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Introductory Remarks

This study was undertaken according to the specifications set out in the contract dated
July 27, 2009 between the author and the Government of the Hong Kong SAR, in par-
ticular the Leisure and Cultural Services Dept. (LCSD). The study consisted of site
visits to the nine rock carvings in October 2009, plus research and the preparation of
this report.

There are a number of issues that apply to some or all of the carvings. Due to the con-
tract term specifying a (rather inappropriate) format of reporting under the heading of
each carving and requiring a minimum of 500 words per carving, these issues are dis-
cussed at length under one or another of the carvings. This discussion is then referred
to in other sections but not repeated in full. A short index of the main issues is in-
cluded at the end of this report.

I have done a considerable amount of research on the rock carvings prior to the cur-
rent study, in the years 1974-2009, resulting in a small book published in 1976 and a
much revised and enlarged version of the book published in September 2009. Before
the formal signing of the contract, I informed the LCSD of the pending publication
and related activities. The Antiquities and Monuments Office (AMO) was informed of
the publication of the new edition on September 14, 2009. A copy of this book Rock
Carvings in Hong Kong (hereafter “my book™) is attached as reference material to the
report, and some photographs in the book are specifically mentioned herein, but all
intellectual property rights to the book and its contents are reserved to the author.

In the course of the above-mentioned research for the book and the public issue of the
preservation of the carvings, I consulted several internationally recognized experts in
rock art preservation and local experts in other related fields such as microbiology,
rock chemistry and civil engineering. In accordance with the strict confidentiality im-
posed (again inappropriately) by the contract, no outside expertise was consulted as
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part of the present study, but this is considered to be an unnecessary and serious limi-
tation on the full evaluation of the complex problems associated with the preservation
of Hong Kong’s rock carvings. This question is discussed further in the concluding
section.

I am not a rock art conservator, nor do I have expertise in any of the relevant fields
other than archaeology. However, I do understand and try to apply some basic tenets
of modern conservation theory, first and foremost of these being the following: 1) that
rock carvings have survived several thousands years in a state of nature and should be
left alone and preserved as far as possible in that state, and 2) the most serious threat
often comes from man, in the form of visitors to the site and also through government
actions which are well-intentioned but have potentially harmful consequences.

One of the first things one learns as an archaeologist, confronted by myriad problems
requiring outside expertise, is how to ask the right questions and find the right people
to seek answers from. In the months since October 2007 when I discovered Po Toi to
have a serious problem with the bio-film, I have sought out and corresponded with
some of the small number of internationally recognized experts in the field of rock art
conservation. This is a highly specialized field that very few archaeological conserva-
tors have any training or experience in. In this report I have cited statements from that
correspondence.

I. Shek Pik, Lantau

L.1. The present condition and the potential hazards that will affect the well being of
the rock carving —

The rock carving at present appears to be in stable condition, but there are potential
hazards, mostly created by human intervention in recent years. The pavilion structure,
while better than Perspex in allowing air flow, still alters the natural conditions, nota-
bly the amount of rain, sunlight and ultraviolet (uv) radiation that reaches the rock
face. The extensive roof cover effectively blocks any sunlight that would ordinarily
reach the rock, being already much reduced by the trees and other vegetation that
nearly surrounds the site. According to Andre Rosenfeld, a veteran rock art conserva-
tor in Australia, “a covering structure [of any kind] would alter the microclimate at the
rock surface, and hence have implications for the stability of the rock.” Blocking vir-
tually all the ultraviolet radiation from the sun can lead to growth of microorganisms
that may cause damage. The amount of lichen and other growths on the rock seems to
be more than in the 1970s, judging from memory and photographs, and although it
does not seem to pose a threat at present, one must be aware of the future possibility,
and also that of endolithic bacteria living in the pores of the rock and not visible to the
naked eye.

The second potential threat arises from the concrete that has been used to implant the
new pavilion type structure, and also added at the back of the rock face as a small dam
to divert surface water away from the carvings. In addition to being unsightly and ter-
ribly crowding the carving, the presence of concrete in close proximity to the carved



rock poses a threat. According to Australian rock art conservator Andrew Thorne,
“concrete contains very destructive salts and while these may be washed away by rain
they can become quite aggressive in an enclosed site”” and “concrete sitting above the
site ... is a potential disaster and perhaps the best way to destroy rock.”

The greatest hazard at this site and several others is from man. The purpose of the en-
closure first and foremost is to allow visitors to see and appreciate the rock art but pre-
vent them from touching it. They should be kept at least an arm’s length plus twenty
centimeters away from the carved surface. The large spaces above the grillwork on all
four sides of the pavilion at Shek Pik provide easy access to the inside, thus defeating
the purpose. Graffitti scratched or painted would cause significant and possibly per-
manent damage to the carving.

L.2. Review of the present preservation and conservation practice —

Satisfactory in that no chemical treatment has been applied to the rock, but the hazards
noted above have not been recognized and corrected.

1.3. A practicable preservation strategy for the rock carving —

All concrete should be removed from the rock outcrop. The roof should be replaced
by metal mesh or chainlink fence so as to allow sunlight through to the rock. To con-
trol surface water and slope stability, a screen of low bush vegetation should be
planted behind rock outcrop.

1.4. The current display settings and improvement measures —

The metal grillwork of the pavilion and its concrete supports severely crowd the
carved rock face. Its coverage should be expanded so that the entire rock outcrop of
approximately 8m in width is enclosed. The grillwork of the present pavilion is too
ornate and seriously detracts from the natural setting. It should be much simpler and



wider so that the visitor can appreciate the whole rock outcrop where the carving was
made, not only the small area of the carving itself. Also, one of the patterns is now
totally buried in soil, and another one partially. There is about 40 cm of soil covering
these two patterns. Compare the points marked with Xs on the photo below taken in

October 2009 with that taken in 1975 on page 26 of my book. This soil should be re-
moved so that all the carved patterns can be seen.

L5. A comprehensive management plan —

The immediate environment should be improved and the rubbish collection point
moved further away. The enclosure itself needs to be monitored regularly, so that
leaves and soil can be removed when needed. Also, insect nests were noted at quite a
few points on the inside of the enclosure. The plaque should have an outline of the
design and give details about the individual carving.

II. Po Toi Island

11.1. The present condition and the potential hazards that will affect the well being of
the rock carving

The present condition of the rock has temporarily stabilized, but has over the past few
years proven to be rather volatile and at times threatening to the rock carving. Once
again, these hazards are almost entirely due to human interventions since the 1970s. A
natural process of spalling off from the rock surface in thin layers is occurring natu-
rally, but its timeframe is unknown and unpredictable. Any human intervention on the
site should be very carefully considered in order to avoid increasing the incidence of
spalling.



As discussed above in section 1.1, the presence of concrete poses a danger due to its
decomposition products affecting the rock. A second possible impact of the concrete
is that it may encourage the growth of microorganisms, due to its tendency to hold
moisture and dry slower than the rock. Thorne mentions a site that he studied in New
Zealand “with a similar [to Po Toi] mass of concrete placed around it and believe that
this has led to the development of prolific localized biota.” Dr Alice Tratebas, a US
archaeologist who has specialized in and published widely on rock art conservation,
noted the same phenomenon: “The concrete directly below the rock art [at Po Toi]
may be trapping and holding moisture and consequently may be contributing to the
microorganism growth.”

