Lake Tahoe and Soil Pollution

Although Abelson’s editorial (20
May, p. 1015) which mentioned ban-
ning fertilizers on garden plots as a pos-
sible necessity in the future to prevent
the pollution of Lake Tahoe and the
subsequent letters by Garman (12
Aug.) and Deevey (7 Oct.) present an
interesting academic exercise, I feel that
the authors have missed the essential
arguments concerning commercial ferti-
lizers and pollution. Fertilizers are ap-
plied to the soil and it is the behavior
of these chemicals both on or in the
soil that will determine any subsequent
transport which could lead to water pol-
lution. Under normal conditions small
amounts of some nutrients are trans-
ported. For example, fall applications
of nitrogen fertilizers in the temperate
climates will probably lead to an in-
creased leaching of nitrogen as both
nitrate (and nitrite) nitrogen are mobile
and will move in some manner as-
sociated with the percolating water. Un-
der normal growth conditions, microbial
mineralization and nitrification will con-
vert some of the organic and am-
monium forms of nitrogen in the up-
per layers of the soil to the nitrate
form. Phosphorus compounds are rela-
tively immobile within the soil (move-
~ ment is generally of the order of centi-
meters); thus Deevey’s statements about
phosphorus are really of little concern
except where soil erosion takes place.

The argument between Deevey and
Garman concerns amounts; this is my
basic concern as well. Garman says
that the addition of 2000 tons of nitro-
gen to Lake Tahoe would be insig-
nificant; Deevey says that this amount
would be both detectable and sig-
nificant. All of North America is in-
volved because nitrate nitrogen is mo-
bile within the soil and the real prob-
lem involves the long range effects of
slowly increasing the nitrogen content
of our groundwater supplies throughout
the continent. Commercial fertilizers
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are not the only source; septic tank
seepage, runoff and seepage from feed-
lots and barnyards, manure spread on
the soil and natural sources may all
contribute. In areas of groundwater re-
charge, these supplies maintain the base
flow of many streams and rivers as
well as contribute directly to lakes.
Groundwater may be stored for pe-
riods of days to hundreds of years,
thus adding to the complexity of the
problem. It is difficult to predict the
relative effect on the nitrogen content
of streams and lakes of an increased
nitrogen content from our ground-
water supplies as compared to munici-
pal and industrial sources; however,
this aspect should not be overlooked
in the overall eutrophication of our in-
land water supplies.

Davip E. ELrick
Department of Soil Science, University
of Guelph, Guelph, Ontario, Canada.

Clearer Views for Astronomy:
Another View

My article “The training of an as-
tronomer” (17 June, p. 1597) has
evoked comments and criticisms by C.
B. Stephenson and Philip C. Steffey
(Letters, 26 Aug.) which suggest seri-
ous misunderstandings by both astron-
omers as to just what I have proposed.
I hope the following remarks will ciari-
fy my position, which differs so sharp-
ly from the Whitford Committee rec-
ommendations.

My reasoning is based on the an-
swers to three questions: (i) Who are
the best of the younger astronomers?
(ii) Where were they trained? (iii) Was
there something special or unique
about that training? The list of Warner
prize winners, now 13 in number, rep-
resent the best of the postwar, young-
er astronomers. One prize winner is
chosen each year by senior astrono-
mers, after long and careful delibera-

tion. Four of these 13 awards have
gone to overseas-trained astronomers or
astronomers trained in the United
States, but not in conventional depart-
ments of astronomy. This fact is both
remarkable and significant, - but even
more remarkable is the fact that six
of the remaining nine awards were for
astronomers trained at Berkeley-Lick
and two more were for graduates from
Caltech-Mount Wilson and Palomar.
The training at these two schools has
been both special and unique. It has
obviously been successful in the produc-
tion of top excellence; we should have
more of it. I therefore suggested “the
California solution,” namely: “A mod-
erate-size telescope (or two or more)
is operated by a university at a good
mountaintop site by a permanent staff
of research astronomers. The graduate
student finishes his required courses . . .
and then travels to the observatory for
a year’s research for his thesis.” Steffey
states (incorrectly): “Irwin advocates es-
tablishing new astronomical observa-
tories in favorable climates . . . for the
exclusive purpose of graduate student
training.” (italics mine). Steffey also
states that my “case is generally sound,
though premature.” On the contrary,
I believe it is long overdue.

