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and atmosphere, although it is possible that in some cases
there may be a structurally given predisposition. However,
these markings never extend beneath the surface layer, so
one might define them as ‘two-dimensional® rather than
the ‘three-dimensional® class GP markings. Also, weath-
ering markings are largely restricted o the types of rock
that are not usually susceptible to the GP markings, espe-
cially sedimentary rocks. | distinguish again two types in
this class: the marks caused by solution, which are parti-
cularly common on carbonate rocks, and the marks predo-
minantly caused by granular exfoliation, which is typically
getive on sandstone facies. The secure idemtification of
both types is contingent upon good field experience in
observing peomorphological phenomena, particularly karst
features and sandstone weathering patterns. It is certainly
inappropriate thal the discrimination of such markings
{and subsequent heritage management decisions) be left to
archaeologisis,

GW L. Sefeticon marks

Solution is a basic form of chemical weathering, in
which solids are dissolved in water or aqueous solution.
Susceptibility o solution of any mineral can vary signifi-
cantly, being a function of such factors as temperature,
pressure, pH., turbulence and the presence of catalysts.
Solution contributes to many weathering processes, for
instance to granular exfoliation or biologically caused
weathering, but for some types of rocks, notably carbon-
ates, it 1s the principal weathering agent.

The limestones or dolomites of karsts are susceptible to
solution processes which result in rock markings that may
resemble petroglyphs. and have in 2 number of instances
been misinterpreted as such. Essentially, these rocks are
readily soluble in aqueous carbon dioxide, which is formed
by atmospheric water and respiratory carbon dioxide. The
lawer is usually derived from the mycorrhizal micro-organ-
isms that live on the roots of vegetation, and that maintain
the very high relative concentration of carbon dioxide in
the soil atmosphere {(which exceeds atmospheric levels
about 300 times, see below). Consequently solution of
limestone is active primarily at or near the surface, and not
subterraneously as is often thought, Solution within caves
is mostly phreatic, because vadose waler {which has perco-
lated through the closed system of the rock strata above) is
generally bicarbonate enriched {or super-saturated due to
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the higher pressure in the rock's closed system) and there-
(ore has no solvent potenal upon entering a cave (in fact
it often has to precipitate surplus solute then, which leads
to the formation of speleothems). This means that solution
markings inside limestone caves are exceedingly rare, and
to the best of my knowledge occur only in two forms:
where atmospheric run-off has access. usuvally near the
entrance, or in the form of root channels (see below, under
plant marks).

Outside caves, solution markings can be common, espe-
cially where water runs over a rock slope after draining
from a higher-lying soil deposit. This may result in Riffen-
kervers sets of linear, subparallel prooves of surprisingly
regular spacing. always orientated in the direction of natu-
rid water flow (Figure 8). Their regular arrangements may
be most sugpgestive of artificial rock markings, particularly
in such countries where similar arrangements are known to
occur in reck art (e.2. in Australia). Korrenr tend to deepen
with age, and eventually can be as deep as one metre. As
mentioned above, turbulence in a flowing solute increases
its solvemt potential, which probably plays a role in the
formation of Kerren, as it would increase the solvent's
potential.

Kearren are not as commaon in Australian karsts as they
are in those of other regions (cemiral Europe, Brazil,
Caribbean), although they do occur in some Awustralian
areas, such as near Fiteroy Crossing, Kimberley. 1 have
observed only one site where they co-occur with similar-
looking rock art, Orchestra Shell Cave near Perth
(Bednarik 1989} Although clesely resembling the finger
flutings in the same cave, their identification presents no
difficulty for the experienced observer. Another karst
weathering phenomenon, kamenitsa, occurs on the Nullar-
bor plain. In some parts of the world, these depressions
have been mistaken by archacologists for  grinding
prooves, mortars or petroglyphs, notably at some sites in
western US.A. [ atribute these features to the natural
propensity of the slightest depression o retain moisiure
and acidic matter {e.p. decomposing leaf litter) longer than
the adjacent areas, which leads to accelerated solution, and
the deepening in wrn accelerates the process. It is obvious
that limestone is not suitable for grinding other materials,
and geomorphological examination of such phenomena
should clarify the nature of these phenomena,

Figure 8.

