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Geological Landscapes of Hong Kong 2751 & =5

This book was published to commemorate the 20th anniversary of the opening the Geotechnical Engineering Office of the Civil Engineering
Department. It contains photographs of the wide variety of geological landscapes to be found in Hong Kong and describes, in simple terms with

accompanying sketches, how they were formed.
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Further information on the geology of Hong Kong can be found on the Civil Engineering Department webpage
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Geology of Hong Kong Z75 &

The present day landscape of Hong Kong has been controlled mainly by the nature of the underlying rocks, with each rock type displaying characteristic
weathering features and landforms. Locally, other distinctive landscapes result from the deposition of sediment in river valleys, coastal erosion and

landslides.

There are three main types of rock in Hong Kong: volcanic rock that erupted as ash and lava flows from now extinct volcanoes, granite that formed
deep beneath the earth’s surface from molten rock; and sedimentary rock that originally accumulated in ancient seas, lakes and river deltas. These
rocks were formed between 400 and 50 million years ago and have been uplifted during earth movements to their present position. The distribution
of the three rock types is shown on the geological map of Hong Kong.
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Satellite image of Hong Kong Z-75# 2 &5

The satellite image of Hong Kong displays both man-made and natural features. Buildings and roads are generally grey, whereas the recent
reclamations are brilliant white. In the northeast New Territories, the mottled greenish-grey areas consist mainly of cultivated, flat land underlain
by recent sediments. The straight valleys and inlets that cut across Hong Kong follow major faults, along which rocks have been displaced during
earth movements. The most prominent fault can be traced southwest from Tolo Channel, through Sha Tin to the west of Kowloon; other fault
directions can be seen on Lantau Island.
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Satellite image of Hong Kong
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Rock landforms &£ 445

In Hong Kong, the hard volcanic rocks generally form the higher ground with angular ridges and sharp peaks, in contrast to the more easily
weathered granites that make up the lower lying areas. However, a few of the granites are resistant to weathering and are upstanding.
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Volcanic rocks of western Hong Kong Island overshadow
the weathered granites that underlie Victoria Harbour
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& M— T Low-lying area of Kowloon, composed of weathered granite,
Lion Rock composed of resistant granite, north of Kowloon is flanked to the north by a ridge of volcanic rock and a
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Volcanic rocks K[/ 5

Between 165 and 140 million years ago there were several active volcanoes in Hong Kong. One of the largest volcanoes was on Lantau Island and,
at times, Hong Kong was covered by thick layers of hot ash. Some of the volcanic rocks contain fragments of pumice (frothy glass) ejected from the

volcanoes.
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Close-up of a volcanic rock on Ap Lei Chau, with elongate fragments
of greenish grey pumice
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Boulders of volcanic rock below Lantau Peak, southern Lantau Island
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Volcanic rocks form the craggy tops to most of the mountains in the New Territories. Commonly, the volcanic rocks are cut by numerous vertical joints

(planar splits). Close to the centres of the extinct volcanoes the ash contains angular blocks ejected from the volcanic vents.
S
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Angular blocks in a volcanic rock near Shek Lung Kung,

Tsuen Wan
B OREHHIITK L I EE RIS
- = . Sketch of the angular blocks near Shek
Lung Kung
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Layers of volcanic rock cut by numerous vertical joints, Sharp Peak, eastern New Territories
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Commonly, the volcanic rocks consist of distinct layers that vary in thickness from a few millimetres to many metres. The thickest layers can be
traced over long distances, and several now form prominent cliffs. Each layer was probably deposited during separate volcanic eruptions.
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Thin layers of ash make up this volcanic rock at
Ngong Ping, Lantau Island
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Sketch of horizontal volcanic rock layers (shaded) at
Ngong Ping, showing a section through the hill
FEPEK P28 ([Eilits) 8l LTS
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Thick layers of volcanic rock at Ngong Ping, Lantau Island
AW 153G 2 KL
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The thickest volcanic rock layers occur along the coast and off-shore islands of eastern Hong Kong. During cooling, the volcanic ash layers developed
spectacular columnar joints. The columns are commonly six-sided and formed in a similar way to the cracks seen in dry mud.
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Close-up of the six-sided columns on the Nine
Pin Islands

