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A New Concept
in lon Exchangers

SE-Sephadex

Introduction of ionic groups into
SEPHADEX, a hydrophilic insoluble
product derived from cross-linking the
polysaccharide, dextran, makes possi-
ble an entirely new series of iom
exchangers. The SEPHADEX ion ex-
changers have

W High capacity

W Low nonspecific adsorption
SEPHADEX ion exchangers make possi-
ble the purification, separation and
fractionation of a wide range of low
molecular weight, complex organic
compounds, proteins, and related ni-
trogenous substances with high yields.

A diversity of types, both anionic and
cationic, are available to meet specific
requirements. Have you investigated—

se-Sephadex

Active group | sulfoethyl
character | cationic, strongly acidic
capacity | 2.0-2.5 meq/g

SE-SEPHADEX is prepared in two forms:

C-25, which is highly effective for sepa-~
rating low molecular weight, complex
organic substances, and C-50, which
has a far greater binding capacity than
C-25 for large size molecules—particu-
larly useful for purification of proteins,
enzymes, and related nitrogenous
compounds.

SE-SEPHADEX has total exchange capac-
ity of 2-2.5 meq/g. This product is
available in the following sieve frac-
tions: Coarse, Medium, and Fine.

501 FIFTH AVENUE
NEW YORK 17, NEW YORK
S D Send me information on
SEPHADEX lon Exchangers.
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Equal Opportunity

A tremendous amount of money has
been and is currently being expended
in an attempt to improve the scientific
capabilities of American youth. Yet, do
all youth receive an equal opportunity
to benefit from this expenditure? Are
these funds, many of which are derived
from current taxes, actually being used
to increase the subject-matter compe-
tency of future college science students
within particular disciplines rather than
to increase the scientific literacy of all
youth as citizen-consumers? It would
seem that a far greater number will be-
come consumers rather than scientists.

During the past 10 years much has
been said about the failure of elemen-
tary and secondary schools to provide
adequate instruction in the sciences.
Much has also been said to encourage
these same schools to give students a
better understanding of the relation-
ships which exist between 20th cen-
tury technology and modern social in-
stitutions. An ever-increasing emphasis
seems to be placed upon the need for
public and private elementary and sec-
ondary school teachers to acquire new
factual information for dissemination
to their students. However, it is ex-
tremely difficult to find publications
concerning the degree to which the
newly acquired information is commu-
nicated to and learned by high school
students.

School administrators have been
asked to indicate the necessary qualifi-
cations for secondary school science
teachers. Is the science teacher unable
to indicate the deficiencies which exist
in his own subject-matter preparation?
Further, to what degree does compe-
tent supervision exist in the public
schools in general and, more specifi-
cally, within the sciences, when the
administrator is likely to be less ade-
quately prepared in them than the sci-
ence teacher he supervises? This may
be particularly true of smaller schools,
but the debility appears to be general.

Is the college science teacher also
shirking responsibility? Do those of us
who work with science teachers in
training attempt to determine the prob-
lems encountered by those working in
the smaller schools? Do the present
course-improvement programs involve
a thorough analysis of the ways in
which the discipline can be learned by
high school students? Little evidence
would indicate an affirmative answer.

While substantiating evidence s
lacking, are institute participants se-

lected on the basis of their previous
college marks? Are some partici-
pants being selected because they teach
in a particular community? It would
seem that many people who are less
well prepared academically, both in
terms of marks and the number of
science courses completed, should be
the first to be invited to participate in
an institute. Such teachers still remain
in the classroom, while others have at-
tended as many as 8 or more institutes.
In essence, while a large number of
us welcome the opportunity to obtain
grants, is there an abrogation of re-
sponsibility on our part? We apparently
fail to investigate any values Which
may accrue from such expenditure in
terms of an increase in the scientific
literacy of high school students. If we
are evaluating outcomes of institutes
course-improvement programs, and the
many other existing attempts to im-
prove scientific literacy, then our fail-
ure to communicate and publicize our
findings is also an abrogation of re-
sponsibility.
DaAvipD W. PIERSON
Division of Biological Sciences,
Fort Hays Kansas State College, Hays

Critical Evaluation of Reviews

Margaret Mead has raised an im-
portant issue in her letter concerning
“literary” versus ‘“‘scientific” book re-
views [Science 141, 312 (26 July
1963)]. There is a vast difference be-
tween a literary work—which is evalu-
ated by the reviewer on the basis of
emotional impact, craftsmanship, per-
suasiveness, or even the reviewer’s per-
sonal opinion of the author and what
he may be trying to say—and a serious
book on some scientific specialty that
has become of interest to a literary
review journal.

The critical evaluation of the work
of one professional scientist by another
is based on the assumption that both
author and reviewer are engaged in a
common enterprise: the search for
scientific truth. This is not the situation
between the author of a novel and its
reviewer. Thus when the scientific work
seems to contain erroneous logic, in-
sufficient supporting evidence, or un-
justified  conclusions, the reviewer
should point this out—and the author’s
reply should also be printed. Many
times the critic aids the author by pin-
pointing weaknesses in logic (or even
arithmetic) and science benefits.
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FLAWLESS

oECTIONS
“"JUNG

MICROTOMES

Tetrander Microtome
for sectioning of
very large specimens
including whole hu-
man brains, entire
lungs, laboratory ani-
mals, etc. Fully au-
tomatic feed to 30
microns in steps of
one micron.