The serious threat posed by biological growth was very clearly revealed in October
2007 when I visited the site. The two carvings to the east were literally covered in a
bio-film that was peeling away and pulling off a paper-thin portion of the rock surface
as it peeled. This was recognized by all concerned as a serious threat, but the chemical
measures taken to alleviate it could have been worse than the threat itself. This issue is
discussed further below.

Another likely impact of the concrete platform, and concrete blocks used to fix the
Perspex cases, is that the hydrology of the rock outcrop has been altered. This may
contribute to the growth of microorganisms not only in the retention of moisture but
also acting as a huge reservoir and re-directing water movement within the rock itself.
On the other hand, superficial attempts to divert this ground water as it seeps out of
the rock have been a total failure, as witnessed most dramatically on a site visit in
September 2009. A trickle of water was observed seeping out from under one of the
concrete dams above the eastern carvings and running down unto them. This trickle of
water had started a new growth of black biota, indicating that the biocide and water
proofing of 2007 had already worn off or was ineffective.

The Perspex cases themselves have proven to be part of the problem. It is absolutely
certain that they do create a microclimate inside, by virtue of the fact that they block
wind and sea spray, and reduce the amount of sunlight reaching the rock. They block a
whopping 80% of uv radiation. Wind and sunlight serves to increase evaporation of
surface moisture, while sea spray and uv inhibit many types of growth. Tratebas
noted, in relation specifically to Po Toi:

“The enclosure, by reducing direct sunlight and trapping moisture behind the
Perspex, has contributed the two most common reasons for microorganisms to
start growing on rock art. Emergency action is needed ... to help increase
evaporation of moisture and let in a little more sunlight. Removing it offers the
best hope for stopping spread of the biological growth.”

Thorne concurred: “a microclimate conducive to the current biological colony has ob-
viously been created by the screen.”

11.2. Review of the present preservation and conservation practice

The use of a “silane based hydrophobizing agent” (as stated in the letter of Nov. 8§,
2007 from the AMO) along with a “moss retardant” biocide to prevent future recur-



rences of the bio-film was ill-advised, for several reasons. As summed up by
Rosenfeld:

“Chemical treatment of the rock surface is always to be avoided !! Chemical
treatment will cause changes in the surface rock chemistry and rock structure.
While these may initially appear to enhance the visibility of engravings, either
by removing algae or lichen, or by enhancing colour differentiation between
the engraving and surrounding rock, in the longer term such induced changes
can only be deleterious.” [emphases added]

In addition, chemical sealants have been shown to decrease porosity and increase the
risk or incidence of spalling, especially where the process has begun naturally as it has
at Po Toi. The risks associated with the use of these chemical agents is discussed in
further detail in section IX.2 below.

The biological agents involved in the bio-film have been identified as two species of
lichen (Ref. No 2/2008) on the information disk for this rock carvings study. How-
ever, an expert at the University of Hong Kong was of the firm opinion that the bio-
film was produced by cyanobacteria. This question needs further investigation by ex-
perts. It is not possible to evaluate the report at Ref. No. 2/2008 as no illustrations are
provided, and no information is given about the authors or the institution where the
analysis was done. It is clear that identification of the causative agent is vital in de-
signing measures to prevent or at least inhibit its growth.

Another apparent attempt to control the water movement inside the rock outcrop was
equally ill-adivsed, namely the drilling of drainage holes (“weep holes™) some 3 to 4
m into the rock. This serves only to drain the end point on the inside, while creating a
long tube of highly polished and impermeable rock that will have unknown conse-
quences in diverting the water flow.

The most serious and immediate priority is to protect the eastern carvings from being
touched by visitors. The destruction of the Perspex case by a typhoon in September
2009 has left them completely exposed and easily accessible to visitors’touch. One
vandal could do unthinkable damage and the carvings could be ruined forever. This is
simply an unacceptable risk. A fence or other temporary protective screen is urgently
needed, while long-term measures are planned.

11.3. A practicable preservation strategy for the rock carving

An enclosure that retains all the natural elements in the same equilibrium that they
have been in over the centuries is desirable. This would allow rain, wind, sunlight,
ground water and sea spray to continue to interact at the site without interference. To
achieve this, all concrete and Perspex cases should be removed from the immediate
area of the rock carvings and a grillwork frame constructed over the two groups of
carvings. Details of this proposal are discussed further below in Part Two.

Of crucial importance regarding the biological growth is to refrain from any future

chemical treatment of the rock surface. Regular monitoring and gentle removal by me-
chanical means of any bio-film is recommended, especially at the beginning of the dry
season. Installation of a video-camera with direct feed to the internet is also advisable,
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to monitor both the environmental conditions at the site and the behaviour of visitors.
11.4. The current display settings and improvement measures

The most objectionable aspect of the current display is the concrete platform that com-
pletely obscures the archaeological setting of the carvings. There was a natural rock
platform that connected the eastern and western carvings at Po Toi (see the upper pho-
tograph on page 33 of my 2009 book), and this platform undoubtedly played a role in
the selection of the site and its ceremonial use. This ledge has been buried in concrete.
Even worse is the smaller ledge in front of the eastern carvings which could well have
served as an altar. Not only does the concrete block completely bury this feature, but it
runs into the rock art face itself, just a few centimeters below the carving. This is an
archaeological, aesthetic conservation outrage and should never have been allowed.

Worse, it poses a serious hazard to one of Hong Kong’s most impressive carvings.
The archaeological and natural setting of this site has thus been radically altered, but
the original rock is still there, and it can and should be re-instated.

After all the concrete has been removed, hand rails can be installed at the edge of the
rock outcrop overlooking the sea, well away from the platform and the carvings but as
a safety measure to prevent visitors from falling into the water. See the design sugges-
tions in Part Two of this report.

11.5. A comprehensive management plan

The key components of such a plan are: a) monitoring of the site through webcam and



regular visits; b) cleaning of any biological growth when required; ¢) no chemical
treatment of the rock; d) restoring the site to its original state so that both the archaeo-
logical and environmental elements are preserved as they have existed over the last
three thousand years.

III. Tung Wan, Cheung Chau

1II.1. The present condition and the potential hazards that will affect the well being of
the rock carving

This carving is enclosed in a glass structure and has undergone major changes in its
appearance since the 1970s. The “Past Treatment” provided on the information disk
does not record that the entire surface of the main (uppermost) carving was painted
green in the early 1970s by vandals, and solvents were applied by AMO staff in an
attempt to remove the paint, without much success. Traces of the green paint remain
today, but now just as 30-odd years ago, the best method of dealing with this ex-
tremely sturdy outdoor paint is simply to let it gradually weather away.

The most striking change in the rock outcrop from the 1970s to today is that a grey
accretion of some sort that was present all over the rock outcrop is almost entirely
gone: compare the photograph taken in 1975 (on page 52 of my book) with this one
taken in October 2009:

B

The colour of most of the rock has changed from grey to yellowish brown. Inspection
of the grey coating that remains today suggests that it is either a man-made sandy
slurry, possibly used in construction, or more likely it is a naturally formed and rather
thick skin on the rock. Its removal might have taken place during the attempt to re-
move the painting, or it has gradually worn off over the years. It does not seem to pose
any threat to the rock, so no action is needed to remove what remaining.

The enclosure however does pose a long-term threat to the rock carvings and it should
be modified or replaced altogether. That a microclimate is created inside this enclo-
sure cannot be denied, as wind, sunlight, sea spray and rain are all largely blocked.