EWEEE, | A ETRE R T Sketch of the form of the columnar joints
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Columnar joints in volcanic rocks on the Nine Pin Islands
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Granites 5[5+

The granite bodies of Hong Kong were originally deep reservoirs of molten rock that were the source for the volcanic eruptions. As the volcanic
activity diminished the molten rock slowly hardened beneath the earth’s surface to form a mass of interlocking crystals of different minerals.
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Close-up of medium-grained pink granite at Ngai Tau, Lamma Island,
intruded by a fine-grained, light grey rock
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Low granite cliffs on the Fan Lau peninsula, Lantau Island, the hills in the background are made of volcanic rock
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Several sets of joints were developed in the granites as they cooled. In places, the planar joint faces are revealed where blocks of granite have fallen away.
However, where the granites have been exposed to the action of waves and rain the joint faces and sharp corners become rounded.
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Vertical and horizontal joints in granite on

Po Toi Island o . - e
. e ey ne Rounded joint blocks in a granite outcrop near Lo Kei Wan,
G LI e E KT EEE J & P

Lantau Island
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Several joint sets and some joint faces exposed in low granite cliffs on Lo Chau, Po Toi Islands
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Many inland exposures of granite appear broken and weathered, although fresh rock occurs at depth. Upstanding, angular crags, called tors, form
the hill tops and these are surrounded by an apron of loose blocks that have rolled down the slope.
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Weathered blocks of granite on a hill top near Lo Fu Tau,

Lantau Island o @<>
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Section through the hill at Lo Fu Tau showing the
core of jointed granite
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A pile of loose boulders at the base of a low hill capped with granite tors on Tai A Chau, Soko Islands
F BB £ AL BT LTI 1 E R
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Dykes /1%

Dykes are formed when molten rock is forced into joints and cracks in solid rock and hardens quickly. There are many types of dyke in Hong Kong
and they vary in width from a few centimetres to over a hundred metres, and some can be traced for several kilometres.
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Dark coloured, fine-grained dyke in granite at
Tung O Wan, Lamma Island

T Y LB L L T £ A e Sketch of the dykes (shaded) and joints at Tai Kok Tau
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Series of dark coloured dykes intruded along two joint sets at Tai Kok Tau, Po Toi Island
T 7 B A IR TR FTEE (R A A E14555
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The margins of the dykes can vary from straight to highly indented and irregular, due mainly to the molten rock finding the easiest pathway when it was
intruded. The slight bending of columns in volcanic rocks can produce zones of weakness that were opened and filled by molten rock.
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Crystal-rich dyke with irregular and straight )") // (3) /

margins near Discovery Bay, Lantau Island i N 7
N e M N
AU [ ZEH T — 1R = S5+ AR
BB R0 Sketch of the dyke (shaded) at High Island Reservoir
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Irregularly shaped dyke in columnar-jointed volcanic rocks at High Island Reservoir, eastern New Territories
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Sedimentary rocks JJ[fE £

The exposed sedimentary rocks of Hong Kong consist of rock fragments that were eroded from ancient mountains and deposited together with animal and
plant remains on the sea floor, over lake beds or in river deltas. The sediment layers were originally horizontal but have been subsequently tilted.
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Cliff face at Ping Fung Shan composed of layers of sandstone

that lie parallel to the ridge to
P getop Sketch showing the rock structure of Ping Fung Shan.

