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Order of presentation X#f

(1) What are they?

(2) Where are they found?
(3) Why are they important?
(4) Are there different types?

(5) How are they formed?
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Definition &

Tafoni (singular: tafone)
Corsican word meaning ‘windows’

Cave-like features of variable size (up to 2 m In
diameter) occurring in groups on inclined or vertical
rock surfaces. They are a product of weathering
and/or erosion found in all climate types, most
abundant in coastal areas above present day sea
level and semi-arid and arid deserts.

The weathering type is also known as alveolar or
honeycomb.

Their origin Is controversial.
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Where are they found ?
FEAE A EIEM?

Polar region — Antarctica

Temperature regions — Normandy, Brittany,
Corsica, New Zealand

Arid regions — Atacama Desert, Australia, Africa,
New Mexico, central Asia

Mountainous regions — Alps, Vosge

Tropical humid regions — Hong Kong, Aruba, West
Indies

Other — Mars BRI N ik A Ih 8
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Why are they important in geomorphology?
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Appearance interesting and/or spectacular (names
given to rock based on human imagination)

Occurs in arange of rock types including granite,

porphyry, various lavas, sandstone, eolianite, gneiss
and schist

Possible coastal indicator
Possible arid or semi-arid indicator

Origin controversial but may involve salt weathering,
wind erosion and/or frost shattering
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Tafoni types IEAR | K (www.tafoni.com )

(1) Sidewall or lateral tafoni (Tschang 1974)

(2) Basal tafoni —
base of outcrops and boulders

(3) Nested tafoni —
Cavities that occur inside one another

(4) Honeycomb (cell-like)
(5) Iconic or ‘ruined’ tafoni (Tschang 1974)

(6) Relic tafoni —no longer actively enlarging

R IR 00K A8

Assoc vation, Hnng Knng




How are they formed? Ef12E#HE IR

- Wind erosion
- Salt weathering

- Biological weathering by organisms e.g.
shalls

- Frost shattering
- Relic features

- Combination of the above
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Origin of Tafoni iIn Hong Kong
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Are they forming now?

- Probably not for the majority unless
salt weathering from sea spray is
Important

Are they relic features?

Probably yes during glacial periods
when conditions were colder, drier and
windier
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Satellite photo of Hong Kong and the Pearl River Estuary
EEBERIKIOFHEZE (band 5)
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Tafoni are usually found within 100 m above present sea level in southern Hong Kong



Present sea-level datums
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Wind erosion during typhoons?

= B\ HA M 8 Rl g ?

Arguments against this —

(1) Frequency and magnitude of typhoons are
both too short

(2) Each typhoon may be drastically different
e.g. track and landfall location

(3) Typhoons are usually associated with heavy
rainfall
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Supporting evidence from climate and sea-
level changes in Hong Kong

Based on 2 types of deposits present on the seafloor of
Hong Kong -

(1) Marine deposits

Formed during ‘warm’ interglacial periods with ‘high’ sea
levels with elevations similar to the present day.

(2) Terrestrial deposits

Formed during ‘cold’ glacial periods with ‘low’ sea levels
about 120 m below the present day. Land bridges

existed e.g. between Asia and north America and between
the Kowloon Peninsula and Hong Kong Island.
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Evidence from sea -floor drilling
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Difference between marine & terrestrial deposits

B EEFNRE LSS 25

Feature Marine deposits Terrestrial deposits

Fossils Marine fossils may be  Terrestrial fossils may be
present e.g. corals, present e.g. plant remains,
clams, snails, etc. pollen, etc.

Colour Usually darker Usually paler

Grain size Usually finer Usually coarser

Compaction  Usually softer Usually firmer

Water content Usually higher Usually lower

Iron content  Usually lower Usually higher
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Drillhole in the West Lamma Channel
for the Western Harbour Development Study
T 78 18 22 /30K 4 78 B A48 58 Fe B 20 Bl 32 RO s A
e - AR o 7>

~

~ Legend |Depthinm| . : Description

0.00 Sea level

Seabed

Very soft, grey clayey silt with shell fragments
and subangular gravel in the top metre

Soft to firm, grey clayey silt with occasional y,
shell fragments and large bivalves at the base

Yellow, brown and grey subrounded sand and"gravel

Firm; mottled, grey, yellow and brown clayey siit
to -51.20 m; dark grey, clayey silt with a little sand
and gravel below -31.20 m

