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Fungal Archimedean Spirals
Bourret et al. (1 ) presented examples of beautifully regular spiral and
concentric patterns of zonation in plate
cultures of two fungi. Especially interesting is their figure 2, which shows
that the space between bands of spores
is constant even when a double spiral
arising from two spores is present. As
Bourret et al. point out, in double spirals
every other band originates from one
of the two mycelia and the spacing
between these alternate bands is twice
that between bands of a spiral originating from a single spore. If the banding

is

an expression of an endogenous

rhythm, then in the case of double
spirals, the period of this rhythm is
exactly twice that in single spirals. This
seems extremely unlikely. The constancy of the spacing between bands
points to their origin in changes in the

medium resulting from mycelial metabolism.
Banding patterns and concentric
rings are known in bacterial cultures
and are considered to be the result of
progressive exhaustion of single components in the medium and chemotaxis
in the chemical gradient thus produced (2). A similar explanation, that
invokes changes in concentration in the
medium which affect sporulation might

account for the banding patterns of
Nectria cinnabarina and Penicillium
diversum.
BEATRICE M. SWEENEY

Department of Biological Sciences,
University of California, Santa Barbara
References
1. J. A. Bourret, R. G. Lincoln, B. H. Carpenter,
Science 166, 763 (1969).
2. J. Adler, ibid. 153, 708 (1966).
6 April 1970

The colonies that produced double
spirals as described in our report were
not composed of "two mycelia," but of
one mycelium which arose from a
single spore, not "two spores." Thus,
in the case of the colony producing a
double spiral, all the bands are produced by one mycelium. When viewed
along a radial transect, the period of
the rhythm is the same as in the mycelium that manifests the rhythm as a
single spiral. Whether this or any other
biological rhythm is entirely endogenous
has not been resolved, but the experimental evidence to date seems to justify
our use of the term.
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Somatic Cell Mating in Frogs
Volpe and Earley (1) have proposed
that hybrid cells can be demonstrated
in bone marrow cultures of diploid-triploid parabiotic chimeric frogs. Their
evidence is the observation of two pentaploid metaphases in cultures from
one of the 22 individuals examined; the
analysis of one of these is presented
as figure 2 in their report and is here
reproduced (Fig. 1). If a curved line of
regular contour is drawn as shown in
the figure, it divides the chromosomes
into two groups: A (2n = 26) and B
(3n = 39). These two chromosome
groups are euploid sets. The group of
origin of the homologs numbered 1
through 5 in the photokaryotype may
be determined from the intact spread:
(1) AABBB, (2) BBBAA, (3) BBABA,
(4) BBAAB, (5) BBBAA. The order
given is that shown in the lower part of
the figure. The five examples of chromosome 10, which bears the secondary
constriction, have the following origins:

AABBB. The small chromosomes 6 to 9
and 11 to 13 have not been analyzed in
this way, but of these 35 chromosomes,
21 are found in group B and 14 in
group A.
It is therefore reasonable to conclude
that groups A and B are diploid and
triploid metaphases that lie close enough
together on the slide to produce an artifact. Such instances of interference can
usually be recognized by differences in
staining or degree of compaction between chromosomes of the two groups,
but in this case the two groups are remarkably similar. One reason for concluding that a chromosome spread is
a hybrid metaphase is the random position within it of chromosomes of differing origin. Since this "pentaploid" is so
clearly an artifact, the claim for cell
hybridization, which is the basis of the
report by Volpe and Earley (1), is not
supported by the cytological evidence
they present. It would be of great inter1229
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been shaken in this opinion by the
lack of a single example of such a rope
device in the wealth of well-preserved
Egyptian artifacts; by its absence from
any tomb paintings or other paintings;
and by the failure of any extant Egyptian mathematical writings to describe
such a device or even to intimate its
existence. Did the megalithic men leave
any direct evidence that they understood Pythagorean triangles? No.
Determining the mathematical capabilities of the megalithic builders by
examination of the stone rings is comparable to deciphering an unknown language from ancient inscriptions. There
is no evidence that the mathematics of
the megalithic builders is similar to
the mathematics of the Greek tradition
which still forms the basis of our
mathematical training. Without a mathematical Rosetta stone, all attempts
at understanding the megalithic mathematics are merely conjectural. Discussing decipherment of unknown languages, Johannes Friedrich gives an
incisive warning (4): "I must state
once again the fact, self-evident and
trite as it may be, that the decipherment of any unknown script or language presupposes the availability of
some clue or reference; nothing can
be deciphered out of nothing. In those
cases where one has absolutely no possibility available to link the unknown
to something known, the amateur can
give free rein to his imagination, but
no real or lasting result can be accomplished."
I agree with Cowan that "perhaps
much remains hidden in these remarkable sites." It is to be hoped that
archeological investigation will reveal
real evidence of the motivations and
methods of the builders. Until such
evidence is uncovered, I will continue
to look upon such exercises as Cowan's
as amusing games, and to view with
admiration and awe the megalithic men
who conceived and built the sites for
their own personal, and still unknown,
reasons.
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