PRI R E R I 2 B R THI R Layers of hard sandstone (darkly shaded) form the cliffs
above softer volcanic rocks (lightly shaded)
SRR T T - SR (I

#) JPIRHEE » BETEEAIX IS (BB

26



Tilted sedimentary rock layers on Ping Fung Shan, Pat Sing Leng range, eastern New Territories
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The oldest rocks in Hong Kong were deposited as gravel, sand and mud in a large river delta, nearly 400 million years ago. These sediments are now
conglomerate, sandstone and mudstone, that in places have been tilted to the vertical. Some of these rocks contain shell, plant and fish fossils.
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Close-up of vertical sandstone and conglomerate m

layers on Harbour Island, Tolo Channel

TR T 1 4 FE B T LT i fe o T Sketch of sandstone (lightly shaded) and mudstone (darkly
shaded) layers at Bluff Head
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i

Sea cliffs at Bluff Head, Tolo Channel, formed of tilted, vertical layers of light grey sandstone and red mudstone
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About 145 million years ago, several shallow lakes formed in ancient valleys. These were slowly filled with layers of sand, mud and ash, that in places were
disturbed by earth movements. These rocks contain plant fossils derived from the vegetation that fringed the lakes.
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Close-up of thin layers of light and dark coloured
mudstone and sandstone at Lai Chi Chong
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Sketch of the folded sedimentary rock layers at
Lai Chi Chong
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Folded layers of sandstone, mudstone and volcanic ash on the rocky shore at Lai Chi Chong, Tolo Channel
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Around 140 million years ago, following a period of major volcanic activity, Hong Kong was covered by a large flood plain. The climate was
extremely dry, but occasional flash floods brought down boulders and gravel from the surrounding mountains. The desert conditions made most of
the rocks red.
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Red conglomerate from Port Island composed of boulders,
cobbles and gravel of volcanic rock, mudstone, sandstone and

quartz

TR B HIBE A R L~ JEE ~ 1R Sketch of the cliffs at Port Island, showing the main

Var:% =54 sandstone (lightly shaded) and mudstone (darkly shaded)
layers
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Tilted, layers of red sandstone, mudstone and conglomerate in the cliffs of Port Island
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The youngest rocks in Hong Kong were deposited in a shallow lake in the east of Mirs Bay around 50 million years ago. Silt and mud was carried into the
lake by rivers that drained the surrounding hills. The rocks contain many fossils including insect and plant remains.
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Close-up of rock layers on Ping Chau; each layer was deposited in

a single year
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Finely layered siltstone and mudstone on Ping Chau

PINT NG L FIDE £

35



. LLr >
Veins /4R
Many rocks of Hong Kong are cut by white veins of quartz and calcite. They were formed by the filling of cracks by minerals that crystallised out from
water passing through the rock. The form of the veins is dependent on the earth forces at the time of original cracking of the rock.
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Sketch of the curved veins
at Fung Wong Wat
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Curved quartz veins in sandstone at
Fung Wong Wat, Tolo Channel
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Irregular quartz veins on Lamma Island
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Network of calcite veins in red sandstone on Port
Island
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Weathering @£ F/H

Rocks exposed to the atmosphere weather and the rock surfaces become discoloured and pitted, with some minerals in the rock being altered to white clay.
In Hong Kong most of the granites weather more readily than the volcanic rocks, thus they are more susceptible to erosion by wind and water.
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Steep gullies in weathered granite, near Castle Peak
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Deeply weathered granite hills in the Castle Peak area, western New Territories
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Many rock outcrops display forms that are the result of weathering and erosion of the softer material. Weathering can extend many metres below the
ground along joints leaving only irregularly shaped blocks of fresh rock. The action of the weather on the rocks above ground forms rock sculptures.
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Cores of fresh rock in jointed weathered volcanic rock at
Kau Sai Chau, eastern New Territories
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Delicate rock sculptures in granite at
To Kwa Wan, Kowloon
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Pitted surfaces on granite boulders at
Chung Hom Kok, Hong Kong Island
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The vivid colours seen on many rock surfaces are commonly caused by weathering; exposure to air and water oxidises the iron minerals in the rock to give

red and brown stains. The most intense staining occurs along or close to joint surfaces.
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Red iron stains on sandstone at Tai O, Lantau Island