The disintegration of the grey layer coating the rock could well be due to this altered
climate. In the 1970s, this grey layer was hard and fast on the rock; now where it still
exists it is loose and easily pulled off. More importantly, just behind the upper rock
carving, one large rock face is experiencing extreme degradation (see the photo be-
low), and turning into a silty powder. It is not known what is causing this, it could be
water dripping from the roof of the enclosure, wind focused by the openings in the
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enclosure, salt crystals expanding and disintegrating the rock structure, or other proc-
esses. The phenomenon should be investigated immediately by a competent geologist.
Should the focus of this degradative process shift onto the face with carving, the result
would be disastrous. The condition of the rock outcrop cannot be said to be “stable.”

Again as in numerous other “protective structures” over the rock carvings, the enclo-
sure at Cheung Chau has space at the top large enough for someone to climb through
and gain access to the carvings. This poses a continuing danger and should be elimi-
nated.

II1.2. Review of the present preservation and conservation practice

Apart from the enclosure and related construction, there has been little direct interven-
tion on the rock art or the rock outcrop, and this passive preservation should continue.
However, in view of the degradation noted above, monitoring of this site should be
increased from the present once per quarter visit by AMO staff, to at least once every
two months. Consideration should also be given to the installation of a webcam inside
the glass enclosure focused on the degrading area in order to obtain more data on what
is causing the process.

II1.3. A practicable preservation strategy for the rock carving
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The long-term preservation of the rock carving as with all the others depends on re-
establishing the equilibrium that has existed for 3000 years and that has enabled the
carvings to survive down to the present. The glass enclosure should be modified or
totally replaced, in order to restore the natural environment as much as possible.

111.4. The current display settings and improvement measures

In addition to inhibiting the natural environment, the enclosure creates a zoo cage
appearance. Some visitors have wondered where the animal is, until the plaque was
pointed out to them. The stone wall on which the glass panels sit obscures the natural
ledge which is part of the archaeological context of the carvings. While obviously an
attempt has been made to “blend in” with the rock outcrop, the stone wall, stone infill
behind the wall and stone plinthe for the plaque are unacceptable distractions which
deny to the visitor the appreciation of the original setting for the carvings. The stone
infill seen from above resembles a pile of rubble and seriously detracts from the rock
art.

111.5. A comprehensive management plan

All the stone rubble construction should be removed, along with the enclosure as pres-
ently constituted. A new design could incorporate some of the glass panels as win-
dows in a metal frame cover for the entire site, including the natural ledge in front of
the carvings which is now buried under the stone infill and stone wall. The handrails
should be relocated further away from the rock outcrop, if possible.

IV. Kau Sai Chau, Sai Kung

1V.1. The present condition and the potential hazards that will affect the well being of
the rock carving

This rock carving is very heavily weathered, especially the lower half. On cloudy days
or when the sun’s rays are not striking the rock face at an angle, the carving is very
difficult to discern at all. This is due to its natural weathering rather than any human
intervention, and will continue, although at presumably a very slow pace measured in
centuries rather than decades.

The only hazard that presents itself is that of vandalism, due to its extremely remote
location. While the possibility of such an unfortunate event may be slight, it still de-
serves consideration and possible mitigation, as suggested below.

1V.2. Review of the present preservation and conservation practice

The stainless steel “protective cage” is not only totally useless in providing any pro-
tection to the carving, but actually creates a danger by drawing attention of any one
passing by in a boat (fishing, pleasure or smuggling). It is nothing short of astonishing
that the same mistake could be made over and over again with regard to these cages:
their sole purpose should be to keep people from touching the carvings, yet in this
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case the cage is so close to the carving that it can be touched from both sides by sim-
ply reaching through the bars. Thus no protection at all is being offered. On the other
hand, from a distance the cage simply beckons as if there is something valuable there.
What seems likely to happen eventually is that the cage itself will be stolen, but the
carving itself is put at risk by calling attention to it.

The information disk states that a “channel above the carving” was also constructed. It
is unclear to me what exactly this is, but if it was cut into the rock face above the carv-
ing then it was a serious mistake. No physical intervention in the rock face should be
contemplated without very careful study beforehand. Like the “weep holes” drilled
into the rock outcrop at Po Toi, this was a highly ill-advised and incorrect attempt to
divert water flow in and on the rock.

1V.3. A practicable preservation strategy for the rock carving

The carving should not be interfered with in any way. No attempt should be made to
prevent its natural weathering or to shield it from natural forces. Regular monitoring
and a detailed photographic record should be made every year. Over the next 10 to 20
years it might be possible to determine at what rate it is weathering. Consideration
could in the longer term be given to removing the carving from the rock outcrop and
storing it in a museum, but this should only be contemplated after serious study.

1V.4. The current display settings and improvement measures

The cage, stone viewing platform and stand for the plaque should be removed, and a
much smaller and less obvious plaque installed. The cage as noted above serves no
protective purpose and instead may draw attention to the carving. The viewing plat-
form is an unnecessary alteration of the archaeological setting, and without it the carv-
ing can still be seen quite adequately, if the lighting is right. The plaque should be lo-
cated at a lower level than at present, and sited so that it is not too obvious from a dis-
tance. That is to say, only those know about the rock carving and who set out to see
the rock carving will find it.

The plaque on this and all other carvings should provide a simple drawing of the pat-
tern and outline of the rock face, so that the viewer has an instant idea of what the art
looks like and where it is on the rock. In addition, the plaque should provide some in-
formation about the individual carving, notably when and by whom it was discovered,
what the pattern is composed of (in very general, descriptive terms), some brief infor-
mation about other rock carvings in the territory, and some very basic ideas about
what they might have meant to the ancient people and their dating. The current sup-
plementary plaque at certain sites has some good information but probably goes too
far in including a drawing or photograph of all carvings in the territory. Rather, a web-
site should be given on the plaque where much more detailed information can be
found.

1IV.5. A comprehensive management plan

Removal of all existing man-made construction from the site, installation of a new
plaque mount at a lower level and a little further away from the rock art face. And,
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monitoring with record photographs on a yearly basis from the same angle and dis-
tance; three-dimensional laser scanning for a permanent digital record.

V. Joss House Bay, Sai Kung

V.1. The present condition and the potential hazards that will affect the well being of
the rock carving

The rock with inscription is in good and apparently stable condition at present, but
there are longer term hazards to it that need to be studied in detail. Most notable
among these is the tendency of this rock and others in the immediate vicinity of the
footpath to foster growth of lichen and moss, whereas others further away (e.g. in the
bamboo) have little or no such growth. The reasons for this are unclear, and a microbi-
ologist should be engaged to determine what factors are leading to this situation.
There is also a pronounced area of green growth in a rough square surrounding the
inscription but smaller than the area shielded by the Perspex. Outside of this square
area a black growth is seen. These growths are probably not related to the Perspex
screen but may possibly be due to the chemical treatments applied and the removal of
previous colonizers.

Yet again, in this case the protective Perspex screen does not provide adequate protec-
tion, as much of the inscription can be touched from under the screen: up to the fourth
character from the bottom in all columns, and on the right side to the fourth column).
This results from the screen being some 20 cm away from the rock surface. While a
good idea to provide air flow, the outer edges should have been blocked with some
kind of chainlink or grill.

V.2. Review of the present preservation and conservation practice

The inscription has been treated with biocide and water-proofing chemicals. As stated
above, this practice should be terminated, due to its possible future harmful impact on
the rock and decreased porosity. The danger of using sealant-type chemicals is dis-
cussed in detail in section [X.2.

