say Administration officials, Nixon can
withhold funds as he sees fit. In the
1971 fiscal year alone, the Administra-
tion impounded, or put into reserve,
more than $12 billion appropriated by
Congress.

Some of the money is not appro-
priated on a “yearly funding basis,” so
theoretically, the oMB could release the
funds at a later date. However, say
the opponents, when the funds are re-
leased, they are usually substracted
from that year’s budget request for the
particular agency.

In response to the attack by Dr.
Humphreys, NsF Director William D.
McElroy, who himself has resigned ef-
fective next Feb. 1, issued a statement
saying it would “be possible for the
Foundation to offer a strong and well-
balanced science education program in
the fiscal year 1972 within the funds
appropriated by Congress and allocated
by omB.” (]

CUT AT NASA POSSIBLE

Grand Tour, shuttle threatened

The National Aeronautics and Space
Administration must submit its prelim-
inary 1973 budget requests to the Office
of Management and Budget (oMB) this
month. In August, oMB gave the vari-
ous Government agencies certain
*‘guidelines” or budget levels acceptable
for 1973, and the word is that NAsA’s
may be as low as $3 billion for next
year. If this turns out to be the ulti-
mate figure, some observers say NASA
may well be demoted to a “house-
keeping level”—too large to be a
“Naca” (the old agency, called the Na-
tional Advisory Committee for Aero-
nautics) and too small to be a “NasA.”
Even at the same level of this year’s
budget, $3.3 billion, NasA would not be
able to carry out the programs set forth
in the 1972 budget.

The programs most vulnerable to
such a cut include the unmanned Grand
Tour of the outer planets, the Viking
Mars landers, and the High-Energy
Astronomical Observatory. On the
manned side, the reusable shuttle would
be felled.

Initially, NAsa wanted to build a re-
usable booster and orbiter to replace
all of the expendable hardware used for
the last 12 years. This year, however,
faced with the Administration’s budget
priorities, NasA has been considering a
phased approach—building the reusable
orbiter first and using expendable
boosters until enough money is avail-
able (SN: 7/24/71, p. 56). But even to
go ahead with this apporach, Nasa
would need a budget level above $3.3
billion.

The same type of situation exists
with the Grand Tour. To do a first-
class job of flying by all the outer
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planets when they are uniquely aligned
during the latter part of this decade,
NAsA would like to use its TOPS space-
craft (Thermo-electric Outer Planet
Spacecraft). The Tops would have auto-
matic self-repair capabilities to ensure
the success of the nearly 4-billion-mile
journey to Pluto. If the 1973 budget
prohibits this, a Pioneer-type of space-
craft would have to be used. These less
sophisticated craft would significantly
reduce the complement of scientific in-
struments carried and have much
smaller self-repair capabilities. a

PHOTOELECTRON SPECTROSCOPY

Studying electron behavior

Chemistry depends on what electrons
do. Their motions, gains, losses and
vibrations determine the nature of
chemical bonds, chemical combinations
and chemical changes.

One way to study the details of
electron behavior is to knock electrons
out of chemical substances, mainly with
high-energy photons, and observe what
happens. This subject, called photoelec-
tron spectroscopy, is a “rather good
example of the capricious way science
used to proceed,” says Dr. Kai Sieg-
bahn of the University of Uppsala in
Sweden. “Like a car with brakes and a
gas pedal but no steering wheel it has
followed a zig-zag path.” The subject
has an old history, but the last few
years have seen developments that war-
ranted the calling of an International
Conference on Electron Spectroscopy,
held last week at the Asilomar Confer-
ence Grounds in Pacific Grove, Calif.

The photoelectric effect has been
known for decades, but the devices that
use it, such as electric-eye doors, em-
ploy visible or nearly visible light
to knock conduction electrons out of
various solids. The thrust of the new
developments in photoelectron spectros-
copy is to use X-rays of various ener-
gies to spring more tightly bound elec-
trons from atoms and molecules.

Such experimentation can aid theo-
retical chemists in developing a basic
understanding of the behavior of elec-
trons in, and the chemical structure of,
complex chemical combinations.

More practically it can be used to
analyze unknown samples for the ele-
ments in them. It can be used on small-
er samples and with less destructive ef-
fect than other methods. For example,
it has been used on minute samples of
the substance called anomalous water
and is responsible for a determination
that anomalous water is not a polymer.

