
Around 1 December 1976, 1 was fur- The scores for temperature prediction 
nished with copies of three indepen- cited above are in general higher than 
dently made forecasts for the forthcom- those obtained from the past record of a 
ing winter (December, January, and Feb- dozen experimental seasonal forecasts I 
ruary) by the National Weather Service; have made, where the number of correct 
by Robert R. Dickson, a visiting scientist points averaged 42 and the number of 
at the Scripps Institution of Oceanogra- two-class errors averaged 13. These past 
phy on leave from Lowestoft Laborato- forecasts were significantly more accu- 
ries, England; and by Joseph Chase of rate than climatological probability alone 
the Woods Hole Oceanographic Institu- (33 correct and 26 two-class errors). The 
tion. These predictions were compared point I would like to stress is that, at 
with forecasts made by me at Scripps. times, premonitory "signals" may be 
The methods used in preparing these sufficiently loud that moderately suc- 
forecasts, while differing with respect to cessful forecasts can be made by dif- 
the weights given to certain parameters, ferent individuals using objective meth- 
include some common factors, particu- ods as a base (3). 
larly atmospheric behavior in antecedent JEROME NAMIAS 
months along with the month-to-month Scripps Institution of Oceanography, 
behavior of sea-surface temperature pat- University of California, San Diego, 
terns over the North Pacific. A more de- La Jolla 92093 

tailed account of the methodology was given in an earlier report of a 5-year cx- References 

Sciences-National Research Council, Washing- periment (1) and more recently at a 1976 1. J. Namias, Mon. Weather Rev. 93, 449 (1964). 2. _____, in Geophysics Study Committee, American Geophysical Union sympos- Geophysical Predictions (National Academy of ium held in San Francisco (2). ton, D.C., in press). 
These forecasts have been verified by 3. Sponsored by the NSF Office for the Inter- national Decade of Ocean Exploration and the comparing them in three equally likely NSF Office for Climate Dynamics. 

classes: below, near, and above normal 
temperatures for 99 equally spaced 
points over the contiguous United 
States. The ranges of temperature which Low-Level Radiation: 
define these categories (terciles) were 
determined from a 30-year climatic rec- Predicting the Effects Until now, high Concentrations of 
ord. In my letter to Science of 29 October sucrose or OsCI in gradient 

There was reasonably good agreement 1976 (p. 478), I questioned predictions of samples have posed a problem 
among all four forecasters. For example, cancer incidence based on the linear the- in sample preparation. To obtain 
my forecast agreed with the National ory used by the American Physical So- a stable, homogeneous sample 
Weather Service's predictions at 50 of ciety in their reactor safety study (I), by for reliable counting, volumes have 
the 99 points, with Dickson's at 84 the Environmental Protection Agency had to be so small as to require 
points, and with Chase's at 82 points. (2), and by others. Despite the argu- long counting time. Or the use of 
Chance agreement would be 33 points. ments given in the letters from von Hip- special purpose cocktails was 

As for the temperature predictions, pel (29 Oct. 1976, p. 479), Morgan (28 necessary. 
the National Weather Service's forecast Jan., p. 344), and Brown (28 Jan., p. Using BIOFLUOR*, one of our 
was correct at 44 of the 99 points, Dick- 348), no meaningful evidence of the va- standard cocktails, our LSC App Ii- 
son's at 63, Chase's at 63, and mine at lidity of the linear theory is presented. cations Laboratory routinely counts 
59. The corresponding large errors of Von Hippel and Morgan cite an article sample volumes up to 500A of 
two classes (that is, when above normal by Modan et al. (3), on thyroid cancers 6M OsCI oriml of 30% sucrose, as 
was forecast and below was observed, or produced in Israeli immigrants exposed clear samples at high efficiencies. 
vice versa), were four in the National to a thyroid dose of 6.5 rads during x-ray In ambient counters our universal 
Weather Service's predictions, six in therapy for ringworm. Neither author cocktail, AQUASOL2*, provides 
Dickson's, two in Chase's, and four in notes that the 6.5-rad thyroid dose was very satisfactory results. 
mtne. the result of a cumulative scalp exposure Let us send you LSC Applica- 