As for the biocide, several factors should have been considered, most importantly the
identity of the biological agent or agents present. Prof Larry St. Clair, a biologist at
Brigham Young University in the US who has been deeply involved in rock art con-
servation studies, commented:

“Certainly, the approach the local [Hong Kong] authorities have taken is less
than desirable. Failing to identify the [biota] reduces the prospect for success
in treating [them]; and covering with a sealant may simply exacerbate the
problem — many bacteria are both resistant to biocides and perfectly capable of
thriving under anaerobic conditions. Follow up samples should be informative
but sample identification really should have been the starting point.”

In a similar vein, before any chemical treatment was applied, the exact rock type
should also have been identified. The inscribed rock at Joss House Bay is in an area of
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several different rock types, and furthermore the boulder itself has an unusual surface;
these should have been studied so that the potential impact of any treatment on the
rock chemistry could have been better understood. As noted in the previous citation
from Rosenfeld, chemical treatment will invariably cause changes in the surface rock
chemistry and rock structure. It should be avoided in most cases.

V.3. A practicable preservation strategy for the rock carving

The most important element in a preservation strategy at this site is to acquire greater
understanding of the microbiological environment, in order to take effective action to
minimize it. This could involve cutting back some of the vegetation in the vicinity, or
even replacing it with other types such as bamboo. Regular cleaning by gentle me-
chanical means would be the preferred method to keep biological growths under con-
trol, rather than the use of chemicals.

V.4. The current display settings and improvement measures

The Perspex is cloudy and dirty on the inside and out, and thus prevents the viewer
from obtaining a clear and unobstructed view and appreciation of the inscription. It
should be replaced with a glass window set in a stainless steel frame covering also the
four edges to prevent any touching of the inscription. The structure should be set even
further away (40 cm) from the inscription to give a better view, and regular cleaning
of the glass should be done.

Multiple growths of different kinds and colours!

1.

2. Cloudy screen detracts from view.

3. Messy railing needs painting, or better complete re-
moval.
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The plaque and viewing area are well done except for the low concrete wall beneath
the inscription which is unkempt and serves no purpose. Removing it would make the
boulder even more impressive. Regarding the reading of the inscription itself, several
of the characters are given on the plaque as illegible (an empty box) whereas parts of
each character can be discerned in the inscription. A good rubbing plus the context
would probably lead to their decipherment but if uncertain the proposed reading could
be put inside the box with an expanatory note at the bottom.

V.5. A comprehensive management plan

Most important is the control of biological growth, and general cleaning of the view-
ing area and protective screen. The inscription will survive another thousand years if
not drastically interfered with!

VI. Lung Ha Wan, Sai Kung

VI 1. The present condition and the potential hazards that will affect the well being of
the rock carving

The status of this feature as a carving has not been established and is still debated
among experts. The rock in which this feature occurs has a very unusual structure and
is prone to strange weathering patterns. What is noteworthy is that there are other odd
weathering patterns nearby, formed by pitting and eventually combining into groove-
like forms following the vein of the rock. What is most unusual, even freakish, about
the “carving” pattern is the flat and smooth rock surface on which it has formed.
Whether the pattern was carved originally by man or not, it is not disputed that consid-
erable weathering has taken place. The weathering process will surely continue and
attempts such as the use of a consolidant to retard the process will almost certainly
make it worse.

The application of a consolidant poses a significant potential hazard, especially as the
consolidant was applied in too thick a solution and forms a visible coating on the sur-
face. The very use of a consolidant, even when correctly applied (it was not in this
case), poses a long-term threat to the rock.

VI.2. Review of the present preservation and conservation practice

Whereas in the case of Po Toi, Joss House Bay and Wong Chuk Hang only a water-
proofing chemical was applied, Lung Ha Wan was given a “double-whammy” of wa-
ter-proofing and consolidant. This treatment is certain to block water movement and
trap moisture inside the rock, with harmful consequences. As one of Australia’s lead-
ing rock art experts Robert Bednarik wrote to me:

“If the site was treated with silane that is indeed bad news. You are completely
right to expect surficial spalling, rock art sites have previously been ruined
with this silly treatment which is known to block water movement.”
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While silane-based water proofing might allow water vapour to escape, both it and
especially the consolidant would block liquid water from escaping. With a rock as po-
rous as that at Lung Ha Wan, it is unavoidable that some water would seep through
pores where consolidant has not completely closed them, or enter from above the con-
solidated zone, but then become trapped behind the surface where consolidant and wa-
ter-proofing does effectlvely seal off the exit. See the further discussion of silane

' : g based agents in section IX.2.

The Perspex screen further ex-
acerbates the situation by par-
= tially blocking sunlight, wind
and sea spray. The evidence of
a microclimate behind the
screen is especially dramatic

- and undeniable at this site. The
consolidant residing on the
surface is visible as a creamy
light brown paper-thin layer
(seen in the photos). Although
the consolidant was applied to

“carving” it now survives as a

4 surface coating only behind the
screen and has weathered away
around the outer part of the
rock face. Clearly the screen
has enabled the consolidant
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layer to remain by reducing the natural elements that have gotten rid of it where un-
shielded by the screen.

Moreover, the Perspex cases have proven to be unable to withstand violent weather.
The first screen at Lung Ha Wan was damaged within the first two years by a ty-
phoon, and the cases at Po Toi have been broken at least twice. In the latest instance at
Po Toi, the Perspex appears to have scratched the rock face of the western carving as
it broke apart—another reason that the use of Perspex should be abandoned altogether.

VI.3. A practicable preservation strategy for the rock carving

Three elements for future strategy: no use of chemicals, removal of the screen, and
detailed recording. Like at Kau Sai Chau, a detailed close-up photographic record and
laser scan should be made every year so as to determine whether or at what rate it
seems to be weathering.

VI.4. The current display settings and improvement measures

As discussed above in relation to Kau Sai Chau, this carving is in a very remote loca-
tion and does not need protection from human interference (except those of the gov-
ernment!). Its presence should not be prominently advertized on the road or the coast.
A small sign stating simply “Ancient Rock Carving” on the road would suffice for
those who set out to visit it.

The steps on the right as one descends should be removed, along with the handrails, so
that the visitor approaches from the left, walking over the original rock surface for the
last 10 metres. The site can thus be left unencumbered of any human construction ex-
cept for the plaque.

VL5. A comprehensive management plan

In addition to the measures suggested in items 3 and 4 above, the authority should
commission specific studies to determine the origin of this feature, ie whether man-
made or natural. Possible methods are 1) shallow penetrating X-rays or radar to show
the structure and veins of the rock and whether they mimick the surface pattern; 2)
spectral or other analysis of the grooves for traces of bronze. The latter would first
need to be done on other rock carvings to ascertain whether they do indeed bear traces
of the bronze implements presumed to have been used.

VII. Tung Lung Island

VII. 1. The present condition and the potential hazards that will affect the well being of
the rock carving

As discussed already in relation to Po Toi and Lung Ha Wan, the protective case radi-
cally alters the equilibrium that the carving has been in for several thousand years and
creates a microclimate inside with reduced wind, sunlight and sea spray. One direct
impact of this reduction in the natural elements is the persistence of paint traces that
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derive from an unknown party having painted the grooves with a very sturdy outdoor
silver paint sometime in the 1960s or earlier. A largely unsuccessful attempt was made
by the AMO in the 1970s to remove this paint with solvents; it was decided to leave it
to nature to gradually remove the paint and this process was working well but was cer-
tainly slowed down when the Perspex case was installed. However, the traces of paint
that remain are relatively minor and do not appear now to pose any threat to the rock.