And to show that photoelectron spec-
troscopy is far from an ivory-tower sub-
ject, Dr. Thomas A. Carlson of Oak
Ridge National Laboratory says that it
has been used to determine how sulfur
combines with air-pollution particles.
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Photoelectron spectroscopy uses elec-
tromagnetic radiation of various ener-
gies including high-energy ultraviolet
and soft X-rays. Dr. Carlson divides
the experimental technique into two do-
mains: using fairly low-energy radia-
tion to dislodge electrons from the
valence or outer shell of an atom and
using higher energy X-rays to dislodge
electrons from the inner, more tightly
bound region.

In addition, there is a technique
called the Auger effect (pronounced
“oh-zhay”) which uses electrons to
cause a reaction in which an atom ul-
timately emits an electron. The Auger
effect is of most use in studying solid
surfaces since incoming electrons don’t
penetrate into the bulk of a sample any-
where near as far as photons do.

The outer or valence shell of an
atom tends to belong to the substance
as a whole. This is the region important
in chemical bonding and molecular
structure. One studies the behavior of
these electrons, the orbits and vibra-
tions they perform, to determine their
effect on the nature of the chemical
bonds, the binding energies and the
chemical stability of the molecule that
they belong to.

So far, says Dr. Carlson, such outer-
shell studies have been done on a num-
ber of simple molecules. For the fu-
ture he hopes to see more and more
complicated molecules studied. It would
be especially significant to work on
complex organic molecules such as
pesticides, to study homologous series
of such molecules and determine the
differences in the ways they may change,
break down or persist in living tissue.

The inner-shell electrons are more
closely bound to a particular atom.
They feel chemical changes by altera-
tions in the over-all electric field sur-
rounding them. Here chemical shifts,
changes in the way a given element
combines with other substances, are
studied.

Chemical-shift studies of the impor-
tant elements carbon, nitrogen, oxygen
and sulfur are less than half complete,
and half the elements in the periodic ta-
ble have not been touched. He sees
much room for future work in this de-
partment.

Dr. Siegbahn, too, has a number of
prescriptions for the future. Many have
to do with more precise methods of de-
termining data and with better modes
of mathematical analysis including such
things as on-line computers.

Another improvement Dr. Siegbahn
hopes for is a way of studying liquids.
Present methods do well with gases and
solids but not liquids.

The use of two X-ray beams instead
of one is yet another future possibility.
One beam would excite the target mol-
ecule, the other would detach an elec-
tron. In this way molecular energy
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states that are otherwise unobtainable
could be made, and their study may
yield important basic chemical infor-
mation, Dr. Siegbahn thinks.

Finally there is the prospect of very
intense beams of X-rays through the
use of synchrotron radiation. Synchro-
tron radiation is X-rays emitted by
charged particles as they go around in
circular accelerators. To accelerator
men it is a nuisance since it robs their
particles of energy, but to photoelec-
tron-spectroscopy men it may be a
boon. Cooperative experiments between
Uppsala and Bonn Universities are
about to begin using the electron syn-
chrotron at Bonn. Dr. Siegbahn is hope-
ful for them. o

VETERINARIANS CALL IT HUMANE

The slaughter of the seals

The annual slaughter of the northern
fur seal has become one of the more
visible targets of wildlife conservation-
ists in the past year. Last week, on the
eve of House hearings on legislation to
ban the killing of ocean mammals, the
Commerce Department and its National
Oceanic and Atmospheric Administra-
tion called a press conference to release
a report of veterinarians declaring that
the harvest is humanely and efficiently
conducted.

Each year, from April through No-
vember, some 1.3 million seals migrate
to the Pribilof Islands of Alaska to
breed. There, many of the animals are
rounded up, driven to a Kkilling area,
stunned with clubs, slaughtered and
skinned. Critics charge, among other
things, that the methods of herding
and killing are unnecessarily cruel,
that females and pups are often killed,
that seals are sometimes skinned while
still alive, and that excessive numbers
(between 40,000 and 50,000 a year) are
killed, so that the herd is in danger of
extinction.