All forecasts correctly anticipated the of 350 to 400 rads. Evans (4), on the basis tions Notes 14 (sucrose) and 18 
switch to cold weather in the East rela- of personal communication with Modan, (CsC I), by Dr. Yutaka Kobayashi 
tive to the past five warm winters. The points out that the confounding effect of and Dr. Wayne Harris. They'll take 
major region of disagreement was at the the concomitant irradiation of the pitu- the long wait out of gradient solu- 
boundaries between the warm West and itary, as well as the large statistical un- tion counting. 
the cold East. Agreement between all certainties, make use of the thyroid data 
forecasts and observed temperatures oc- questionable. 
curred at 27 points of the 99 points. Morgan refers to an article by Stewart New England Nuclear 
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be at about 1 point [actually (1/3)]. The points out that the linear relationship in- Oaimlerstraane23,Ponffach4ol24o, 
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The data of Stewart and Kneale would 

Cut density radient predict 18 extra cancer deaths, whereas 
none were observed. 

i L IUO Morgan's article (7), referenced by 

pin AId 
umqAhaS,1vc,n data which would add to the verification 

both von Hippel and Morgan in support 
C -5 and of the linear theory, contains no new 

of the linear theory. 
The theoretical discussion by Brown 

55-90 vertical rotor. which focuses on high linear energy 

transfer (LET) radiation is interesting, 
but its conclusions are at variance with 
extensive data available on high LET ef- 

- fects. Evans (4, 8) reports on cancer in- 
cidence as a function of the bone dose of 

- - radiation received by those who worked 
- - on radium watch dials and by others who 

received medical treatment with radium- 
226 solutions (as was practiced before 
1930). In a population of some 600 sub- 

- , - - jects, the 500 who received less than a 
7 - cumulative bone dose of about 1000 rads 

- - - - were free of cancers. Of the 100 people 
- - who received between 1000 and 50,000 

- . - rads, there was a mean cancer incidence 
of 28 percent that was found to be essen- 

- - - - tially independent of dosage. I leave it to 
- the reader to draw this step function dis- 

-- - - tribution and to try to find a good fit of 
5 - - - - the linear theory that would be a straight 

- line going through the origin. Evans 
points out (4) that additional data, gath- 

- d since publication of his work, now 
extends to 1700 people; again there were 
no cancers among people who received 
low doses. A similar threshold apparent- 

The Sorvall? RC-5 refrigerated superspeed centrifuge ly exists for radium-224 (6, p. 126) and 

with a Rate Controller is ideal for density gradient work. The for radon inhalation (9). All of the above 

soft start and soft stop characteristics of the Rate Controller refer to high LET radiation. 
prevent mixing of the gradient at speeds between 0 and In the case of the radium exposures, 

1,000 rpm. Evans notes that there is an inverse loga- 
With this feature and the new  88-90 vertical rotor, rithmic relationship between dose and la- 

the RC-5 provides high resolution with reduced spin times. tent period before cancers show up. A 

The rotor holds the tube at a fixed angle of 00 while the simil' r relationship was found by Bair 

gradient reorients from horizontal to vertical. This means the (10) in experiments on beagles inhaling 
particle must travel only the width of the tube, not the length. plutonium and by Jee (11) in experiments 

It also improves resolution by increasing the surface area and where plutonium solutions were in- 

reducing the depth of the starting zone. In fact, the K factor jected. The effect is also reported for 

calculated for the ultracentrifuge swinging bucket rotor of uranium miners (9). A similar trend was 

comparable volume is 265, while the K factor for the 88-90 noted by Jones and Grendon (12) after 
vertical rotor is 210. And since the 88-90 holds 8 tubes they reviewed data on exposure of ani- 

instead of 6, you can spin more total volume. mals to x-rays and studies of leukemia 

The Sorvall? RC-5 also features solid state speed and incidence among Japanese atomic bomb 

temperature control systems, direct reading tachometer and victims. As pointed out by Evans (4, 8), 

temperature gauge, and an instrument panel with convenient by Jones and Grendon, and others, the 

push-button controls. And it accepts RC-2B as well as RC-5 increase of latent period with decreased 
rotors. It is built with the high quality and attention to detail that radiation exposure implies a practical 

have been characteristic of Sorvall? centrifuges for years. threshold where the latent period is long- 

