely 
high reproducibility. The DNase I, dNTP 
mixtures, stop buffer, and sterile deion- 
ized water are optimized for compatibili- 
ty and stability. 
The components are sufficient for 
about 20 assays: 

Deoxycytidine 5'-triphosphate, 
[a-32P]-, or 

Deoxythymidine 5'-triphosphate, 
[methyl, 1', 2', -3H- 

DNase I 
DNA Polymerase I 
Control Plasmid DNA (pBR322) 
Deoxynucleoside Triphosphate 

Mixture 
Nick Translation Buffer 
Nick Translation Stop Buffer 
Deionized Water 

Each lot of systems is tested with the 
control supercoil pBR322 plasmid DNA 
to ensure efficient incorporation of 
dCTP or dTTP into DNA, and a copy of 
the curve is included with your system. 
Order NEK-004 (dCTP [32P]) 

NEK-005 (dTTP [3H]) 

Circle No. 162 on Readers' Service Card 

Call us toll free to request detailed descriptions of any of these systems or to 
discuss any questions you may have for our technical staff. 

New England Nuclear 
?^^^^^ 549 Albany Street, Boston, Massachusetts 02118 

Call toll free: 800-225-1572 (In Massachusetts and International: 617-482-9595) 
NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEND 
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9, Tel. 514-636-4971, Telex 05-821808 



Build Your Library with Books 

from Science Magazine 

Solar Energy in America 
by William D. Metz and 
Allen L. Hammond 
Evaluates research strategies in the 
development of solar energy cover- 
ing the power tower concept; 
photovoltaic cells and other collec- 
tors; and biomass, wind, ocean 
thermal, and other energy sources. 
Includes illustrations, a directory of 
solar energy companies and wind 
turbine generator manufacturers, 
and a federal budget summary for 
solar energy research, FY 1979. 
256 pp. 1978 Illus. 
ISBN: 0-87168-301-6 (cloth) $18.50 
ISBN: 0-87168-238-9 (paper) $8.50 

Combating the #1 Killer: The 
Science Report on Heart Research 
by Jean L. Marx and Gina Bari Kolata 
Presents readable, in-depth looks at 
the epidemiology of heart disease, 
its diagnosis and relationship to 
lifestyle, the most promising current 
and projected treatments, research 
in progress, and ethical problems 
which may confound research re- 
sults. The authors won the American 
Heart Association's Blakeslee Award 
for the Science articles on which 
this book is based. 224 pp. 1978 Illus. 
ISBN: 0-87168-310-6 (cloth) $17.00 
ISBN: 0-87168-235-4 (paper) $7.50 

Science Compendia Series 

Advanced Technology 
Edited by Philip H. Abelson 
and Mary Dorfman 
ca. 170 pp. September 1980 Illus. 
ISBN: 0-87168-303-2 (cloth) $14.00 
ISBN: 0-87168-249-4 (paper) $ 6.00 

Electronics: 
The Continuing Revolution 
Edited by Philip H. Abelson and 
Alien L. Hammond 
224 pp. 1977 Illus. 
ISBN: 0-87168-217-6 (cloth) $10.00 
ISBN: 0-87168-230-3 (paper) $3.50 

*Energy: Use, Conservation and 
Supply (Vol. 1) 
Edited by Philip H. Abelson 
160 pp. 1974 Illus. 
ISBN: 0-87168-213-3 (cloth) $10.00 
ISBN: 0-87168-237-0 (paper) $3.50 

*Energy: Use, Conservation, and 
Supply (Vol. 2) 
Edited by Philip H. Abelson and 
Allen L. Hammond 
208 pp. 1978 Illus. 
ISBN: 0-87168-300-8 (cloth) $12.00 
ISBN: 0-87168-237-0 (paper) $5.00 

Food: Politics, Economics, 
Nutrition, and Research 
Edited by Philip H. Abelson 
208 pp. 1975 Illus. 
ISBN: 0-87168-215-X (cloth) $10.00 
ISBN: 0-87168-226-5 (paper) $3.50 

Health Care: Regulation, 
Economics, Ethics, Practice 
Edited by Philip H. Abelson 
262 pp. 1978 Illus. 
ISBN: 0-87168-302-4 (cloth) $12.00 
ISBN: 0-87168-240-0 (paper) $5.00 