Heavy Duty K Micro-
. tome for the hard-
est specimens, in-
cluding undecalcified
% bone, plastics, rub-
ber, metals, etc. Ful-
ly automatic feed, 1-
» 30 microns in steps
of 1 micron . . . op-
tional motor drive.

1120 Rotary Micro-
tome for positively
uniform serial sec-
tions of even very
hard and non-homo-
geneous specimens.
Fully automatic feed
to 40 microns in
steps of 1, 2 or 5
microns.

1200 Clinical Freez-
ing Microtome for
pathological labora-
tories, and histo-
chemical, biochemi-
cal, isotopic and
industrial research.
Fully automatic feed,
2-40 microns in
steps of 2 microns.

Jung has a Microtome for every section-
ing need. With nearly a century of ex-
perience, Jung is the only manufacturer
specializing exclusively in Microtomes

and Microtome Knives. Inquiries on
special sectioning problems are invited.

Hocher

For further particulars, write to:
UNG DIVISION

WILLIAM 1. HACKER & CO., INC.

Box 646, W. Caldwell, N. J.,CA 6-8450, Code 201
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It does not matter where the review
appears. When a scientific work is
appraised for its content by another
scientist, the “scientific reviewing ethic”
must govern. For when one scientist
criticizes the work of another, the fact
that he stakes his reputation in public,
keeping in mind the possibility of a
sharp rejoinder, serves to maintain re-
sponsible discussion. As Arthur Free-
man pointed out in the letter printed
below Mead’s, a reviewer can do him-
self discredit, as well as the author, if
he is inaccurate or hypercritical. The
possibility of an immediate rejoinder
thus serves the community well.

RAPHAEL G. KAZMANN
Stuttgart, Arkansas

Is not Margaret Mead’s “mare” ac-
tually a swarm of hornets [Science
141, 312 (26 July 1963))?

T. H. JUKES
Bonner Laboratory, University of
California, Berkeley

Identity of Organized Elements
in Carbonaceous Chondrites

A recent report in Science (1) high-
lighted the present controversy about
the identity of organized elements
found in carbonaceous chondrites. In
this regard, it may be observed that
none of the reported organized ele-
ments appear to be from “out of this
world” in terms of morphology, struc-
tures, and reaction to stains (2). This
can be seen by the presence of pores,
spines, processes, ornamentation, pro-
tist size, canals, plates, necks, collars,
tissues, walls, acid-resistant pellicles,
apparent pectic substances in some
walls, ribs or thickenings, reactions to
a broad band of biological stains
(2, Table 1). At the New York Acad-
emy of Sciences Conference on Fossil
and Recent Protobionta last spring, I
recall a conversation with Bourrelly in
which he expressed surprise that many
of the organized elements were remi-
niscent of terrestrial chrysophytes
(which are his specialty) (3).

It follows that for such organized
objects, an equivalent biochemistry to
that known on earth is indicated. Thus,
we may assume that all such objects
are carbon-based, that nucleic ma-
terial compares with that of similar
terrestrial objects, that reproduction
(fission and copulation) may closely
resemble that of terrestrial equivalents
(2, Fig. 6a).

This complete terrestriality of the
organized elements places a sharp
focus on a possible explanation. Either
we are dealing with an example of
extraterrestrial homeomorphy with ter-
restrial protists or the terrestrial aspect
of the organized elements arises be-
cause they are, in fact, terrestrial con-
taminants (7). The latter explanation,
being simplest, has first claim on our
attention. .

1) Possibility of terrestrial contam-
ination. Claus et al. (2, Table 2) re-
cently provided a valuable reference to
the biological material found in soil
and rock samples in the Orgueil impact
area. These objects included various
chrysophytes and in one rock fragment
from a quarry (location not indicated
on map), a fragment of an armored
dinoflagellate, Peridinium. In addition,
there was a varied suite of other pro-
tists, pollens, and other organic items.

The new data on the microbiology
of the impact area becomes important
when viewed in the light of observa-
tions of the organized elements made
by several specialists. Claus, Bourrelly,
and others have noted that several of
the organized elements resemble chrys-
ophytes. Staplin, Ross, and others have
noted that some of the organized ele-
ments suggest hystrichosphaeres, dino-
flagellate cysts, or dinoflagellate struc-
tures. Clearly, some chrysophytes and
dinoflagellates are available in the im-
pact area today (2, Fig. 9a-b). If a
chondrite impacted in the Orgueil area
today, one might reasonably expect in-
corporation of some of these forms
and others listed in Claus’s Table 2.

Claus et al. (2) cited Bourrelly and
noted that the present soil microbiota
in the impact area should be similar to
that of 1864. Hence, we may conclude
that such protists were available in the
Orgueil area in 1864 at the time of
impact. However, none of the organ-
ized elements were found to be “identi-
cal” with elements of the existing mi-
crobiota of the area. Does that close
the case for contamination at the time
of impact? I do not think so.

Almost a century has elapsed since
the original fall in the Orgueil area and
some changes in the biota might have
occurred. As the next point to be dis-
cussed will show, based on the data of
Claus, et al., some changes apparently
did occur.

2) Agquatic contaminants in An-
ders’s sample of the Orgueil chon-
drite. Having recently processed a
sample of the Orgueil meteorite pro-
vided by Anders (4), I was surprised
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