Typicaf Rillenkarren on a
Tertiary limestane
escarpment. West of
FPiceaninnie Ceave, M
Gambier, South
Atistradio,
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Figure 8. Groove markings on a cliff at Tullaroop Creek,
Castlemaine, central Victoria, Almost certainly selition
marks, elthough their precise origing remain wiknow,

Some rock markings in this category are far less readily
explainable, und again | cite an example from Yictoria. It
is from ncar a4 major Aboriginal stone arrangement site
near Carisbrook, west of Castlermaine. At only one point of
a long basaltic cscarpment along the Tullaroop Creek
oceur petroglyph-like grooves (Figure 9). They are 15-40
mm wide, of rounded section, and usually peter out with-
out distinct ends. No recognisable arrangements are
formed, but neither is there a natueal solution process that
seems 1o gccount for the markings. The rock is dissected
by some layers of vesicle-rich material, which is somewhat
more resistant o weathering, and where these are crossed
by the grooves, the veins project distinctly into the
grooves. This discounts the possibility that the grooves
were made by people, because impact would have worn
the veins as much as the adjacent matrix (Figure 10}
However, it does not explain the markings themselves. It is
most probable that they are either the result of root action,
or of the presence of unusual local chemical conditions, [
regard it as likely that a solution process is responsible for
the grooves,

(Other types of solution marks have led to spectacular
misidentifications by archacologists and epigraphers, nota-
bly in North America. Onec of the best-known contro-
versies concerns the purporied Phoenician messages on the
‘written stones’ of Quebee, which are among the literally
hundreds ‘deciphered’ by cpigraphers. Dubois (1985)
reports that the markings occur in strata with numerous
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Figure 1, Close-np view of one of the Tullaroop Creek
grooves that is crossed by vesicle-rich veins in the rock,
The veins project out because they have been more
vesistant to the selution process.

solution grooves that are narrow and distinctively V-
shaped in section. Many of the lines contain constrictions
that render a production with metal tools entirely impossi-
ble, These markings were found in granite and gneiss as
well as in a schistose sandstone. In the former rock, they
were attributable to selective weathering of aligned plagio-
clases, in the latter to the corrasive spray of sea water. It is
interesting that natural processes that result in such
‘inscriptions” occur of course in all continents, but the
phenomenon of their identification as writing scems ende-
mic to North Amenica.

OW32, Exfolimtion marks

Exfoliation of rock occurs through several processes,
which vary according to rock type and environmental
conditions. Their scale of magnitude varies from micro-
scopic flaking of particles due o salt formation, to the
large-scale mass-exfoliation of, say, unloading of granite
masses, In contrast o soluwlion, a continuous or periodic
process, exfoliation of each particle is an instantaneous
event, even though many such events may be required to
cumulatively result in the production of a rock marking,
The processes responsible are always physical, even
though chemical processes or changes may have precipi-
tated the siresses leading to exfoliation. In other forms, the
exfoliation is caused by physical factors alone, among
them insolation, Kemsprung, lightning strike, Salzspren-
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gung (wedging by salt erystallisation), stress fructure attri-
butable to ancient mutenal stresses or recent thermal
stresses, hydration, and simple gravitational force. When a
rock mass is detached, the fracture surface may bear stress
marks of various types, including concentrie arcs or sub-
parallel furrows. Incredibly, such markings bave been
vonsidered, on occusion, by rock art scholars o be human-
Iy made, which confirms how powerful is the human
propensity for seeking order in chaos, and how it affects
those who search for rock art.