Materials: Renewable and 
Nonrenewable Resources 
Edited by Philip H. Abelson and 
Allen L. Hammond 
208 pp. 1978 Illus. 
ISBN: 0-87168-216-8 (cloth) $10.00 
ISBN: 0-87168-227-3 (paper) $3.50 

Population: Dynamics, Ethics, 
and Policy 
Edited by Priscilla Reining 
and Irene Tinker 
208 pp. 1975 Illus. 
ISBN: 0-87168-214-1 (cloth) $10.00 
ISBN: 0-87168-225-7 (paper) $3.50 

*Special two-volume price: 
hardbound $20.00, 
paperbound $7.00 
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Build my library, AAAS! Send me the following books: 

# of 
Copies Title Price Total 

O Bill me (all orders under $10.00 must be prepaid) 
D Payment enclosed (10% discount to AAAS members 

on prepaid orders)** 

Name_ 

Address_ 

City ,tatF> _ Zip 

7 
- 

<\y 

Please allow 6-8 weeks for delivery 

- 10% discount** 

Order from: AAAS, Dept. J-1-80, 
1515 Massachusetts Ave., NW 
Washington, DC 20005 

TOTAL 
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Now! A Quantimet? 
Computerized Image Analyzer 

for as little as $38,500 

The new Quantimet 800...a high performer for a low investment. Programmed 
and controlled with a microcomputer, the 800 automatically counts, measures 
and classifies images for research, inspection and quality control applications. 

Features of The Quantimet 800 
* Shortens research time by eliminating the many hours 

of tedious counting, measuring and estimating now 
performed by technicians or other personnel. 
Eliminates subjective measurements and increases 
accuracy of data. 

* Excellent for repetitive research and quality control 
operations where its high speed provides analysis 
and printout in seconds. 

? Built-in microcomputer with floppy disk storage of 
software routines and/or experimental data. Com- 
puter is programmable in BASIC and Pascal. 

? Interactive keyboard and display permits operator to 
control system and select analysis routines. 

? High resolution 720 line non-interlaced scanning 
system designed specifically for image analysis. 
Large 15" viewing monitor. 

* Plug-in logic option provides full range of feature 
specific measurements; e.g., sizing by area, length, 
width, perimeter, etc. Unique "label" capability 
displays individual feature data next to each feature 
on system monitor. 

Call or write today for informative brochure. Cambridge 
Instruments, Inc., 40 Robert Pitt Drive, Monsey, NY 10952. 
Telephone: (914) 356-3331. Telex: 137-305. 

Microscopic Applications 
Particle size analysis 
Semiconductor inspection 
Metallography 
Textile and fiber technology 
Chromosome search, relocation and 

analysis; e.g., chromosome 
damage studies 

Cell biology; e.g., nuclear/cyto ratios, 
nuclear morphology, autoradio- 
graphic grain counting 

Nuclear track counting 
Cytotoxicity studies 

Photographic and Macro 
Applications 
TEM and SEM micrographic analysis 
Antibiotic Petridish assays and 

colony counting/sizing 
Radiographic analysis 
Parts inspection and control 
35 mm slide and cine film analysis 

Cambridge 
Circle No. 145 on Readers' Service Card 
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Javelin, with the widest range of Night 
Viewing Devices (NVDs) and accessories 
in the world makes your study easier to 
perform and your results more complete. 

Whether you're studying the effects of pol- 
lution on hermit crabs or the social habits 
of insects or mammals, or working in the 
laboratory, it's a 24-hour a day endeavor. 
Javelin's NVDs will help you observe all 
facets of their activity without exposing 
them to any unnatural light, not even infra- 
red, thus eliminating an extra variable in 
your study. 

With a Javelin NVD you can study and 
photograph subjects in almost total dark- 
ness because the NVD provides a light gain 
greater than 50,000 times. 

Two of Javelin's NVDs are particularly well 
adapted to scientific projects because they 
use a variety of lenses easily interchanged, 
connect and disconnect from various 
cameras quickly and are simpler to operate 
than your 35 mm camera. Using an NVD 

Can't See? 
Can't Study! 

One camera used a 
Javelin Night Viewing Device 

and Photo Adaptor you can shoot in al- 
most total darkness with a lens setting of 
f/4 using ASA400 film and view or shoot 
objects as close as ten inches or as far as 
2,000 meters. 