. Samples at about 0.5 m

v Mottled, white and grey silty sand
~_Vith gravel below -36.85 m

Intervals in Borehole WB7 | s
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Soft to firm; mottled, grey, yellow and brown
clayey silt to -46.13 m ; dark grey and

-51.20

" Firm, mottled, grey, yellow and brown
-53.20

layey silt becoming more grey at the base
Sl ng grey
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Firm to stiff, locally mottled, white,pink and
grey clay to sand with occasional gravels

es‘d‘u%l Completely decomposed rock (? granite)
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Offshore geological model of Hong Kong
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Unit Age Estimated age (ka) Maximum
thickness (m)

M1 Postglacial <8.2 21.5
T1 Last glacial 8.2-70 6.5
M2 Last interglacial 90 - 140 15.7
T2 2"d |ast glacial 150 — 180 9.5
M3 2"d |ast interglacial 190 — 240 12
T3 3'd last glacial 250 — 300 7.3
M4 3'd last interglacial 310 - 340 14.1
T4 4t |ast glacial 350 — 370 6
M5 4 ast interglacial 380 — 420 3.5
T5 5t last glacial > 440 7
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(1)
(2)

©)
(4)

Age determination £ {%;8IE

Order of marine and terrestrial deposits

Dating of suitable samples

Methods used -

Radiocarbon (reliable when younger than 8.2 ka)
Uranium-series (up to 500 ka)

Luminescence (up to 1000 ka)

Cosmogenic nuclides (up to 5000 ka)

Other methods e.g. fossil evidence, engineering
properties

Correlation with other parts of the world e.qg. ice
cores, loess succession, deep sea cores
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Evidence from loess deposits in China

L stages -

S stages -

P& T iE{EEE

Periods of loess deposition
Glacial periods under colder, drier
and windier conditions

Periods of palaeosol formation
Interglacial periods under warmer
and more humid conditions

ﬁ’élﬂ%ﬂrﬁiﬁ\ﬂvms

, Hong Kor




Evidence from ice cores In Antarctica
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Antarctic ice core records: Vostok and EPICA CO,, CH, and oD
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Vostok (black) and Dome C (blue) data 5
270 | ]
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EPICA Dome C data 1

Vostok (black) and Dome C (blue) data

MY

200 400 600
Age / kyr BP
EPICA data are plotted on EDC2, Vostok data on GT4 timescale

Petit et al., 1999 (Vostok), Siegenthaler et al., 2005 (Dome C - CO,), PA ES
Spahni et al., 2005 (Dome C - CH,), EPICA community members, 2004 (6D)
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Present day conditions RS
(interglacial periods Hi7KEA)

Flooding of the Tin Shui Wai area
during Typhoon Brenda in May 1989

Mean temperature — 24°C
Temperature range — 16 to 29°C
Sea level —within 3 m from present
Frost —uncommon

Rainfall — ca. 2225 mm/annum

Wind — southwest monsoon in
summer and northeast
monsoon in winter
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Conditions during ice ages #K3al B AR 35
(glacial periods 7k#A)

Favoured by sparse vegetation cover

Mean temperature — 15°C
Temperature range — 8to 21°C

Sea level —ca. 120 m below
present

Frost — common on high
ground during winter

Rainfall — drier than present

Wind — stronger during winter
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Coastal erosion features
How long does it takes to form such features?
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Erosional coastal features B EIE%
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Depositional coastal features
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| Tombolo in west Ping Chau

Age at least last interglacial Modern
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Pleistocene inheritance concept

ST A S

Formed during glacial periods in the Pleistocene
under colder, drier and windy conditions in
comparison to the present day

In order words tafoni are probably formed by

Pleistocene inheritance
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Main conclusions on present day

coastal features RS EREIRFNWEELER

(1) Because of the resistant nature of the Hong
Kong rocks, many coastal features are relic in
their origin.

(2) The present day coastline is polycyclic.
Repeated ‘high’ sea levels during the past
500,000 years have played arole in shaping the
present day coastline.

©) Erosional features formed during the last
Interglacial period 130,000 years ago can be
found a few metres above the present.




Conclusions on tafoni iIn Hong Kong
AR AN

(1) They are environmental indicators of glacial
periods in the past.

(2) They are formed by Pleistocene inheritance I.e.
they are relic geomorphological features with a
polycyclic origin.

©) Identification of in situ tafoni below present sea
level is needed to confirm (1) and (2).
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Stamp Rock Tung Wan Tsai
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Examples of side tafoni
Courtesy of Anna Li

/) 'acHK
GRIRAGOKAMSE

Association for Geoconservation, ||nn; l\ung