Exfoliation scars can also resemble non-ant anthropic
markings, such as grinding grooves, Dickson (1950: 1615
deterimined experimentally that granite is one of the worst
media in which to grind stone axes/hatchets, and consi-
dered it likely that the few instances of apparent grinding
srooves on granite are altributable to altermative agencies,
Wade (19411, who deseribed such  granite  grooves,
capressed similar reservations. This needs 1o be pointed
oul here becanse iF these aranite markings are nol anthro-
pic. then they need to be accounted for as naturul mark-
ings. Gramite is much less susceptible than sandstone o
weathering phenomena that resemble anthropic marks, but
several provesses do resalt in markings likely to be misin-
terpreted. Tefoni and scalloping oceur usually just above
ground level (Ollier [963), and they are reluted we the
breuching of case hardening. The exfolistion  process
pperates inwards and upwards on g boulder, eventually
forming alcaves and scatlops. but it never extends below
ground level, The sculptures resulting from s have
sometimes been considercd w be artificial, though. o my
knowledge, not by archacologists. Tafonl are shallow,
rounded weathering bollows in - granite-like tocks and
sundstones. They are rarely, if indeed at all, associated
with evidence of sand blusting, and are attributable prin-
cipally 1o ehemical decay resulting from prolonged muis-
ture presence and the effecs of cyelical welling and
drying.

However, sandstone is much mose likely than granite o
bear surface markings which are prone to be interpreted as
petroglyplis, For instance, Sims (1977), who examined the
authenticity of the twenty petroglyph sites reported in
Tasmunia, and who rejected seven out of the nineteen he
could locate, reported most of the misidentificutions from
sandstone sites. Patterns of sundstone weathering remain
most inadequately understood, and some phenomena, such
as the Sydney wssellations, remuin unexplained, Sundstone
is obviously most susceptible 10 granular mass-cxfoliation
— the shedding of mass grain by grain — and where such
processes are influenced by even minor diagenctic charac-
teristics, such as stratigraphic laminations, they are bound
to result in various types ol surface grooves and pits,
which may resemble anificial marks closely. There is a
clear averlap between them and the type GP2 murks. The
tendency of true petroglyphs on sandstone to weather
comparatively ropidly only facilitates misidentufication,
because weathered petroglyphs may resemble exfoliation
scars. Moreover, sandstane is perhaps the rock type that is
most susceptible 1o case hardening, and this leads o many
forms of erosion products which resemble artificial marks.
Case hardening may be visually obvious, through the
deposition of a surface lamina of distinctive colour or
consistency. Other forms of it are not readily visible, but
are a form of induration of the surfice-near layer, usuully
up to several centimetres deep. In both instances, the case
hardening protects the muoch nore erosion-prone  mner
material, until weathering or other causes puncture the
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cutancous zone locally and lead to the breakdown of the
core, This then results in safonf and simitar alveolar forma-
tions, 1 have consistently observed — and not ooly on
sandstone — hat moisture retention is the crucial factor in
all of these processes: the surface areas most susceptible 1o
them are those most likely to retain atmospheric or capil-
bary moisture longer. This is why the upper part of a sund-
sione  [ormation, which dries moest quickly after ran
because of its greater exposure to sun and wind, is the
most indurated, and thus the most exfoliation resistant.
Onee again, an erosion process i oaccelerated by the
geometry of s own products: depressions  become
progressively more cavernous, and as they do they retain
moisture longer again, so the formation process is scll-
aceclerating,

Although not well understood, granutar exfolistion is
probubly a combination of several factors. The cement of
all sandstones is more soluble and less resistant thun the
sand grains. A complex regime of sall remaoval, tempera-
ture change of salt solution, chemical conversion of mine-
ral components and subsequent chunge in bulk (including
subflorescence] and  other foctors  weaken  coherence.
Hydration of clay compaonents, kuolin or gypsum is often a
major influence. Small flakes or individual grains are
detached, and no doubt agolian action or surface wash can
contribute 1o their removal, Interestinaly, sandstone that is
sushjected 10 fuirly continuous high moisture levels is just
as erosion resistant as sandstone which remains dry, and
there seems to be very little, if any, exfoliation below
ground level.  Sundstone  exfoliation,  irrespective of
whether it occurs al the granular level or as spalls of up 1o
a few centimetres in thickness, seems (o operate primarily
in condinons where salts are npeither being Teshed nor
stable. which are these orens where molsture remains
fongest but still evaporates regularly. This is perhaps the
simplest general rule, even if it may in fact be an oversim-
plification,