Our Javelin 221 is the most popular device 
for relatively short distances. Lightweight, 
it adds less than two pounds to your cam- 
era. The focal plane iris of this model 
allows you to reduce the field of view to 
concentrate on the particular portion of 
the screen of the greatest importance. For 
convenience, this model also mounts on a 
light tripod. 
The Javelin 226 is a larger unit especially 
designed for long distance viewing. It fea- 
tures a biocular viewer, allowing you to 
stand twelve inches back of the NVD and 
look with both eyes, like watching TV. This 
viewer is on a swinging door mount with 
an optional adjacent swinging door to at- 
tach a television or photographic or movie 
camera. During field research you can 
view the scene by using the biocular view- 

er and, within seconds, "change doors" to 
position a camera to photograph the 
scene. The model 226 weighs 13.5 
pounds, heavy enough to support large 
telephoto lenses, but light enough to be 
easily transported. 
Both models use an Automatic Brightness 
Control to eliminate adjustments when 
scanning from dark to illuminated areas. 
Gain is adjusted automatically. 
Whether your project takes you under- 
water or above, whether it involves tagging 
prairie dogs or hospital research and 
evaluation, Javelin has done it all. Call us 
concerning your project. We may be able 
to get you out of the dark. 

JAVELIN ELECTRONICS 
Subsidiary of Wal.er Kidde & Company. Inc. 

KIDDE 

19831 Magellan Drive, 
Torrance, CA 90502 ? (213) 327-7440 
Telex: 19-4860 JAVELIN TRNC 

Circle No. 93 on Readers' Service Card 
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Edited by Philip H. Abelson 
and Mary Dorfman 

Moder high technology rests on the skillful use 
of energy and materials, and of the two, for 
many applications, advanced materials are the 
most important. Leading industrial research 
laboratories are developing many new materials 
that will help solve our energy problems. The 
twenty articles in this forthcoming Compendium 
present research on a wide range of topics in 
this field. 
About 170 pp. Illus. Avail. September 1980 
Cloth: ISBN 0-87168-303-2 $14.00 
Paper: ISBN 0-87168-249-4 $6.00 

A volume in the Science Compendia Series. Order from 
AAAS/Dept. AT4 1515 Massachusetts Avenue, NW, 
Washington, DC 20005. Orders under $10 must be prepaid. 
AAAS members receive a 10% discount on prepaid orders. 
Please allow 6-E weeks for delivery. For a complete listing of 
AAAS Science Compendia, write: AAAS Marketing Dept., 
1776 Mass. Ave., NW, Washington, DC 20036. 
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KODAK Technical Pan Film 24I5 helps you 
record the sun and nearly everythi under it. 

What do you call a film you can use 
for solar flare photography, photomi- 
crography, line-scan recording with 
cathode-ray tubes, lasers, or light- 
emitting diodes, photographing holo- 
graphic reconstructions, and also for 
making black-and-white slides? 
We call it KODAK Technical Pan Film 
2415. You might call it "a film for all 
focal lengths, because it has been 
used rewardingly to record imagery 
with high-power microscope objec- 
tives, astronomical telescopes, and all 
sorts of camera lenses in between. 
This extraordinary film, previously 
introduced as SO-115, is intended for 

a wide range of applications requiring 
high resolution, extremely fine grain, 
processing flexibility, high D-max, 
and relatively flat spectral response 
through most of the visible spectrum. 
It is coated on ESTAR-AH Base. 

Its unusual combination of perform- 
ance characteristics allows Technical 
Pan Film to fill a void in the matrix 
of black-and-white photorecording 
films. These characteristics have 
made 2415 a worthy successor to 
KODAK Solar Flare Patrol Film 
(ESTAR-AH Base) SO-392 and KODAK 
Photomicrography Monochrome 
Film SO-41 -and a valuable alter- 

native to KODAK High Contrast Copy 
Film 5069 in most applications. 
You won't find a Kodak film with a 
broader range of scientific and tech- 
nical applications. At the same time, 
you may wish to load a roll into your 
35 mm camera to record some stun- 
ning pictorial photography. 
For additional information on Tech- 
nical Pan Film, write to Eastman 
Kodak Company, Department 412L- 
153, Rochester, NY 14650. (A brief 
indication of your application may 
help us respond more effectively.) 

? Eastman Kodak Company, 1980 

Hydrogen-alpha photograph of solar Photomicrograph of trichinella spiralis 
flares. Sacramento Peak Observatory, in muscle, 175 X. Tungsten-halogen 
Sunspot, N.M. source (3200 K) with KODAK WRATTEN 

Filter No. 58. 

Kodak photographic products. 
Capturing the images ofscience. 

