JODINE-125

Protein lodination Grade

lodine-125

In 0.1 t0 0.5ml of ~0.1M NaOH solution
Carrier-free (~17Ci/mg)

>99% radionuclidic purity (<0.01% 2¢)
NEZ-033  $33/0.5-2mCi $50/5mCi
$77/10mCi  $110/20mCi  $127/25mCi

lodine-125 High Concentration

In ~0.1M NaOH solution

>350mCi/ml at highest concentration
Carrier-free (~17Ci/mg)

>99% radionuclidic purity (< 0.01% 2¢I)
NEZ-033H $33/1-2mCi  $50/5mCi
$77/10mCi  $110/20mCi  $127/25mCi

lodine-125 Low pH

In pH 8-10 aqueous solution
>350mCi/ml at highest concentration
Carrier-free (~17Ci/mg)

>99% radionuclidic purity (<0.01% '2¢I)
NEZ-033L  $33/1-2mCi  $50/5mCi
$77/10mCi $110/20mCi  $127/25mCi

IODINE-131

Protein lodination Grade

lodine-131

In 0.1 to 0.5ml of ~0.1M NaOH solution
12-25Ci/mg

>99% radionuclidic purity

NEZ-035A  $33/0.5-2mCi $44/5mCi
$51/10mCi  $57/20mCi  $62/25mCi

lodine-131 High Concentration

In ~0.1M NaOH solution
500-750mCi/ml at highest concentration
>99% radionuclidic purity

NEZ-035H $33/1-2mCi  $44/5mCi
$51/10mCi  $57/20mCi  $62/25mCi

lodine-125 and lodine-131 are also
available as elemental iodine, iodine
monochloride, and calibrated
reference sources.

New England Nuclear

549 Albany Street, Boston, Mass. 02118
Customer Service 617-482-9595

NEN Canada Ltd., Lachine, Quebec
NEN Chemicals GmbH, Dreieichenhain, W. Germany.
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Facile Optimism

While I sympathize with the sentiments
expressed by Philip H. Abelson in his edi-
torial “Enough of pessimism” (9 Jan,
p. 29), 1 cannot help feeling that unin-
formed optimism confronts us today with
much more serious dangers than the pes-
simism which he deplores. In discussions
of any of the serious problems which we
are facing (exhaustions of resources, de-
terioration of the environment, and so
forth) it is all too common to meet with the
argument, “Oh well, man’s ingenuity has
always found an answer in the past, so it is
to be expected that solutions to all of these
problems will be found in the future.”
Such blind confidence tends to minimize
the urgency of meeting emergencies which
may arise before long-range solutions are
found. This reinforces the unfortunate re-
luctance of politicians to give the public
bad news and to ask for sacrifices which
might be necessary if the seriousness of
crises is to be investigated. What we need
in place of the paralyzing pessimism de-
scribed by Abelson is not the facile opti-
mism of our advertising agencies but in-
spiring leaders who are not afraid to de-
scribe the dimensions of the dangers with
which we must deal and who are willing
to outline the manners in which they will
be overcome, even if such programs call
for unpopular measures.

HERBERT MORAWETZ
Department of Chemistry,
Polytechnic Institute of New York,
Brooklyn 11201

Unsolvable Problems in Mathematics

Most of mathematics can be formalized
by means of systems of axiomatic set theo-
ry, such as that of Zermelo-Fraenkel (ZF),
with specific axioms and rules of inference.
Statements in the formalism of ZF set
theory may be either “‘provable” (from its
axioms, using only its allowed rules), “‘dis-
provable,” or “undecidable” (neither prov-
able nor disprovable).

It has been suggested by Lynn Steen
(Research News, 18 July 1975, p. 209) that
some famous unsettled conjectures, such as
Fermat’s last theorem, Goldbach’s con-
jecture, and the four-coloring of planar
maps, may fall into “the purgatory of per-
petual undecidability.” The axiom of
choice and the continuum hypothesis are
known to be undecidable in ZF set theory,
provided that theory is consistent (no con-
tradiction can be proved in it). It is indeed
possible that some of the above three
conjectures are also undecidable in ZF

ol

multi-eent
trace analysis

Look what it found in friend fruit fly. Once
again the unique capabilities of the new
KEVEX X-ray energy spectrometer have
given a scientist more analytical information
about his sample than he anticipated.