The thousands of pit markings on tesselated sandstone
pavements in the Sydney region are the subject of an ongo-
ing controversy. The tessellation itsell does not concern us
here. because it is generally agreed that it is a natural
phenomenon (Branagan and Cuirns [993), even though it
remains unexplained. This often extensive lattice of deeply
eroded provwves divides some twenty-five known pave-
ments info mosaics of sometimes geometric accuracy. The
inherent tessellation characteristics extend perhaps 200 em
below the surfuce, and they have given rise to selective
weathering which formed the grooves, The fargest of these
pavements, the Elvina Track site, measures about 6500
square metres. Many of its thousands of polygonous panels
bear & number of pits of 20-30 mm diameter {Figure 1),
There are also a number of undisputed petroglyphs at the
site, including Aeurative maotifs and regularly spaced
grooves, The pits, however, are the dominant feature,
accurring in vast numbers, Many specialists, including
eminent geologists und rock art scholars of extensive ficld
cxperience (Caims and Branagan 19920 29}, uccept them
as humanly-made cupules, which are a common feature of
hundreds of rock art traditions the world aver (Bednarik
[993b). However, most Australian rock an specialists
Believe that they are natural markings, In 19849 an atiempl
was made o resolve the controversy during an AURA
fieldirip to the site, attended by about forty rock wrt specia-
lists, The inspection resulted in the acceptance of certain,
formerly disputed proove markings as being pewroglyphic,
but the vverwhelming majority of the party rejected the
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Figure 11, Typical polygonous tesselarion ar Efvina Track site, near Sydney. The natural ovigin of the tessefarion is
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generally aceepted, but the status of the pits, as either cupules or netural weathering imarks, reming disputed.
f Photograplt by Hugh Cairns. )

idea that the cup marks were also adificial {Bednarik
19900, It is plousible that some may well have been
artificially decpened; the site was clearly vsed by Abari-
ginal people and the markings are certainly most conspi-
cuous and would have attracred atention (as well as inter-
precation efforts by pre-Historic ‘ethno-scientists”™; Kottak
1991 374).

In pan, the eonsensus Ninding was based on the very
steep, sometimes vertical walls of many of the deepest pits
(Cairns and Brapagan 1992: Fies [, 2), which obviously
cannot be produced by impact, and which look almost as it
they had been drilled. However, this is not necessarily a
valid objection; an initial cupule is likely 1o weather
because of moisture retention, and this is likely to lead to
deepening. The aspect that most prompls observers (o
favour an anthropogenic origin is the pattern of distribu-
tion of the pits within the polygon panels: none of them
occurs near the grooves bordering cach polyzon, and they
seem often evenly, ‘intentionally’ spaced. [ resurd this as a
classic example of sclective natural processes resulting in
physical aspects of a regularity that lead to the idea that
intentionality must be involved: the human propensity,
even scientific predisposition, of perceiving patlems impo-
ses order and then interprets it as being intentional,
because natural processes are perceived as random. But
natural processes are never random; the existence of our
emntire world is attributable only o their non-randomness.
Natural processes can thus mimic intentionality.

This is indead the case of the Sydney tesselated pave-
ments, Each pelygon has similar run-off characteristics:

near the borders, the profile curves gently towards the
surrounding groove, into which rain water drains readily.
Drainage is slower in the more central parts of the poly-
gon, and if there are even the slightest depressions there,
witer will remain in them, Uneven exfoliation is the result,
leading to drainage towards the deepening depression. This
process favours regular spacings as watersheds are estab-
lished in the micro-topography of each polygon, Once
under way, it leads inevitibly to foci of erosional activity,
and ever-accelerating rates of erosion in just one location,
the pit forming in the middle of each local drainage <one,
The logical result is a natural pattern of regulanty, which
the uneritical abserver is likely to interpret as intentional,