1880 1980 

Meteorological imagery from 
geostationary satellite. VIZIR laser- 
beam recording by Societe Europeenne 
de Propulsion (France). 

18 JULY 1980 339 
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The 
longest line . .~~~ 

a-Adrenergic 
Clonidine hydrochloride, [4-3H]- 
Desmethylimipramine hydrochloride, 

[2,4,6,8-3H]- 
Dihydro-a-ergocryptine, 9,1 0-[9,1 0-3H(N)]- 
WB-4101 (2,6-Dimethoxyphenoxyethyl) 

aminomethyl-1, 4-benzodioxane, 
2-[bhenoxy-3-3H(N)]- 

Epinephrine, levo-[methyl-3H]- 
Norepinephrine, /evo-[7,8-3H(N)]- 

3-Adrenergic 
Carazolol, DL-[3,6-3H(N)]- 
Dihydroalprenolol hydrochloride, levo- 

[propyl-2,3-3H]- 
Epinephrine, levo-[N-methyl-3H]- 
Hydroxybenzylisoproterenol, p-[7-3H]- 
lodohydroxybenzylpindolol, [1251]- 
Isoproterenol, DL-[7-3H(N)]- 
Norepinephrine, /evo-[7,8-3H(N)]- 
Propranolol, L-[4-3H]- 

Aspartate 
Aspartic acid, D-[2,3-3H]- 
Aspartic acid, L-[2,3-3H]- 
Methyl-D-aspartic acid, N-[methyl-3H]- 

Benzodiazepine 
Diazepam, [methyl-3H]- 
Flunitrazepam, [methyl-3H]- 

Cholinergic 
Muscarinic 
Acetylcholine chloride, [N-methyl-3H]- 
Choline chloride, [methyl-3H]- 
Pilocarpine, [3H(G)]- 
Scopolamine methyl chloride, 

[N-methyl-3H]- 
Nicotinic 
Acetylcholine chloride, [N-methyl-3H]- 
a-Bungarotoxin, [1251]- 
Choline chloride, [methyl-3H]- 
Tubocurarine chloride, dextro-[1 3'-3H(N)]- 

Dopaminergic 
ADTN Amino-6,7-dihydroxy- 

1,2,3,4-tetrahydronaphthalene, 
2-[5,8-3H]- 

Amphetamine sulfate, D-[3H(G)]- 
Apomorphine, [8,9-3H]- 
Chlorpromazine, [3H]- 
Dihydroxyphenylethylamine, 

3,4-[ethyl-1-3H(N)l- or [ethyl-2-3H(N)]- 
Haloperidol, [3H(G)]- 
Propylnorapomorphine, N-[propyl-3H(N)]- 
Spiroperidol, [1 -phenyl-4-3H]- 

GABA 
Alanine, p-[3-3H(N)]- 
Aminobutyric acid, y-[2,3-3H(N)]- 
Dihydropicrotoxinin, a-[8,1 0-3H]- 
Isoguvacine hydrochloride, [3H]- 
Muscimol, [methylene-3H(N)]- or [4-3H1- 
NipecotiC acid, [ring-3H]- 

Glutamate 
Glutamic acid, L-[3,4-3H]- 

Glycine 
Glycine, [2-3H]- 

of labeled 
ligands 
Histamine 
Hi 
Histamine, [3H(G)]- 
Pyrilamine, [pyridinyl-5-3H]- (Mepyramine) 
H2 
Histamine, [3H(G)]- 

Opiate 
Dihydromorphine, [7,8-3H(N)]- 
Enkephalin (5-L-leucine), [tyrosyl-3,5-3H(N)]- 
Enkephalin (5-L-methionine), 

[tyrosy/-3,5-3H(N)]- 
Enkephalinamide 

(2-D-alanine-5-L-methionine), 
[tyrosyl-ring-2,6-3H]- 

Ethylketocyclazocine, [9-3H]- 
Morphine, [6-3H(N)I- 

Serotonin 
Hydroxytryptamine binoxalate, 5-[1,2-3H(N)]- 
Hydroxytryptamine creatinine sulfate, 

5-[1,2-3H(N)]- 

Steroid 
Androgen 
Dihydrotestosterone, 

[1,2,4,5,6,7,16,17-3H(N)]- 
Methyltrienolone, [1 7a-methyl-3H]- (R 1881 )* 
Testosterone, [1,2,6,7,16,17-3H(N)]- 