The six veterinarians, led by Dr. C.
Roger Smith of Ohio State University,
spent a week in July observing the
harvest, at the invitation of the Com-
merce Department. At the skinning
area, the seals are divided into groups
of about six, stunned with a long
wooden club and killed by opening the
thorax with a knife and either punctur-
ing the heart or severing the blood ves-
sels associated with the heart and lungs.
The method of stunning, says Dr.
Smith, is efficient and effective, requir-
ing minimal accuracy to produce un-
consciousness. Almost all the animals,
the report says, are rendered instantly
and completely unconscious by a single
blow, and experience no pain when
killed. Dr. Smith calls the sealing opera-
tions comparable to the slaughter of
beef cattle. Much of the criticism of the
seal harvesting methods, he says, results
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more from human predispositions than
from actual cruelty to the seals. He
agrees the slaughter is aesthetically un-
appealing.

The panel recommends that, though
present methods “cannot be criticized
from the standpoints of humaneness and
efficiency,” a method equally humane
and more aesthetically acceptable should
be sought. It says plans should be com-
pleted to shorten and improve the drive
pathway and more care should be taken
to ensure that the presence of visitors
to the site does not interfere with the
efficiency or skill of the harvesters.

Dr. Robert M. White, the Noaa
administrator, said all the recommenda-
tions would be carried out as quickly as
possible.

Secretary of Commerce Maurice H.
Stans said he hoped the report would
“put to rest once and for all false
rumors of brutality and poor conserva-
tion practices being circulated by a few
vocal critics.”

A number of questions remain,
however. Though Commerce spokes-
men emphasized that “as a rule” only
bachelor male seals are killed, they
admit that females were Killed between
1956 and 1968 to reduce the size of
the herd, and that as a consequence
seal pups also died. According to a re-
port prepared by the Department of the
Interior, 13,335 females were killed in
the Pribilof Islands in 1968. Further,
one spokesman said females may be
killed in the future. These killings are
intended to keep the herd at an opti-
mum level, which the Department of
Commerce says is between 1.3 million
and 1.8 million. But there is some dis-
pute about whether this is indeed the
optimum size. The Committee for Hu-
mane Legislation, a New York-based
lobbying group, says at least one au-
thority places the number as high as 5§
million,

The most obvious question is
whether harvesters might have been on
their good behavior while under the
eyes of the panelists. Questioned on this
point, Dr. Smith said only that it was
impossible for him to say. Other Pri-
bilof visitors, however, have returned
with somewhat different reports. Alice

Friends of Animals, Inc.
Pribilof seal harvest: Terming it “humane” called a “perversion of language.”

Herrington, president of Friends of
Animals, had noted at a previous kill
that it often took several blows to
stun a seal. She has said the use of
the term humane in the panel’s state-
ment is “a perversion of language and
reality.”

The release of the panel report coin-
cided with the beginning of hearings by
the House Subcommittee on Fisheries
and Wildlife on bills to ban the killing
of ocean mammals. The most con-
troversial bill, introduced by Rep. David
H. Pryor (D-Ark.), would prohibit the
killing of ocean mammals such as seals,
whales, porpoises and otters in United
States waters and on U.S. land, or by
U.S. citizens anywhere. Last Thursday,
however, Pryor told the subcommittee
he was removing a provision that would
have banned the Pribilof harvest. Under
the present treaty, Japan and Canada
have agreed not to hunt seals at sea in
return for a share of the U.S. seal
harvest. There had been some concern
that if the U.S. harvest were ended, the
other nations would resume unrestricted
hunting of seals. Pryor said he would
substitute a provision that would permit
the State Department to try to negotiate
a new treaty banning the Kkilling of
seals altogether, or failing that, to re-
new the present treaty. O

SOVIET MOON PROBE
Luna 18 fails

The Soviet Union’s Luna 18 made
an unsuccessful landing near the moon’s
Mare Fecunditatis last week. Launched
Sept. 2, the craft was to land “in a high-
altitude terrain, which is of great scien-
tific interest,” Tass said. “Measurements
show that the moon landing of the
station in these difficult topographical
conditions [on Sept. 11] was unlucky,”
the report continued.

The specific purpose of the mission
was not announced, but Western ob-
servers had speculated that Luna 18
would probably perform a task similar
to that of Luna 16—scoop up moon
soil and return it to earth. Lunokhod I,
the Russians’ automatic station, is still
in operation. a
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