GE. Kinetic markings

These may not be as casily identifiable as one might be
tempted to think: they have presented great difficulties for
archacologists as well ax rock an scholars. In the majority
of cases, their attribution tends to be easy, once they have
been carefully considered in their environmental context.
But there have also been cases where an unusual context
responsible for them no longer exists. and if such markings
are sulliciently complex they can be most baffling even for
the specialist. Kinetic markings are always attributable to
the movement of an aclive component (the marking
clement) relative Lo the passive component (the rock being
marked). The former is often harder than the latter, but not
necessarily so, espectally where o preat deal of kinetic
force 1s involved. Kinetic rock markings could be sub-divi-
ded sccording to various definitions. but most of the possi-
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ble taxonomic criteria are difficult o establish, so 1 have
divided them Fairly arbitrarily into ‘peneral taphonomic
marks’ on portahle clasts, and “clastic movement marks’
which are vsually found on staionary rock surfaces that
bave been affected by clasts moving over or past them,

GEL Taphonomic merks

The term taphonomy, derived from palacontology, 15 a
furrly recemt introcuction to archaeology. In its primary
sense, it refers to the modificalions experienced by male-
rials since the time they became purl of what is considered
to form the ‘archaeological record” (Bednarik 1994a). The
termt has a secondary epistemic sense which does ool
concern us here, In the present context. taphonomic mark-
ings are those that are not atributable to intentional human
agency. bt were acquired through movement of rock
clusts within or relative o o sediment matnix, by such
processes a8 eryoturbation, solifluction, wrampling, or even
by human agency. For instance, iF o human stepped or st
on a rock slab, its underside might be marked by harder
sand grains caught between it and the bedrock, Suoch
markings would then not be intentional, and even though
they would be anthropic, for the present purpose they
would be biosphenc taphonomic marks, Even if a rock
slab had been used as support in some manufacturing
process, such as the cutting of leather or meat, thereby
sustaining cot marks, this would still apply from a geolo-
gist's point of view, but in the present context it would be
more appropriste 10 consider such marks under BHI
below,

An Australian example of archaeological misidentifi-
cation of taphonomic murkings are (he “engraved plagues’
from Trench 9 of Devil's Lair Cave, in the south-western
corner of the continent (Dartch 19763, They consist of
‘extremely friable’ seolian calearenite and bear 3 network
of random striations on one of the fat faces of each
plague. The rock is so soft that many striations were ndded
when a specimen was cleancd with a fine nylon brush,
Duortch discounts naral canses of the nomerous incised
markings without discussion, und does not seem o be
aware that similar markings can be found on clastic mate-
rial wt many sites the world over. For instance, | examined
dozens of specimens from just one site in Brazil {Toca do
Sitio do Meio, southern Piaul) which archacologists had
thought 1o bear tens of thousands of anthropic markings. In
this sandstone shelter, a layer of very fine-grained sedi-
mentary rock exfoliates from the roof as angular blocks of
25-40 cm length, Microscopic examingtion showed thal
the marks are of greatly varying ages, widths and depths,
ranging from barely perceptible examples 1o 4 mm wide
euts, There are clear sets of two or more subparallel marks,
sorme of which may be interrupted only o continue as
dilferent arrangements, perhaps by changing direction,
Another hallmark of these typical taphonomic marks is the
point of commencement, with a distinet, impact-like
impression. The angulur edges are ulso very worn and
rounded. There are essentially three potential explanations
to account for such marks: they could be attributable either
1o trampling by humans or other animals; to movement of
the slub relative ta 1 rock surface, with loose quartz grains
canght between the two surfaces; or o peneral detrita
movement, Quite probably, a combination of these factors
applies to densely marked material. In periglacial regions,
detcital movement is often attributable to cryvoturbation, the
movement of sediments by freczing and thawing cycles, or
w solifluction, the coliapse of sloping sediments when
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salurated by maoisture upon thawing, Cryoturbation can be
most effective in producing markings on rock, which have
been reported even on obsidian tools (in Hungary). Clearly
these marks are very common al archaeolopical sites, but
they have hardly any archacological significance.