Estrogen 
Estradiol, [2,4,6,7,16,1 7-3H(N)]- 
lodo-3, 17/-estradiol, 16a-[1251]- 
Moxestrol, [1 1p-methoxy-3H]- (R2858)* 

Glucocorticoid 
Dexamethasone, [6,7-3H(N)]- 
Prednisolone, [6,7-3H(N)]- 
Triamcinolone acetonide, [6,7-3H(N)]- 

Mineralocorticoid 
Aldosterone, D-[1,2,6,7-3H(N)]- 
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Monitoring Volcanism 
The eruption at Mount St. Helens brought shock and deep anxiety to the 

Pacific Northwest and evoked sympathy from others around the world. The 
eruption was not as powerful as some, but it caused destruction estimated at 
over $2 billion and the loss of nearly a hundred lives. The death toll would 
have been much larger had warnings not been issued and had the Forest 
Service not acted to minimize the number of people close to the mountain. 

Geophysicists and petrologists are necessarily somewhat uncertain about 
the detailed processes that give rise to volcanism. The phenomenon in- 
volves magma and temperatures of 1100?C and more. At the pressures and 
temperature existing at 100 kilometers, it is supposed that partial melting of 
the rocks there would occur. In areas such as the "ring of fire" that sur- 
rounds the Pacific Ocean, the movement of tectonic plates would influence 
events. Relative movement of the plates would be likely to produce weak 
areas through which magma might migrate. The magma is less dense than 
the solid from which it is derived. Rock pressure exerts a powerful force 
tending to move magma toward the surface. 

Evidence from a variety of volcanoes shows that interconnected pools of 
lava with total volumes of cubic kilometers may accumulate in the quiescent 
periods between episodes. When such a volume moves toward the surface, 
seismic activity can be noted. In the 2 months preceding the eruption at 
Mount St. Helens, a large number of local earthquakes were recorded. 
Their number and intensity justified the warnings and the Forest Service 
restrictions on travel near the mountain. 

The seismic activity that began in March 1980 did not come as a complete 
surprise. On 7 February 1975 Science published a report* which began, 
"Mount St. Helens, a prominent but relatively little known volcano in 
southern Washington . . . has been more active and more violent during the 
last few thousand years than any other volcano in the conterminous United 
States. Although dormant since 1857, St. Helens will erupt again, perhaps 
before the end of this century." Many of the earlier eruptions of Mount St. 
Helens were dated by carbon-14 techniques. The hot ash converted some of 
the nearby trees to charcoal. In addition, examination of the geologic col- 
umn has revealed widespread ashfalls derived from eruptions at St. Helens. 

An interesting fact also mentioned in the report is that the composition of 
the material vented by the mountain on different occasions has varied wide- 
ly. Correspondingly, the nature of the volcanism has varied. A magma that 
is high in silica (65 percent or more) is very viscous and tends to be associat- 
ed with violent eruptions. A magma with about 50 percent silica is much less 
viscous and flows rather quietly from the volcanic vent. In the past, both 
types of volcanism have occurred at St. Helens; what form the volcanism 
will take next is unpredictable. The same is true of other volcanoes, both 
here and abroad. History tells us that destructive episodes involving great 
loss of life have occurred and will occur again. We need not go back to 
Vesuvius and Pompeii. In 1902 Mont Pelee on Martinique commenced to 
eject ash, which drifted down over the city of Saint-Pierre 10 km away. Two 
weeks later a violent explosion killed all but one of the 30,000 inhabitants. 

Most of the Cascade Range volcanoes and those around Cook Inlet in 
Alaska have manifested volcanic activity of some sort during the last 200 
years. The U.S. Geological Survey proposes to expand its monitoring of 
them. The program would include emplacing seismometers, tiltmeters, and 
distance measuring facilities on the more active peaks. In addition, careful 
studies of earlier ashfalls would be made, including carbon-14 dating to de- 
termine the frequency and characteristics of earlier events. Even with de- 
tailed knowledge, one cannot hope to forecast precisely when eruptions will 
occur. However, better knowledge would surely lead to saving many lives. 
The proposed program, which would cost about $6 million annually, should 
be speedily authorized, supported, and implemented. -PHILIP H. ABELSON 
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Crandell, D. R. Mullineaux, M. Rubin, Science 187, 438 (1975). Crandell, D. R. Mullineaux, M. Rubin, Science 187, 438 (1975). *D. R. *D. R. 
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