SCIENTIFIC CORRESPONDENCE

Allomyces in the Devonian

S1rR — We have found fossil fungi morpho-
logically similar to Allomyces, the modern
experimental fungus, in thin sections of
early Devonian (400 million-year-old)
megaplants. The fungus exhibits an iso-
morphic alternation of generations in
which sporothalli that produce zoosporan-
gia and resting sporangia alternate with
gametothalli that form chains of gametan-
gia. This life history is identical to that of
the Allomyces subgenus Euallomyces
and underscores the diversity in thallus
morphology and reproduction in early
terrestrial zoosporic fungi.

The fungus was saprophytic on
Aglaophyton major, an early Devonian
land plant, and occurs in small tufts on the
surface of stems (a in the figure}. It
consists of nonseptate hyphae each 9-18
wm in diameter, which develop into two
types of morphologically identical thalli
(b). On one type of thallus {sporothallus)
are terminal zoosporangia (b) and thick-
walled resting sporangia. Zoospores
are ellipsoidal, approximately 5 pm in
diameter, and have a dark inclusion (c)
which may be equivalent to the prominent
nuclear cap of living blastocladialean
zoospores'. The other thallus type (game-
tothallus) produces pairs of barrel-shaped
gametangia in which the terminal one is
always shightly larger.

The fossil fungus is most
similar to living members of
the Blastocladiales, a group
regarded as more derived
than other Chytridiomy-
cetes. The presence of iso-
morphic thalli, each form-
ing different reproductive
structures  (zoosporangia
and resistant sporangia on
sporothalli; gametangia of
two distinct types on game-
tothalli). demonstrates that
this fossil fungus possessed
an isomorphic alternation
of generations, a life-history
pattern that has been
documented in only a few
living fungi.

Despite the investigation
of various characters includ-
ing zoospore flagellation?,
ultrastructure®, thallus
morphology®,  nutritional
mode” and ribosomal RNA
sequences”, there is no con-
sensus regarding the evolu-
tion of the Chytridiomy-
cetes. The most compre-
hensive phylogenetic
analysis”  places  chytri-
diaceous fungi in three
distinct groups: Spizello-
mycetales—Chytridiales—
Monoblepharidales; Neo-
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calhimasticales; and  Blastoctadiales.
Similarly, there is no agreement regarding
the origin of the Blastocladiales from
other chytrid groups®, because these same
chert deposits also contain other chytrids
that morphologically resemble members
of the Spizellomycetales®”. Nevertheless,
because the Rhynie chert specimens rep-
resent the oldest fossils attributable to the
Blastocladiales, they provide the only
method available to calibrate molecular-
clock datasets used to infer the phylogeny
of fungal groups. Finaily, the presence of
this fungus by early Devonian time not
only underscores the antiquity of the
order but, perhaps more important, de-
monstrates that thallus morphology and
reproductive systems in some terrestrial
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Allomyces-like fossil fungus. a, Partial transverse section of
Aglaophyton major stem showing fungal tufts. x 40. b,
Sporothailus with terminal zoosporangia (left) and game-
tothallus (right) with pairs of gametangia. x 400. ¢, Detail of
zoosporangium containing cleaved zoospores with dark inclu-
sions. x 1,200.
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fungi were established very early, and
apparently have changed little since then.
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Fast pulsationsin
Wolf—Rayet stars

SIR — The interesting report' of the
discovery of rapid pulsations in a Wolf-
Rayet star suggests that asteroseismology
can be used to study the interior structure
and dynamics of these stars shrouded by
hot, optically dense stellar winds in the
same way as it is used to study the Sun’
and other distant stars®. Here we report a
significant null result in our attempt to
confirm the existence of rapid oscillations
with a period of 627 s in the Wolf-Rayet
star WR40 (HD96548).

We acquired high-speed photometric
observations of WR40 on 15 nights span-
ning 205 days from 9 December 199210 1
July 1993 using the 0.5- , 0.75- and 1.0-m
telescopes of the South African Astreno-
mical Observatory at Sutherland (see
table). The programme star was moni-
tored continuously over a time span of 1-2
h without any comparison star measure-
ments. The reliability of this technique is
proven for variability in the period regime
of interest here*. The Fourier transforms
of our 15 light curves are shown in the
figure. In general, the noise level in our
transforms is somewhat lower than that
reported in ref. 1, but there is no evidence
of coherent oscillations at 1.6 mHz.
Although the figure shows only the fre-
quency range 0 = v = 5 mllz, we have
examined the transforms up to the Ny-
quist frequency of our data (12.5 mHz)
and verified that there are no statistically
significant peaks in the first Nyquist
interval.

A caveat we must mention is that the
Johnson B and Stromgren v filters we used
pass different amounts of emission line
flux compared to the Geneva B filter used
in ref. 1. This is an important considera-
tion because the variations (or lack there-
of) are attributed to the continuum, which
arises in deeper regions than the emission
lines. The Stromgren v filter approximates
a Geneva B filter fairly well.

It is worth noting that the 627-s oscilla-
tions were detected using a charge-
coupled device (CCD) photometer with
no on-frame comparison stars. All earlier
searches for rapid oscillations in this star
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