-
m
—
-
m
-

@ LETTER

REPLY TO WALSH ET AL.:

CrossMark

& click for updates

Hexagonal patterns of Australian fairy circles
develop without correlation to termitaria
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Bare-soil gaps in arid grasslands often appear in con-
junction with termites or ants (1, 2), but should this
common correlation (3) automatically infer a causal re-
lationship? To the unfamiliar, it may be difficult to re-
alize that plant populations can organize themselves
into geometric order so as to optimize their access to
scarce soil water (4-6). Based on the preliminary data
obtained by excavating two gaps from the fairy circle
(FC) area near Newman, Walsh et al. (7) claim that sub-
terranean termitaria are the sole cause of the Austra-
lian FCs (8). This claim is unjustified for several reasons.

Although erosion of pavement mounds may lead
to local bare-soil gaps, the resulting large-scale pat-
tern is heterogeneous. This pattern has been shown
for Drepanotermes harvester termites in the study of
Noble etal. (9). Similarly, our mapping of termite nests
found aggregated and nonordered distributions
at the gap edges that are fundamentally different
from the extremely regular and homogeneous pat-
tern of FCs (8). In figure 1B of ref. 7, Walsh et al. also
show nonordered signs of termite activity elsewhere
in Australia.

Erosion of pavement mounds typically occurs in a
symmetrical pattern around the mound in the center of
the small gap (compare figure 2A in ref. 9). However,
when termite (and ant) mounds were present in the FC
area near Newman, then they occurred primarily at the
edges of the large gaps, indicating a general insect pref-
erence for these favorable microenvironments (8). Thus,
mound erosion can hardly explain the circular shape, and

especially not the fact that significantly higher clay con-
tents were found in the gap center compared with the
gap edges (8).

We verified in the field that mechanical crusts resulting
from soil weathering were easily distinguishable from
crusts potentially resulting from pavement mounds (8).
Mechanical crusts are only a few millimeters to a few
centimeters thick, and when they were removed, loose
sand was found undemeath them (Fig. 1 A and B).

Most importantly, Walsh et al. (7) have not examined
our field areas L1 and L2 (8), where actively forming,
irregularly shaped gaps can be witnessed. Especially
in area L2, large gaps are developing on loose sand
with relatively young, and hence very thin, crust layers.
Unlike “very hard pavements, withstanding road grader
blades” (7), these thin crusts can be removed easily by
hand. Clearly, below-ground pavements may some-
times be covered by a shallow layer of loose soil (10)
but should be detectable “within 5 cm of the surface”
(7). We excavated the soil in the gap center and at the
edge to a depth of circa 30 cm but did not find any signs
of hard pavements (Fig. 1 C and D). The fact that plants
could still partly survive on sand in these gaps, and that
these FCs were forming in the absence of termitaria (Fig.
1 E and F), falsifies the claim that Australian fairy circles
would be primarily caused by pavement termites.

Finally, localized termitaria explain neither the very
large bare-soil areas adjacent to gaps (Fig. 1G) nor the
co-occurrence of labyrinthine (Fig. 1H) and gap pat-
terns in the same location (4, 8).
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Fig. 1. Soil crusts resulting from mechanical weathering are only up to a few centimeters thick (A), whereas hard pavement crusts with termite galleries

underneath reach deep into the ground (B). Also, the elemental composition differs between these crusts as our analysis with the electron microscope has
shown (8). (C and D) In the fieldwork area L2, the excavation of the soil around several plants did not reveal any termite galleries or underground termitaria
(ghosts) to a depth of circa 30 cm. Mechanical crusts there were still relatively young and thin, and individual plant survival was not yet fully inhibited. (E and F)
These actively forming large gaps (@ 6.0 m, 5.2 m) have no sign of above- or below-ground pavements and are not yet completely circular; thus, water can
largely escape into the matrix. However, with increasing time after a fire and mechanical crust building, it is assumed that the individual grass clumps form a
circle, because a circle has the smallest circumference-to-area ratio. This geometric structure optimizes their exclusive per-capita use of access run-off water
from the gap center. F reproduced from ref. 8. (Scale bar, 0.5 m.) (G and H) Large bare-soil areas adjacent to round gaps have the same plant-inhibiting

mechanical crusts. (G) They cannot be explained by localized termitaria, but by infiltration contrasts resulting from mechanical weathering. (H) Also, only the
population-level response of the spinifex plants to water stress adequately explains the labyrinthine or striped patterns that coexist with gaps in the same areas.
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