Generallg speaking, X-ray energy spectrom-
etry (XES) has become an accepted technique
because it rapidly analyzes up to 81 ele-
ments simultaneously and non-destructively,
with little or no sample preparation.

However, when you have an analysis—quan-
titative or qualitative—that calls for low con-
centration detection in a small sample mass
such as this fruit fly, it's beyond the scope
of ordinary X-ray energy spectrometers. Only
a high-intensity system with a secondary tar-
get that emits pure mono-chromatic X-rays
with low background can produce results
such as shown here. And only KEVEX has a
high-intensity (2,000 or 3,000 watt) XES
system for trace analysis in the less than
100 parts-per-billion range for many ele-
ments in organic matrices. That's why the
man with the fruit fly came to us. It might
pay you to do the same. Here's how to go
about it:

Phone (415) 697-6901. Ask for the APPLI-
CATIONS DEPARTMENT. We'll discuss the
possibility of a free feasibility study using
gour sample. Don't be bashful; we want to
ear from you.

If you'd like to peruse our literature first,
fine. Call, write or circle the number below
for a free brochure.

KEVEX Corporation
Analytical Instrument Division
898 Mahler Road, Burlingame, CA 94010
Phone (415) 697-6901

o4 28 1975
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The KEVEX fruit fly multi-element analysis. Ob-
ject: detect trace amounts of lead. Result: mini-
mum detection for lead was found to be 5 nano-
grams. Also detected were iron, copper and zinc.
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marijuana

[0 ANOTHER SIDE OF
MARIJUANA RESEARCH
Length: 58 minutes
Price: $17.00

An exclusive roundtable dis-
cussion (on tape) featuring
reknowned scientists from
SHARPS Associates, Cam-
bridge, Mass. A fascinating in-
side look at how potent new
drugs are being developed from
marijuana-like chemicals.

[0 DRUGS FROM THE
CANNABINOID NUCLEUS
Length: 174 minutes
7 Speakers—108 Figures
Price: $17.00

The Speakers:

H. G. Pars—Introduction to
Symposium

R. K. Razdan—Heterocyclic
Analogs

N. P. Plotnikoff—Anticonvulsant
Activity of New Benzopyrans

A. T. Dren—Sedative-Hypnotic
Actions of Two Related Nitro-
gen-Containing Benzopyran
Analogs in Cats and Rhesus
Monkeys

L. S. Harris—Heterocyclic
Benzopyrans with Narcotic
Antagonist Properties

J. E. Villarreal—Evaluation of
Selected Nitrogen Analogs
for Morphine-Like Physical
Dependence in the Rhesus
Monkey

A. S. Keats—Preliminary Clini-
cal Studies with Two Nitrogen
Analogs

AVAILABLE ON TAPE
CASSETTES ONLY

PRICES: $17.00 per Title

$25.00 for BOTH Titles

Order From:

American Chemical Society
1155 Sixteenth Street, N.W.
Washington, D.C. 20036
Dept. AP

Name

Address

City
State Zip

set theory. But, unlike the axiom of choice
and the continuum hypothesis, the three
are all of a form such that, if they are not
disprovable in ZF set theory, then they
are true. To show that this is the case, one
can consider the statement

., X, ) holds (1)
where the x; are positive integer variables
and for each fixed x,,..., x,, the state-
ment P(x,, ..., xn) is decidable in ZF set
theory. To say that statement (1) is false
is equivalent to saying “There exist x,,
..., Xm such that P(x,, ..., xn) fails” and
so to “For some x,, ..., xm, P(x,, ...,
Xm) is disprovable in ZF set theory” (the
latter equivalence is ““metamathematical,”
that is, expressed and proved outside of
ZF set theory). Thus, to prove (outside of
ZF set theory) that such conjectures are
not disprovable in ZF set theory would be
to prove them (7).

