No heliotropism in Neoproterozoic columnar stromatolite growth,
Amadeus Basin, central Australia: Geophysical implications

George E. Williams ®*, Richard J.F. Jenkins ®, Malcolm R. Walter ©

2 Discipline of Geology and Geophysics, University of Adelaide, SA 5005, Australia
b South Australian Museum, North Terrace, Adelaide, SA 5000, Australia



mailto:george.williams@adelaide.edu.au
http://dx.doi.org/10.1016/j.palaeo.2007.01.005

stromatolite growth increments have proved difficult to
interpret. Studies of modern stromatolite growth pat-
terns in the Bahamas (Monty, 1967) and Yellowstone
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patterns in additional samples of A. juvensis and analysis
of morphometric data will either confirm or reject
our sinusoidal growth model.” They also noted that
before acceptance of their interpretation of the stromat-
olite laminae and counts, verification should be sought
through data that are independent of stromatolites.
Despite these cautions, numerous workers (e.g.



the Neoproterozoic succession in the Amadeus Basin
(Fig. 2). Walter et al. (1979)
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Fig. 4. Anabaria=Kotuikania juvensis exposed in vertical section at Cloud's locality 4, showing strongly branching and divergent columns. Scale

graduated in millimetres.

thicken, then split into thinner columns or finger-like
branches which fan out from the locus of branching.
Complication and frequency of branching increases
upward.” A polished surface of the holotype (Cloud and
Semikhatov, 1969, their plate 5) shows multiple
branching and divergent and convergent columns.
Walter (1972) identified several Neoproterozoic stro-
matolites from the Amadeus Basin, but did not give a
detailed description of A. juvensis. He stated (p. 34):
“My examination of the holotype of A. juvensis revealed
markedly divergent branching in the lower part, a

banded microstructure, and a multilaminate wall.... No
previously described forms of Anabaria have markedly
divergent branching and the combination of characters
listed here indicates classification as a form of Kotui-
kania would be most appropriate. More specimens are
needed for complete identification.”

Walter et al. (1979, pp. 294-296) provided a detailed
description of A. juvensis based on a further three
specimens from Cloud's locality 4. They found that the
morphology and microstructure together indicate a very
close similarity to Kotuikania torulosa Komar, the
diagnosis of which includes active branching and

Fig. 5. Section of one of our specimens of Anabaria=Kotuikania
juvensis that is cut at 12° to the mean trend of column axes, showing
column branching and apparently short and discontinuous columns.
Scale graduated in millimetres. The edge of the scale indicates the
mean trend of columns as seen in this section.
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Fig. 6. Section of one of our specimens of Anabaria=Kotuikania
juvensis that is cut parallel to the mean trend of column axes, showing
column branching and divergent and convergent columns. Scale
graduated in millimetres.



nonparallel axes of columns (Komar, 1964). The
specimens from locality 4 have subcylindrical columns



trend of column axes, taken as approximating the
palaeovertical, with one specimen having three cuts at
angles of 60° and two specimens with perpendicular
cuts. One specimen was cut at 12° to the mean trend of
column axes. Nearly all the sections display branching
columns (Figs. 5-7), with divergence and convergence
of columns at equivalent stratigraphic levels evident in
numerous places. Columns seen in the section cut at 12°
to the mean trend of column axes appear shorter and
discontinuous (Fig. 5). Only in one section does a
column seem to approximate a sine wave (Fig. 7), but in
that instance column branching occurs in the two places
of maximum curvature and the same section displays
numerous divergent and convergent columns.

4. Discussion
4.1. The heliotropism problem

Awramik and Vanyo (1986) and Vanyo et al. (1986)
reported examples of heliotropism in modern stromato-



influence on deposition — from the late Cryogenian
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