While the case itself poses a hazard, it fails to fully protect the carving from human
hands. The opening at the sides allow the grooves to be touched some 20 to 30 cm into
the pattern. Several graffiti were observed scratched and painted on the side of the
boulder, underlining the potential hazard posed by visitors lacking respect for the
monument.

The deleterious effects of concrete on the rock have been discussed above. Thorne
summed up the situation with this statement: “Concrete has no place in heritage pres-
ervation other than to restore concrete structures perhaps.” It should all be removed
from the site except where removal would pose a serious problem for the rock itself,
specifically under the boulder where the concrete would also be very difficult to re-
move.

VIL.2. Review of the present preservation and conservation practice

As mentioned in relation to Po Toi, the natural ledge in front of the carving is an im-
portant part of the archaeological setting and context. It is now buried totally in con-
crete. And like at Po Toi, a concrete slab has been placed, shockingly, onto the carved
rock face itself, just a few centimeters below the carving. The visitor is thus unable to
appreciate the original context of the rock art, and is given instead the impression of a
museum exhibit. Conservation and preservation does not only involve the carved pat-
tern itself, but the rock face on which it is found and the general lay of the rock out-
crop. Preservation of the rock carvings in situ should mean preserving them in their
natural state as far as possible.

VIL.3. A practicable preservation strategy for the rock carving

Following on from items 1-3 above, the future strategy should include removal of all

concrete from the immediate vicinity (10 m on either side of the carving), removal of
the Perspex case, and restoring the site to its original state, except for one safeguard —
a protective cage to prevent visitors from touching the carving. And of course, no use
of chemicals.

VII.4. The current display settings and improvement measures

A geologist and former senior civil servant visited the site in November 2009 and re-
marked to me that it was “hideous: cloudy case, no good photo angle, cement all over
the site, long slog down the hill and back up again.” I also heard similar comments
from visitors when I was at the site in the summer. Two teenaged hikers remarked that
there was “nothing to see” and a lady said “maybe the pattern had been washed away
by acid rain.”
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This carving is the most impressive of all Hong Kong petroglyphs, and to hear such
reaction from visitors is highly regrettable. To truly appreciate this magnificent carv-
ing, one needs to view it from at least 3 or 4 metres away. Clearly significant improve-
ments are needed, and redesigning the site without concrete and Perspex case as sug-
gested above will go a long way to make the site as impressive as it should be for the
ordinary person. The enclosure would have to include the lower flat boulder immedi-
ately in front of the rock art face (since it is rather small), and part of the sloping boul-
der leading up to it. An elevated steel walkway can replace the present concrete view-
ing platform, as suggested in the drawing and altered photograph in Part Two, allow-
ing the visitors to appreciate the unique setting of this monument. A much improved
plaque along the lines suggested in section IV .4 is also needed.

An alternate footpath from the pier along the coast at a low elevation is absolutely
necessary, so that visitors are not faced with a harrowing climb back up the very steep

staircase, right after the long climb down.
VIL5. A comprehensive management plan

With the improvements suggested above, the long-term management would only re-
quire occasional monitoring of the condition of the protective structure and plaque.

The proposed footpath along the coast could be a low cost, low maintenance dirt path.
Occasional landslips do happen, as noted in the information disk, and a company or
even local villagers should be contracted to monitor and restore the footpath when re-
quired.
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VIII. Big Wave Bay

VIII. 1. The present condition and the potential hazards that will affect the well being
of the rock carving

The rock carving here is well preserved, complete and intact. But it faces hazards in
the form of drastically altered hydrology in the surrounding rock. There is concrete in
front of, beside and behind the carved rock face in the form of a paved platform, steps
and footpath. To make matters worse, a clumsy attempt has been made to divert sur-
face run-off by means of a small concrete dam directly behind the engraved face. All
of these concrete structures have an impact on the hydrology of the site, by retaining
moisture longer than the rock itself, and by changing the movement of water in and on
the rocks. At times a black bio-film similar to but not as thick as the one seen at Po
Toi in 2007 has been noted on the Big Wave Bay carving, as recently as 2005 (see the
photograph on page 154 of my book).

The site has high visitor traffic, yet the “protective structure” has gaps large enough to
allow anyone except the obese to climb inside. As pointed out in relation to the other
rock carvings, the case or cage has one primary purpose: to keep visitors’ hands of the
carving. This is a serious flaw and continuing threat that must be eliminated.

& Although the structure does allow
.| nearly full access to wind and sea

& spray, the roof reduces the rain and
(& sunshine on the rock, again creat-
£ ing a microclimate underneath.
While not as serious as the Perspex
cases, it still may have a long-term
'/ possibly negative impact. There

#= /" has been a dramatic change in the
colour of the rock since the 1970s.

| Photographs taken at the time (see
pages 46 and 47 of my book) show
the rock with carving to be the

i same colour as all the surrounding
. rocks, namely grey-black. Now the
| rock with carving is a light, yel-

“§ lowish brown, in sharp contrast to

_ main the same as in the 1970s. A
% similar colour change has occurred

. Above — Adjacent rocks remain
-~ the same grey colour as they were
. inthe 1970s.
| Below — The rock inside the en-
. closure has changed to a yellowish
brown.
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at Cheung Chau as noted above. The information disk does not record any serious
chemical or mechanical cleaning at either site, but it does note that the Big Wave Bay
carving was encased in a steel cage with glass from 1983 to 1995. The microclimate
created inside the glass would have been more pronounced, and combined with the
continued reduction of sunlight and rain since 1995, it may have caused the loss of the
grey-black skin colour of the rock. The serious implication of this is that the microcli-
mate is acting on the surface of the rock, and in the longer term could reduce the relief
of the carving itself. The statement on the information disk that “the overall condition
of the rock carving is stable” is thus incorrect.

VIII.2. Review of the present preservation and conservation practice

As in the case of Po Toi and Tung Lung, the archaeological site and context of this
rock carving has not been preserved. The natural platform in front of the rock has been
buried in concrete, the smaller ledge directly beneath the carving has had a concrete
and rubble stone slab attached to it. Concrete dabs are also at the base of the carving
and on each side, apparently from previous construction. And part of a large rock
forming the smaller ledge has broken off, probably also during construction activities.
All of these aspects reflect very poorly on the “preservation and conservation prac-
tice,” indicating a total lack of proper controls.

Dabs of concrete on the rock just below the carving
Large break that has occurred after 1975

Intrusive concrete and stone rubble slab

Position of left hand in lower photo, page 47 of my
book

PN~
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VIII.3. A practicable preservation strategy for the rock carving

As for the other rock carvings, a restoration of the original setting and environment of
the rock as far as possible.

VIII.4. The current display settings and improvement measures

This site is perhaps the most crowded of all with recent construction “amenities.” The
footpath, steps, handrail and cage are all too close to the rock art, the large concrete
block detracts from the immediate setting of the carving, the concrete viewing plat-
form covers the archaeologically important natural platform. Regarding the latter, it is
highly ironic that the plaque at Big Wave Bay states:

“It is noteworthy that ledges or platforms exist in front of several of the rock
carvings, places where ritual gatherings could have been accommodated.”