Forallx,...,x,, P(x, ..

RicHARD M. DUDLEY*
Department of Mathematics,
Massachusetts Institute of Technology,
Cambridge 02139

References and Notes

1. 1 learned this point from B. Dreben at Harvard
University in 1957; it is presumably common
knowledge among mathematical logicians.

* Current address: Matematisk Institute, Universi-
tetsparken ny Munkegade, 8000 Aarhus C.,
Denmark.

‘Altruism in Mountain Bluebirds?

Harry W. Power (Report, 11 July 1975,
p. 142) claims to provide evidence against
the existence of altruistic behavior in
mountain bluebirds because new males
that formed consort relations with wid-
owed parents did not provide either de-
fense or food for the adopted offspring.

I am in full agreement with Power’s gen-
eral views on the evolution of social behav-
ior. Cases of apparent altruism are rare in
animal societies and, when examined in de-
tail, usually prove more explainable in
terms of kin selection or reciprocal al-
truism with a time lag than in terms of true
altruism. But I feel that ultimate and prox-
imate controlling factors are confused in
Power’s study, and the results do not ac-
tually represent a “test’ for the existence
of altruistic behavior.

Studies in which breeding birds have
been removed from their territories and
the occurrence of replacements recorded
have been common in ornithology for 25
years (I). Such studies frequently have
shown that a nonbreeding surplus of indi-
viduals, especially males, exists and that
these birds are capable of moving into va-
cated territories. The new slant added by
Power is an examination of the degree of
parental investment provided by these new

consort birds to the offspring of their new
mates. In his words, “One way to measure
the frequency of true altruism is to give an-
imals the choice of behaving altruistically
or selfishly.”” This logic is sound provided
that one basic assumption is met: the ani-
mal in question must really have a
“choice” —it must be equally able to pro-
vide parental care or to withhold it.

Intensive studies of the endocrine basis
of reproductive behavior in birds have
shown a tight interrelationship between pa-
rental behavior and hormonal state (2).
As an individual bird progresses through
a breeding cycle, from initial courting
through nest-building activities and egg
laying to incubation and feeding young, its
hormonal state changes sequentially. Visu-
al, auditory, and tactile information avail-
able during any one particular phase of the
breeding cycle helps produce changes in the
underlying hormonal condition of the bird;
these hormonal changes, in turn, alter the
bird’s responsiveness and receptivity to
various cues in the nest environment. Thus
a bird feeding nestlings has attained a cer-
tain physiological state, and passage
through the earlier stages of the breeding
cycle has played a significant role in lead-
ing to the attainment of this state. Individ-
ual birds that are not in a comparable hor-
monal condition would not be expected to
provide parental care for nestlings, regard-
less of genetic relationships. The plasticity
of parental behavior has definite limits. In
the few studies where nest contents have
been experimentally altered [by presenting
young prematurely or by exchanging
young of various ages for eggs or vice versa
(3)], results have generally shown: (i)
young are often, but by no means always,
accepted when presented to mated pairs
that have progressed to the incubation
phase, and especially the late incubation
phase, of the normal breeding cycle; but
(ii) young are ignored or attacked if
presented either to unmated adults or to
pairs that have not advanced through the
nest-building or egg-laying stages of breed-
ing.

In interpreting Power’s results, we must
ask the following. If a parent mountain
blubird is collected and a surplus, non-
breeding, bird moves into the vacant terri-
tory, would this new bird be expected to be
in the appropriate physiological condition
to assume a parental role? Since the new
consort has not been a territory holder, has
not mated, nor has it engaged in any of the
previous phases of the nesting cycle, I
would say no. Thus the ““test” for altruism
in this study does not represent a real
choice. The maximum “‘altruistic” response
that could be expected would be for the
new consort bird to experience an accel-
erated physiological adjustment so that it
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