Stephenson refers to my advocacy
of “near-lunar observing conditions”
and “the virtues of wilderness life.”
Mount Hamilton has -no craters or
maria, just as the moon has no grass
or trees, clouds or precipitation, high-
ways or modern homes. The same re-
marks hold true for Mount Wilson,
Palomar, Mount Locke, and Kitt Peak.
I think it something of an advantage
—and the record backs me up on this
—for a graduate student, in his final
year of training, to be isolated from
the predigested world of the textbook
and to have as close and as lengthy
a contact as possible with the rough-
and-tumble world of frontier research.
The problem of isolation is a serious
one for a permanent observatory staff,
and a mountaintop observatory with
offices and shops in a relatively near-
by metropolitan area is, and has been,
a highly successful compromise. A grad-
uate student who spends a good per-
centage of his final year in Santa Cruz
or Pasadena or Tucson will find it in-
finitely preferable to the frustrations
of observational research at Cloud-
bound U.

Stephenson refers, correctly, to the
comparable output of the Yerkes 40-
inch (102-centimeter) in a cloudy
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climate with the Lick 36-inch (91-
centimeter) in the period 1900 to 1950
(before the 40-inch fell into relative
disuse). There are a number of reasons
fqr this. The 40-inch Yerkes refrac-
tor, at the time of its completion,
was the world’s largest telescope.
Yerkes was operated as a research in-
stitution and not as a teaching insti-
tution and the staff astronomers were
notably competent in making use of
every non-cloudy hour. The directors

of the Yerkes Observatory have been .

extraordinarily able astronomers with
international reputations and a long
record of important discoveries to their
credit. There is little question, how-
ever, that the two most outstanding
men in this highly selected list have
been George Ellery Hale and Otto
Struve. In each case, these gifted and
far-seeing men established other observ-
atories in good climates, and with
revolutionary effects on American as-
tronomy.

JouN B. IRWIN
Carnegie Institution of Washington,
Casilla 61-D, La Serena, Chile

Why Not a Draft
For Applied Research?

There are several reasons for sup-
porting a special draft for young scien-
tists, a draft in which each physical and
behavioral scientist would serve for a
3-year period in a laboratory engaged
in applied research. This period should
begin 2 or 3 years after he obtains his
final degree so that he would have
enough training under his belt to make
a useful contribution likely, while be-
ing young enough to be openminded,
productive, and not yet fixed in a major
position.

1) Such a draft would give a great
impetus to a branch of research that
is shunned by many scientists, yet
which needs attention desperately. The
problems of cancer, atherosclerosis,
mental disease, dentistry, prosthesis,
population control, crime, poverty, and
pollution need much more than the lip
service and wistful glances of the basic
research scientists. Efforts by the Public
Health Service to attract scientists to
work actively, rather than peripherally,

.in such fields have been quite disap-

pointing.

2) Such a draft would divert the
strong currents now building up to
draft science students from college with-
out consideration of their future con-

tributions to the country. An indiscrimi-
nate lottery draft for the armed forces
would create far more havoc in scientific
progress than my proposed “applied sci-
ence draft.” As it is, the present system
of threatening the students in the lower
segment of each college class is highly
demoralizing.

Is such a scientist draft practical?
Can scientists with a basic trend of
mind be induced to serve their term
enthusiastically? Obviously goofing off
in a research laboratory for 3 years
is easily done—some do this all their
lives! Others will say that there simply
are not enough sensible ideas around
for productive research in the applied
fields. This guess can be countered by
pointing to the enormously productive
diversion of basic scientists during
World War II, when thousands of such
scientists entered the applied fields of
weapons, antibiotics, and war systems
research.

Where would our young scientists
serve their term? There are many lab-
oratories in and near hospitals where
ties could be set up between clinicians
and applied scientists. The President’s
program for setting up huge applied
health centers would fit in perfectly
with this scheme. Funds from federal
poverty programs could be used for
the social scientists. As it is, such
funds are crying for want of use and
direction by such people. Many lab-
oratories are currently in the applied,
publicly-supported research field and
could absorb many “draftees.”

Is such a draft inequitable or imprac-
tical? No doubt it is inequitable, like
all systems and life itself, but it doesn’t
strike me as an extreme hardship. Of
course there are borderline problems
where oné would question whether a
draftee could contribute enough to make
the project worthwhile. Or questions as
to whether a given research project is
basic or applied. And there is the pos-
sibility that a potential scientist would
study English literature instead, and
thereby avoid both the military and sci-
entific drafts. These problems do not
seem too serious. No enterprise can be
operated without people and boards to
make decisions and rules. Isn’t it time
that the basic scientists stopped wishing
for practical spin off from their work?
I think they all know that their ivory
towers are being assailed by forces
which they can and must fight.

NorMAN S. RADIN
Mental Health Research Institute,
University of Michigan,
Ann Arbor 48104
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