Ironic because these natural rock platforms that undoubtedly played an important part
in the ancient people’s activities at the site are now covered with a modern “random
rubble paving.” Instead of displaying the actual archaeological features, it is left to the
visitor to imagine how the site might have been.

All of the present construction on the site within 10 m of the carving should be re-
moved, including the concrete footpath and steps. The path should be diverted onto
the rocks and around to the very prominent natural ramp leading up to the carving, at
which point it should stop. A handrail at the edge of the rocks would prevent visitors

Natural ramp leading to the (very cluttered) rock art site. Visitors should use this
approach, and all man-made construction should be removed.
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from accidentally falling into the sea. That handrail, a protective metal structure over
the carving, and a small, inconspicuous stand for the plaque should be the only mod-
ern constructions near the carving.

VIIL.5. A comprehensive management plan

Once the site has been re-designed, regular monitoring and maintenance would be
needed. A closed circuit tv camera could be installed with feed to the lifeguard station;
this would give an extra layer of protection and would also serve as a deterrent to any
miscreant.

IX. Wong Chuk Hang, Hong Kong Island

IX.1. The present condition and the potential hazards that will affect the well being of
the rock carving

The wider environment of the site changed with the construction of a large school
building 80 to 100 metres downstream from it in the 1990s. The stream was channeled
into pipes that run under the school, and the large building effectively blocks the small
valley. It is unclear how these changes might have affected the site, but they could
have given rise to increased moisture and/or humidity which in turn could have
brought about a growth of moss that was observed in 2006. Other explanations are
possible, and the factors which may foster growth of the moss should be investigated
by experts. It is significant that from the time of the discovery of this carving in 1983
no such growth of moss was seen until 2006.

As a response to the moss, the rock face was
cleaned and treated with a biocide and water repel-
lant. The use of these chemicals poses a long-term
hazard to the site, as discussed below. The black
mineral stains present on the rock may have deep-
ened in hue since 1983. Colour photographs taken
by the AMO photographer at the time should be
compared with the present. (Mine are not of suffi-
cient quality to make any determination.)

There is also a steep slope directly above the carv-
ings, with ruins of squatter huts and an old chunam
that covers the slope down to the edge of the rock
face. Surface water run-off is thus directed right
onto the rock art and creates the potential for dam-
aging biological growths. The concrete dam re-
cently installed above the rock face is ineffectual,
as illustrated by the drip lines below it, and it may
cause pooling during heavy rain.

1. Chunam covering the slope
2. Concrete dam
3. Drip lines below dam
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1X.2. Review of the present preservation and conservation practice

This site is the best in terms of being preserved as nearly as possible in its natural
state. It was something of a risk to design the visitor access without a physical barrier,
but it has proven to be quite effective. However, this success is due in large measure
to the rather obscure location of the site and the fact that it is seldom visited and not
widely known even to residents of the area nor to students (even teachers!) at the
school just below.

The treatment with chemicals poses a serious long-term risk and should be discontin-
ued. The problem with silane based sealants such as that used for water proofing is
that they may react with the rock leading to discoloration, and more seriously that they
may increase the likelihood of spalling. Tratebas has studied this issue in depth, and
she sent me the following comments:

“It is highly controversial and widely condemned to apply silane to fine

scale heritage resources like rock art. ... Many rock art sites that are on porous
surfaces depend on the porosity of the rock for long term preservation. Rocks
that quickly absorb water are quick to loose the water through evaporation and
outflow. Experiments with silane show porosities reduced to, for example, 20
or 10 % of the natural porosity of the rock. The loss of porosity can vary
greatly depending on how many coats of silane, type of catalyst, and so forth.
Treated rocks retain moisture longer than the natural rock, and the retained
moisture slowly deteriorates and disintegrates the rock. ... Coating the sub-
strate with a water repellant chemical does not prevent growth of microorgan-
isms. Water enters the rock art substrate through higher rocks on the cliff and
would be retained longer in the rock art substrate because of the reduced po-
rosity. This causes gradual spalling of the rock art surface. ...

Experiments have shown that volcanic rocks are darkened by silane applica-
tions. Also, rocks containing dark minerals are darkened by silane.”

The use of biocides also poses risks although these are less well known. Tratebas
commented:

“Biocides are short term solutions that add foreign chemistry to the rock art
surface. Usually they must be reapplied at frequent intervals. The long term
effects of this altered chemistry are unknown because no one has adequately
studied the full effects of any of the commonly used biocides. Some chemicals
can have a damaging effect on the substrate. Much better is to re-establish the
natural equilibrium of the rock art surface that allowed it to be preserved for so
long.”

As the long-term effects from the use of chemicals could be harmful, their use on rock
carvings should be discontinued.

1X.3. A practicable preservation strategy for the rock carving

Action should be directed to improve the environment above the rock face. The slope
should be cleared of the remnants of squatter huts and the chunam. It should then be
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planted with low brush or hedge vegetation to increase slope stability and water ab-
sorption. The ineffectual concrete dam and channel directly above the cliff should be
removed.

An expert in moss ecology should be engaged to determine what conditions are giving
rise to the moss growth. On the site visit in October 2009 a small patch of moss was
noted on the rocks a few metres downstream from the carvings. It is quite likely that
moss will appear again on the rock art face when the biocide wears off, and the causes
of this growth need to be discovered and dealt with.

IX 4. The current display settings and improvement measures

Satisfactory as noted above. The plaque should include more data, along with a draw-
ing of the patterns and outline of the rock. The sign at street level needs to be re-
painted from time to time.

1X.5. A comprehensive management plan

Maintenance of the footpath and regular monitoring of the site.
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Part Two —
Discussion of issues relevant to
most or all rock carvings

The proposed grillwork protective structure

I have suggested that a metal grillwork structure replace the current cages or Perspex
cases at all the rock carving sites except Kau Sai Chau, Lung Ha Wan and Wong
Chuk Hang. These three sites are remote and/or seldom visited and thus can be left
open. The other six are definitely in need of protection from human hands and imple-
ments!

At first I had in mind a grillwork
like that seen in some residences
and parks, with attractive pattern-
ing, or a latticework like that in the
Shek Pik pavilion, since the straight
bars at Big Wave Bay seemed too
dull and jail-like. However, on re-
flection it seemed that any ornamen- |

tation draws attention away from \AL
‘
g

the natural setting which should be
the primary focus. The former cage
at Shek Pik is a good example of a

simple enclosure, but better without =
the stone wall at the base and the
glass on the roof.

The former cage at Shek Pik, .
photo taken in 1980s (?). &
Copyright William Meacham; §
All Rights Reserved.

Basic cage-type structures as depicted in the two (very rough) drawings below would
suffice, allowing for the visitor to take in the setting all around with minimal distrac-
tion. A single 1 x 1 metre window of bullet-proof glass of the type now at Cheung
Chau would provide a good view and photo opportunity without creating a microcli-
mate inside. The entire structure could ride over the natural rock surfaces as does the
cage on each side at Big Wave Bay, being secured only at the four corners, with thus
minimal instrusion on the rock outcrop.



Above — Sketches of how simple metal frames
could provide protection and appreciation of the
original setting of the rock carvings.

Below — The metal frame at Big Wave Bay rides
over the contours of the rock and is only secured at
the corners.
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The metal structure need not be of expensive or high quality metal, as its purpose is to
deter the random miscreant from an impulsive act of graffiti or vandalism. Even high-
grade steel would not stop someone armed with bolt cutters or hacksaw. The top of the
structure could be of wide metal mesh, allowing all natural elements in but keeping
mischievous people out. And there would be very little weight on the vertical bars.