The great variety of forms in which taphonomic marks
occur 15 lustrated by the fullowing example. Cave divers
had discovered a panel of incised markings in u limestone
cave near Mt Gambicr, South Australia. under 7 m of
water, in a downward sloping passage. If they were human
markings. as the divers thought, they would probably be of
Pleistocene age, hecause the passage would have been
flonded during the Holocenc. We know fram the finger
markings recently found below sea water in Cosquer Cave,
IFrance, which are of the Pleistocene {Clottes et al. [992),
that such markings can survive below waker. However, my
detaited examination of the Auswalian markings revealed
no evidence of human involvement: they seemed 1o be
taphonomic marks, Their occurrence on the wall of a
recess in the passage scemed puzzling, but 1 noted tha the

ater-filled caves in the region frequently comain ancient
tree wunks with their roots and branches which bad fallen
into the sinkhole entrances. This prompted me to suggest
that perhaps such an ancient log had become lodged in this
position and, buffeted by water flow, produced the oci-
sions with irs limbs. It is not a proven explanation by any
means. but perhaps the most realistic one under the
circumsiances,

G2, Clasiie movesrent merks

These are perhaps among the most common rock
markings in the world: glacial striae alene would probably
aceount for millions of tmes as many marks as rock arnt
mtifs do. The great majority of these marks ¢un be readily
identified, if only because of their enormous numbers, bul
there are still exceptions. Clustic movement is a common
phenomenon at many types of archacological sites, and it
can be arributed to a varety of causes, Fluviatile sedi-
mentary movement, animal burrowing, and simple gravity
are among them, but also tectonic adjustments. This
applies especially in limestone  caves, where  several
processes can effect large-seabe elastic movement, Many
cave systems form above a sub-floor phreatic reservoir,
and where the clastic breakdown from roafl falls causes the
Moor 1o progressively settle, blocks move not only relative
to cach other, but also down along the walls of the cave,
Ofen this results in deeply incised wall markings (for a
photograph of a good cxample, see Maynard and Edwards
1971: PL 32). Similar movement of talus clasts is caused
by seismic events, and even by eustatic fluctuations, The
aguifer level in coastal regions falls with the sea level,
which means that hugze masses of boulders that were
submerged in water become exposed as the water drains
{rom these systems, The boulder structures may have been
tectonically stable as long as they remained submerped,
but they are not once they are above water, during stadials,
Finally, tectonic subsidence can be caused by certain
mining methods (Sefton [992), and this could conceivably
result in similar kinetically caused rock markings,

The deep incisions occasioned by downward movement
of clasts or other detrital matter, be 10 in imestone caves ar
other types of sites, are fuirly casy to identify where they
are relatively fresh. However, if they are very corroded,
patinated and considered in isoluion it 1s guite possible o
mistake them for anthropic marks, especially where seve-
ral occur together and they scem to form ‘arrangements’.
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Another wpe of rock marking occasioned by clastics
movemenl is casy 1o recognise. Glacial striae were made
by rocky detnws dragged or pushed by glaciers over
stationary rock surfaces. which had often been planed
smooth in the provess. Such glacial pavements are most
conymon in the Northern Hemisphere, and they often form
the support surfuces of petroglyphs, for instance in Val
Camanica  (Naly), Britain, Scandinavia, Karelia and
Canada. The direction of the striae is generally uniform,
they are inevitably aligned with the flow of the former
glacier, but their sizes are far from uniform. They range io
width from barely perceptible incisions, under a millimetre
wide, [ massive gouges of about one metre in width and
many lens ol metres in length, Trrespective of their size,
they bear o number of morphological features which are of
importance 1o our present study, These permit the clear
determination of the direction in which the marking point
was moved over the rock. through ransverse ear marks,
the serrated patterns at the longiwdinal edges of the
margins, and the form of the point of commencement,
including comet-like marks. Some of these [estures are
similar 1o those observed in other types of kinetic mark-
ings, both natural and anthropic, and even on materials
other than rock, The transverse tear marks, for instance,
have been observed at the microscopic level, in pre-Histo-
ric engravings on portuble stone objects (d'Errico 1980,
but they have also been reported at the macroscopic level,
in the finger futings found on Formerly soft speleothem
deposits in caves (Bednurik 19864, 1992c). These stress
marks can be found even in the largest glacial striue; they
are arcuate and always curved in the direction the boulder
wias dragged over the pavement (e, the convesx side poings
in the direction of movement). Where o boulder scraped
over an elevated aspect of the panel topography, the
impact mark 15 obviously on the oncoming side, and the
comet-like arcangements sometimes scen al the point of
conunencement may  indicate where the boulder firs
struck, and then either bounced or turned slightly, affecting
the morphology of the resulting mark.