For more information on the Sorvall? RC-5 centrifuge, er than the lifespan. Jones and Grendon 

just write Du Pont Instruments, Biomedical Division, provide a theoretical explanation of this 
Room 23708A, Wilmington, DE 19898 effect. This theory and its supporting evi- 

dence is at variance with the linear theo- 
ry as used by those cited in my original 
letter. 

mu Inotn..monto - Morgan suggests that experimental D. Pont uuuou-uum.u.uu.o (OU PONTi data might be obtained by low-level irra- 
Circle No. 269 on Readers' Service Cord diation of those who are not sure that 
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beneficial effects are precluded from mil- 
lirem per year dose rates. Such tests are, S1an densitygradient 
in fact, already in progress; both Morgan 
and I are participating. Background radi- 
ation varies by more than a factor of 2 Spin time with a Sorvall? 

in this country. Frigerio et al. (13) per- 
more than 40 geographical, social medi- D ultracentrifuge and 

formed a comprehensive analysis of 
cal, meteorological, economic, radio- new vertical rotor. 

logical, educational, ethnic, and pollu- 
tion arameters. He also anal zed mor- p y 
tality rates from malignancies for various 
age and geographic groups and for each - 

of 56 separate malignant types. The 
study concludes: "Observations of the 
populations at risk showed not only no 
increment in malignant mortality with in- 
creasing background (radiation) but a 
consistent and continuous decrement." 
The linear theory as used in the BIER re- 
port predicts that a background radiation 
exposure of 170 millirems per year would 
cause an increase of 2 percent in the can- 
cer death rate. In fact, the data of Fri- 
gerio et al. show a decrease in cancer $ii/t5%,?\u7 ..u. 

mortality of about 20 percent from this <> 

exposure. 
With present knowledge, no respon- 

sible person proposes the needless irra- 
diation of people or opposes prudent 
standards to limit radiation exposures. 
My plea is merely for common sense in 
setting radiation standards and adher- 
ence to reasonable standards of scholar- 
ship and objectivity in public predictions 
of low-level radiation health effects. 

BERTRAM WOLFE Sorvall? OTD ultracentrifuges with oil turbine drive and 
Fuel Recovery and Irradiation Products Automatic Rate Controller are ideal for density gradient work. 
Department, General Electric Company, The soft start and soft stop characteristics of the ARC and 
San Jose, California 95125 Reograd mode of deceleration prevent mixing of the gradient 

at speeds between 0 and 1,000 rpm. 
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beneficial effects are precluded from mil- 
lirem per year dose rates. Such tests are, S1an densitygradient 
in fact, already in progress; both Morgan 
and I are participating. Background radi- 
ation varies by more than a factor of 2 Spin time with a Sorvall? 

in this country. Frigerio et al. (13) per- 
more than 40 geographical, social medi- D ultracentrifuge and 

formed a comprehensive analysis of 
cal, meteorological, economic, radio- new vertical rotor. 

logical, educational, ethnic, and pollu- 
tion arameters. He also anal zed mor- p y 
tality rates from malignancies for various 
age and geographic groups and for each - 

of 56 separate malignant types. The 
study concludes: "Observations of the 
populations at risk showed not only no 
increment in malignant mortality with in- 
creasing background (radiation) but a 
consistent and continuous decrement." 
The linear theory as used in the BIER re- 
port predicts that a background radiation 
exposure of 170 millirems per year would 
cause an increase of 2 percent in the can- 
cer death rate. In fact, the data of Fri- 
gerio et al. show a decrease in cancer $ii/t5%,?\u7 ..u. 

mortality of about 20 percent from this <> 

exposure. 
With present knowledge, no respon- 

sible person proposes the needless irra- 
diation of people or opposes prudent 
standards to limit radiation exposures. 
My plea is merely for common sense in 
setting radiation standards and adher- 
ence to reasonable standards of scholar- 
ship and objectivity in public predictions 
of low-level radiation health effects. 

BERTRAM WOLFE Sorvall? OTD ultracentrifuges with oil turbine drive and 
Fuel Recovery and Irradiation Products Automatic Rate Controller are ideal for density gradient work. 
Department, General Electric Company, The soft start and soft stop characteristics of the ARC and 
San Jose, California 95125 Reograd mode of deceleration prevent mixing of the gradient 

at speeds between 0 and 1,000 rpm. 
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