A creative graphic artist or architect can certainly come up with very pleasing designs,
incorporating the priorities stated above.

Restoration of sites

I have also suggested major restorations at Po Toi, Big Wave Bay, Tung Lung and
Cheung Chau, returning the sites to their natural rock topography. This would involve
removal of large expanses of concrete to reveal the underlying rock. It would require a
degree of learning through trial-and-error, as normally removing concrete is quite
rough with no need to preserve any substratum. It is possible that there exist some-
where workers with the know-how to remove concrete selectively and carefully, per-
haps in breaking up concrete around a pipe. But more likely it will be necessary to en-
gage and train a team for this work, and retain the team for all of the restorations.

Several methods could be tried out on concrete quite distant from the more sensitive
and important areas near the rock art face. The upper portions of concrete could be
demolished with ordinary jackhammers. Approaching the original rock, a small drill
that scrapes away a few centimeters of concrete at a time could be used. Alternatively,
getting at the interface of rock and concrete with a hand chisel might achieve a better
separation.

This would be a difficult task, and would surely leave the original rock with scratches
and scars. Not all of the concrete could be removed from the nooks and crannies. But
over time the rock surface would weather, and the remaining concrete would become
less firmly attached and could be removed, bit by bit. The end result would certainly
justify whatever minor damage is done to the rock in the short term. It is the price that
needs to be paid for past mistakes.

Even badly scarred rock would be preferable to the concrete mutilation of the sites
that exists at present!
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From these roadside display stands:

concrete path ends handrail at edge
of rock platform

Above — Po Toi in October 2009

Below— Photo and graphics to indicate how Po Toi would look when returned to
its original state with only the minimum of modern construction.
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The proposed steel walkway

With the concrete viewing platforms removed and the natural rock topography re-
stored, only Tung Lung would require a new viewing stand for visitors. As described
above in section VII.4, the small flat boulder beneath the rock art face and part of the
natural ramp leading up to it would need to be contained within the protective enclo-
sure. Half of the existing concrete footbridge could be retained, to connect with an ele-
vated steel walkway around the enclosure, as indicated on the drawing and doctored
photograph (See illustrations on next page).

This viewing experience would be enhanced by the feeling of being out in the air, over
the water, and face-to-face with Bronze Age art. For special group visits, entry into
the enclosure would allow close inspection of the carving from the low flat boulder in
fron—the very spot where it was executed and admired by the ancient people.

The display would be a marvelous way to appreciate this aspect of Hong Kong’s heri-
tage, and far removed from the “hideous” state of Tung Lung at present.




concrete bridge

\ ) /// jf m cotiotere path

\stee‘[‘ — yd o

-— Walkway/ -

Above— Old and new photos combined to indicate .
how Tung Lung might look after restoration to its lower flat and slopmg
original state, with only a simple protective metal boulders

frame and elevated walkway.

Below — Plan showing how the site could be laid out .t enclosure
after restoration.
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The latex mould-making in 1979

The information disk failed to mention this important event in the recent history of all
he rock carvings except for Wong Chuk Hang and I believe also Joss House Bay.
While highly invasive and damaging at the time to the rock surface, it is probable that
all the chemicals related to that operation have long since been washed away.

The resulting replicas are however useful as an exact record of the micro-relief of each
carving. They should be compared with the three-dimensional laser scanning report-
edly being planned. Furthermore, the detailed photography recommended in this re-
port can also be compared against the replicas to discover any change in the rock.

Index to main issues

Biocide — IX.2

Change in rock since 1975 —I11.1, VIIL.1
Concrete on rock — 1.1, 1.1, VII.1, VIII.1
Consolidant — V1.2

Enclosure microclimate — 1.1, I1.1, III.1, VI.2
Microbiology — V.2, IX.3

Plaque — 1V .4

Rock outcrop hydrology —11.1, VIII.1

Water proofing chemical —11.2, 1X.2
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Conclusions and Follow-up studies

The restrictions imposed on this consultancy were counterproductive. It seemed most
unreasonable not to have the advisers interact with each other. The interplay of vari-
ous specialists can lead to a much deeper understanding of the issues and the pros and
cons of possible solutions. But this interaction can still happen, at least to a degree.
When all the reports have been submitted, they should all be sent to each of the advi-
sors for comment.

During my visits to the sites and discussions with LCSD and AMO staff, it was clear
that certain types of expert advice were needed that no rock art conservator or archae-
ologist would have—namely, that of geologists, civil engineers and microbiologists.
In my report several recommendations were made about the need for such experts to
take the investigation further and find solutions. Probably these experts can be found
locally in the universities, private sector or government.

A local working group should be formed to digest the advisers reports, plus their com-
ments on the others' reports, and to involve specialists as the need was identified. The

working group should consist of government and non-government people. One person
I would suggest is an archaeological conservator (Paul Harrison) who knows the local
conditions, and has worked on local rock in an outdoor situation (the Jewish ceme-

tery).

The working group should endeavor to produce a set of recommendations which
would go to the AAB and LCSD for final consideration. This process should be open
and transparent so that the public knows what is being proposed. Its agenda should be
published and it should be open to other experts to offer ideas as well. In light of the
abnormal and secretive manner in which the consultancy was set up and conducted, it
is important to dispel any appearance that the results of the consultancy study might
be manipulated to favor a certain position.

The Bronze Age rock carvings are one of Hong Kong’s most valuable heritage assets.
Many mistakes have been made in the last 30 years, but one dares to hope that we can
get on the right track now to preserve them for future generations.
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Appendix [ — Measurements

During the nine site visits, hand measurements were made of each carving, and photos
taken with a scale where possible.

Shek Pik:

pavilion W2.8m D 2.5m

whole rock outcrop at level of top rock inside pavilion W8.1m
main square spiral pattern 34 x 56cm

Po Toi:

Rock dyke W 20m approx

Eastern carving across 3 spirals at top W42cm

Fracture at widest W71cm

Eastern carving left side at bottom W77cm

Distance from eastern to western carving 6.6m

Rock face of western carving at middle W191cm

Western carving “emblem” from upper right to lower left Diagonal 67cm

Kau Sai Chau:

Carving at middle W38cm

Carving longest L64cm

Rock face W110cm

From bottom of carving to bottom of rock 165¢cm

Tung Lung:

Upper left to lower right of entire carved area Diagonal 3.2m
Right figure top to bottom 128cm

Left figure top to bottom 189cm

Widest point across entire carved area 250cm

Lung Ha Wan:

Entire rock face W195

Entire rock face top to bottom H195
(NB: bottom is concreted surface)

Joss House Bay:
Inscription area W130cm H111cm

Big Wave Bay:
Widest point of carving W190cm
Top to bottom in middle H82cm
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Wong Chuk Hang:

Baseline measurement of carved areas starting at left edge of far left carving:
0-80, 130-155, 195-205, 250-295

From lowest point of carving to floor 150cm

From bottom of far right figure to floor 160cm

Far right figure top to bottom H55cm

Cheung Chau:

Main carving 90 x 45 cm

Far left carving 50 x 70

Middle carving 70 x 45

From right edge of main to right edge of far left carving 125cm

Appendix IT — Rock Carvings Geology

In seeking to identify the rock types for each carving, I discovered some fairly wide
differences in geological maps and other sources. I have compiled this information in
the attached table (overleaf). It is clear from these that samples will need to be taken at
each site in order to obtain a firm identification of the type of rock.