Al [ AT FHIRL 7R A BT
Brown weathering crust partially covering white
sandstone on Ma Shi Chau, Tolo Harbour
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Dark and light grey mudstone layers cut by iron-stained joints on Tai Tsan Chau, eastern New Territories
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Coastal features JZ/=FF 1l

Erosion of the coast by wave action has produced cliffs, caves, arches and sea stacks. These features are controlled by the rock type and the structures
within the rocks; for example columnar-jointed volcanic rocks form high cliffs with caves whereas granite cliffs are generally lower and less steep.
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Two low granite islands connected by a sandy beach, Cheung Chau
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High cliffs and caves in columnar-jointed volcanic rocks on Fu Tau Fan Chau, eastern New Territories
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Sea arches JZafiFHt

Sea arches are formed where soft rock is washed out by wave action from two sides of a headland or rock promontory. At first, waves cut notches at the
base of cliffs, these develop into caves and finally, if the headland is narrow enough, a natural arch is created.
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Sea arches on Fu Tau Fan Chau, eastern New Territories
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Natural sea arch at Tai O, Lantau Island
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Low sea arch and wave-cut notch in sedimentary rock on Ap Chau, eastern New Territories
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Wave-cut platforms JREIF 5

Wave-cut platforms are found around many of the islands along the east coast of Hong Kong. Continual erosion at the base of sea cliffs causes them to
collapse, and with time the cliffs recede to leave a rock platform that extends offshore for some distance.
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Bird’s eye view of the wave-cut platform on Tsing Chau,
northeastern New Territories
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Small island of Chap Mo Chau surrounded by a wave-cut platform, northeastern New Territories
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Sea stacks JZalrE

The collapse of sea arches leads to the formation of isolated columns of rock called sea stacks. They usually occur at the ends of rocky headlands, and with
time the stacks are eroded by wave action to leave a chain of small islands.
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Series of eroded sea stacks on Port Island
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Remnants of old sea stacks at Kang Lau Shek, Ping Chau
TN FE 778 B 1Bt
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Recent sediments B CE

Over the last several million years the rocks of Hong Kong have been uplifted, and then worn down and shaped to form the present-day landscape. The
sediment eroded from the upland areas has been, and continues to be, deposited along river courses, in estuaries and close to the coastline.
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Rounded boulders of granite on a storm beach at
Tung O Wan, Lamma Island
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Narrow river plain and stretch of beach on Double Island, northeastern New Territories
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In the northwest New Territories, river flood plains and estuaries cover a large area around Yuen Long. Deposits of sand, silt and mud, commonly up to 20
metres thick, have been laid down in old river courses and estuaries, and close to former shorelines.
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Meandering stream on the Yuen Long plain
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Yuen Long built on a wide, fertile river flood plain and reclaimed mudflats
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Landslides 7/35%

The mountains of Hong Kong have been sculptured by landslides over many thousands of years; each major rainstorm triggering many landslides.
Although most of these natural landslides are very small and debris only travels for a short distance, a few large landslides reach the valley floor.
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Major landslide below Castle Peak, western New Territories
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Small landslides on the southern flank of Lantau Peak, Lantau Island
Aty 122 B L e R R
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Man has disturbed the natural form of the land with the construction of roads and buildings, and as a result landslides can sometimes occur. During this
century Hong Kong has experienced several major landslides in the urban areas, but fortunately in recent years very few have been fatal.
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Shum Wan Road landslide, Aberdeen, Hong Kong Island on 13th August, 1995
1995 48 f7 13 H &L a5 BB (FH T H F %
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Po Shan Road landslide, Mid-levels, Hong Kong Island on 18th July, 1972

1972 7 18 H LR 11 TE -



Future landscape KK =H]

The modern landscape is in a continual state of change, due mainly to the activity of man. Reclamations add to the land areas and change the shape of the
coastline, whereas quarries dramatically alter the form of the land.
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Large reclamation platform in west Kowloon
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Granite quarry at Sok Kwu Wan, Lamma Island
Y B BT AR
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