Usually it is oot just the distinctiveness of striae that
enible their secure wWentification, but also their abundance,
typical location and direction. Other kinetic movement
marks may be extremely rare and thus moch harder o
identily. While examining the Siberian rock art site Tal'ma
Il (near the wpper Lena river), | noted sets of parallel
prooves high up on the vedical cliff face, abowt 6 m from
the ground, on very smooth rock (Fizure 12}, Unable 1o
reach them, T inspected them through binoculars 1o deter-
mine whal caused them. However, | remained upable 10
form an opinion: intuition told me the marks were naoeal,
but they were clearly attributable to mechanical force or
impuct, and there seemed no natural agency that could
have cansed soch strange, regular marks. 1 had studied
hightning markings before, and a variety of other unusual
naturul marks, but had never encoundered anyihing resem-
bling these strange grooves, In the subsequent weeks, |
located similur marks at two more Siberian sites, again
high on steep cliffs overlooking a river, bot in one case |
managed 1o reach and examine them. They certainly
looked hke man-made impact grooves., bul microscopic
inspection revealed no evidence of actual impact, Rather,
there was dense crushing evidence of grains, as if the
murks had been pressed into the rock with considerable
force. T then hypothesised that perhaps there had been a
rock tower leaning against the cliff, and if a hard clast had
beeome lodged between it and the cliff, it might have
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slowly wandered downwards with each minute seismic
movement, only o be pressed against the cliff by the
weight of the tower, in cach successive position. It seemed
a desperate explanation at the nme bt it turned out o be
valid. Soon afterwards 1 found a clast which had become
stuck 1o such a position between a sheer cliff and a
ditached rampart, and had already produced several pres-
sure marks, Each time there was movement in the tower,
be it seismic, teclonic, or caused by temperature change,
moisture, freezing and thawing. or whatever else, the clast
dropped a few centimetres,
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Figtre 12, Unesieal clastic moverment marks at the upper
Lena, central Siberfen, hiplh on smootl and veriieal cfiff.

I have explained this phenomenon in some detail {or
two reasons: firstly, it shows poignantly how even the
most unlikely explanation may tum out 10 be correct, and
how judicious and wary the researcher really necds to be in
pursuing natural explanstions for unusual phenomena.
Secondly, the markings appeared comparatively fresh, and
yet all traces of the collapsed rampans had been removed
by the river, so these ‘naturcglyphs” were likely 1 be
many centuries old.

BEP. Plant markings

We now proceed (o the second major division, Biofogi-
cal reck markings. Again, 1 divide them into three classes:
these made by plants {BP), non-human animals (BA), and
humans (BH). In cach class, | distingoish again two types.

The division of plant markings into kinetic and chemi-
cal types is as obvious as it is opporune, Such rock marks
can be readily identified by the specialist, but they have
been a source of difficulty for many writers and commen-
taors, and we have no shortage of misidentifications of
both the types listed here.,

BPL. Kinetic plant srarks

Although it is a distinguishing characteristic of all
species of the vegetable kingdom that they lack 1he power
of locomotion, that does not prevent them from producing
kinetic rock markings. These are only possible where
vegetation oceurs immediately adjacent o rock. and the
necessary cnergy is provided mostly by the wind, 11 a tree,
shrub or even a large it of grass stands next to a rock
surface, it may rub against the rock. A pliable limb, stalk
or lufl may perform a semi-circular movement lor months
and years, and this can result in distinctive arcuate marks
even on hard rock, such as granite (Twidale et al. 1983:
Fig. 8). Much softer rocks may incur markings of some