35

6861 ‘8193YS
R

"9[qBAIISQO AINIONIS MO[J ON
"SSEWPUNOIZ  QUI[[BISAIO0IDIW
e ur Jedsp[oj pue zirenb papou

ySse ulj AJurew ‘papIAIpuN) -100 Jo sisAxoouayd ‘o)joAyy SeAR[ POV | ney) reg ney
2INJONIS MO[J
‘Surpueq MO[J JoUnSIp B SMOYS | st 10unsip smoys yorym Xui
6861 ‘71 199US | 1oy} XLIjBW JUI[[BISAIOOIOIW B Ul | -BW JUI[[BISAIO0I0IW € ul Jeds
on | 10s 1edspoj pue zyenb jo sureid | -p[oj pue zyenb jo sjuowely | 9In)X9) ONIXEIND JUI[[IIX
-XBINJ AJUIeW ‘papIAIpU) | 9siB0D) "IN} ONI[OAYL PIPIOA | 981800 ‘IJni poprom Omued[oA yum gm ride] paprom gun73uny,
‘3urpueq Mo[j ‘3urpueq Mo[J
OWIOS SMOUS Jey) SSeWpunoid | SWOS SMOYS ey} SSBWpPUNOI
e ur Jedspjoy pue zyenb jo |®e ur Jtedspoy pue zuenb
S RUS,, S661 €1 199YS | s1sA1oouayd [[ews Suimoys ‘pny | Jo sisArousyd [fews Juimoys SY001
JJm pue AR AM[OAYY | [BISAIO  USB-OSIBOD  PAIOYIBIA\ | S[00I  OIUBJ[OA  PAIOYIBIA\ [ Orueojoa pajenuaidyjipun Nid JYS
» B
AJA.INS [BII30]095) ¢ NIy JO UOISIAII [[9MI§ z ng)H N.L I SUdYdI)S pue WY IS

600C 1290100 Weydea\ Wel[[IA\ £q pajidwoo ereq

SIS SUIAIR)) YO0 JO A30[099)




36

L861 ‘ST 199YS

(&) 10N
Jo saroej Teudiely zjenb jo
sisA1oouayd maj € pue 911301q
I[-9[pPAdU  [[EWIS juBpUNqE
M ssewrpunoid oprnioyds
& Jo pasodwod djruei3 paureid
-oury AIA — ¢ ON 9rdweg

'({) T "ON S 3001
owies 9y} JO so10B) [BUISIBIN
‘zyrenb pue sedspoy jo sojed
-0133e unerpes jo dn opew
sormonnys  oninidyds  Auewr
smoys ueId oy jey) 1dooxd
[ 'ON Se aweg — 7 "oN 9jdwreg

*910p1da pue ot
ANOLIdS 0} pade Aped st
Tedsproq -210 uoar pue 9jopido
QOO 0} PR  A[o3Ie|
uodq Ssey dmolq Ayl oM
-ueI3 9)1j01q pAuIRIZ-wWNIPI

() T "ON Jo saroej [eur3
-Ie]\ “ziyrenb jo sysAroouoyd
MIJ B pue 91101q oNI]
-Q[poau [[eWS JuBpUNE YIIM
ssewpunoid oninIdyds

Jo pasodwod d1s19f poureisd
-ouly AI9A — ¢ "ON 9[dureg

(&) 1 ONse
3001 duwIes JY) JO So1oe) [euld
-Ie]N  ‘zyenb pue tedspioy
Jo s91e32133e 3unerper jo dn
opew saimonys onInIoyds
Auewr smoys 11 jey 3dooxa |
"ON St oweg — 7 "oN o[dweg

"9jop1do pue eoTW )IOLIAS
0} paidye Apred st aeds
-P[od "UOIIOB [BULIAYI-OIPAY
y3noay} 210 uoar pue djoprda
QIUIOYD 0} paIde A[o3ie|
uddq Ssey 9morq ‘poureid
wnipdN  ouueId  9noiq

sy
-0u9X JISkq juepuUNqe
sureyuoo ‘ojLIoIpoueid

jeseq | onuAydiod — [ ‘oN ojdweg | onuAydiod — 1 ‘oN ordwesg -o1o1w dnuAydiod 101, 0d
Jeyd 3unay),, S661 ‘v1 19YS ‘redsp1oy Jo sisArooudyd moy ney)
ajoAya ouAydredsproq € M 9yueld paureld ourg K1kydiod redsproq Sunay)




37

‘00061 are yolym  neys
3unay),, pue N1 JOUS,, 10J 3dooxd 0000Z:1 [t ‘AoAIng [80130[0r) 3uoy SuoH 2y} Aq paonpoid sdew [8o130[093 Y} UO UIAIS Sk sadA) ooy ¢
‘A3o1ounurd) (8((7) 11 10W FUISN ‘AIAINS [BII30[09r) SUOY SUOH Y} JO [[dMIS POY I AQ SUONIBIYIIUAPL S NIY) (] JO SUOISIAY ¢

"paurwex? pue uaye) sojdwes 3001 uo paseq ¢ d ‘A12100§ jpo130j0ovY.1Y SU0Y SUOL] Y} JO

[puinopr A 3o (9861) TX dwnjoa ut paysiqnd ‘Suoy] Suoy Jo Ansioarun) ‘Ayderdoan) yo 1do(q ayp ur 3181301033 ‘n1y) "N' L I Aq SUoneoynuapy g
"IQULIJ JUQWILLIOAOD) SUOY SUOH ‘L6 ‘Suaydals v g pue Ud[[V ‘IN'd £q ‘Suoy 3uop Jo doa.ng [po130]02L) ayj UO J10day WOI] |

18 MO[J SLIGOp pajIosun)

z)enb YO ‘eae] proy

-S4LON
6861 T1 199YS
9Ayoen o)I[[oWEpe JNLI
zyrenb yum Arepunoq -Aydiod pue 9jruozuow uon

-drrosur Sung

9861 ‘11 199US SEAB[ QWOS Suey
Jmommayseoury [ - e )M YOOI O1SB[O0IAJ YD Suop
6861 TI 129YS
BAB[ JJI[OAYI pue 18P SN} pOp[oM JWOS
-Ayoen Aqurew ‘poprarpun (| e ‘BAR[ PIOB popueq A[UIB]Al | UBA\ BH Sun|
L861 “S1199YS
A1y
-Jn) pue B19S2Iq-}JN) ‘S SBAB[ QWOS
yseoseodoyyseourg (- —eee )M 001 d1se[o0IAd | Aeg aaep Sig




	Preservation of Nine Rock Carvings in Hong Kong

	A Consultancy Study of Ancient Rock Carvings

	William Meacham

	Jan. 10, 2010

	Introductory Remarks

	I. Shek Pik, Lantau

	II. Po Toi Island

	III. Tung Wan, Cheung Chau

	IV.  Kau Sai Chau, Sai Kung

	V. Joss House Bay, Sai Kung

	VI. Lung Ha Wan, Sai Kung

	VII. Tung Lung Island

	VIII. Big Wave Bay

	IX. Wong Chuk Hang, Hong Kong Island

	The proposed grillwork protective structure

	Restoration of sites

	The proposed steel walkway

	The latex mould-making in 1979 

	Index to main issues

	Conclusions and Follow-up studies

	Appendix I – Measurements



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



