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MARBLE AND SUB-SURFACE KARST AT YUEN LONG, NEW TERRITORIES

K.L. Siu and K.M. Wong
Freeman Fox (Far East) Limited

Introduction

A concealed marble formation and sub-surface karst features were found in 1980 and 1981
during site investigations carried out for two building sites at Yuen Long, New Territories. The marble was
found to be underlain by metamorphosed siltstone and/or mudstone and to have contact with quartz
porphyry. It was water bearing and large quantities of water could be abstracted through deep wells.

Marble is not an unknown type of rock in Hong Kong and samples have been collected from
time to time in the past. However, it was not until the late 1970’s, as the result of extensive development,
that large concealed marble formation were discovered in the areas of Yuen Long and Castle Peak. The
discovery is of importance to geologists in the under-standing of the stratigraphy of Hong Kong and its
relationship with that of China. However, as vet only few and brief details of marble in Hong Kong have
been published (refs. 1 and 2).

This paper describes the structural condition, occurrence and distribution of the marble and
karst features found in the two sites.

Sites and Site Investigation

The sites are located on the Yuen Long alluvial plain as shown in Fig. 1. For site investi-
gation purposes, boreholes were drilled at the positions shown on Fig. 3. Undisturbed soil samples of
100 mm diameter were recovered at 1.5 m intervals and continuous rock cores of 54 mm diameter were
obtained by diamond drilling. Standpipes and piezometers were installed in completed boreholes, at
various depths, for ground water monitoring. A typical ground profile is shown on Fig. 3 and the
composite borehole section of the site area is included in Table 1.

Geological Background

Based on the available information (refs. 4, 5), there are Upper Palaeozoic water-bearing
carbonate rocks, with clastic rocks interbedded, in the area northeast of Shenzhen (Fig. 2). The Upper
Palaeozoic rocks are enclosed by Jurassic formations and there are intrusive rocks of Mesozoic age. Based
on comparison of the type of rock and the age of formation, it is possible that the Upper Palaeozoic rock
formation to the northeast of Shenzhen is related to the rock formation on the Hong Kong side. If this is
the case, the marble in Yuen Long may have been formed in a period older than the Lower Jurassic, making
it one of the oldest rocks in Hong Kong.

Geotectonically, the area of Yuen Long is part of the South China Massif of the Yenshanian
orgenic belt in the eastern part of the Neocathaysian Tectonic System. It is probable that tectonic move-
ment associated with the Yenshanian orogeny was responsible for the underlying controlling structures of
the Yuen Long alluvial plain and adjoining areas in Castle Peak and Shenzhen. It is also probable that
the major NE-trending fault found in Shenzhen (Fig. 2) extends to the Hong Kong side. Whilst there is no
direct evidence of faulting revealed in the site investigation, the presence of the quartz porphyry and the
abrupt change of bedrock level suggests that a fault of NE trend may cut across the site.

The marble recovered from boreholes at Yuen Long displays colour banding, sometimes as
regular alternations of grey and white but commonly irregular and streaky. It is well jointed. Two sets of
joints are developed, one parallel to and another crossing the banding. The joint planes are generally iron
stained and some are infilled with clayey materials. Irregular fissues infilled with calcareous materials were
noted in the massive marble rock.
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Plate 1 Micrograph of marble, massive, medium grained
and tends to be evenly granular texture with
veined shades (Polarised light) x 14

Plate 2 Micrograph of quartz porphyry, quartz crystal
fragments setting in fine grained, aphanitic groundmass
(polarized light) x 1.5



Subsurface Karst Features

Cavities were encountered during drilling and observed in the marble rock cores (plate 3 and
4). Maximum vertical size of the individual cavities varied from 0.2 to 3 m. Locations of some cavities
are shown in Fig. 3. All cavities were found to be partly infilled with clayey material.

The lithology, structural and groundwater conditions may be the main factors responsible
for the development of the cavities, which are located mostly in the vicinity of the faulting zone and quartz
porphyry. The faulting and the quartz porphyry intrusion may have caused the fissures and joints to
develop in the marble rock and seepage of ground water may then have enlarged the fissures and joints to
form cavities.

While the cavities are small in size, they have already given rise to some strange experiences
for the workers on site. The site investigation labourers have noted that sometimes their drilling rods
or casings suddenly dropped more than 1 m during drilling or sampling. The piling foremen were surprised
when they had to drive some piles several metres deeper than the adjacent piles located just 1 m away.

It is not yet known to what depth the cavities and karst features extend. However, large
amounts of groundwater could be abstracted from the marble formation. As an example, a yield of
11,000 litres/hour was obtained from the bottom 17 m section of one well, 42 m deep, over a 3-day period
in February 1982. The water-bearing capacity of the karstic conduit may be expected to persist to a depth
greater than the 70 m at which the drilling was stopped.

Conclusion

The marble formation at Yuen Long may be related to a similar rock formation in China and
if this is the case, it may be one of the oldest rock formations in Hong Kong. Lithology, structure, and
groundwater are responsible for the karstification of the marble. The degree and rate of the karstification
are however relatively small as compared to the surface karstification of other places in the South China re-
gion. The fact that the marble formation is a rich water bearer may suggest that the karstification in the
marble continues to lower depth. However, it is still not known how far the cavern system or karstification
has developed and whether further development is still continuing.

REFERENCES
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Table 1

Composite Borehole Section of the Site

Geological
Age

Formation

Description

Thickness
(m)

Quaternary

Lower Lias
or Older
(Jurassic or Older)

Lok Ma
Chau

INTRUSIVE/FAULT CONTACT

Lower/Middle
Jurassic ?

Brown yellowish pink silty sand with gravels and
occasional boulders
FILL

4 to 5 alternating layers of sand, silt and clay, layers
of sandy material are 0.5 to 4.5 m thick and com-
prise yellowish brown clayey silty sand with gravel.
Layers of clayey material are 0.54 to 8.0 m thick
and comprise reddish yellow and greyish yellow silty
clay and clayey silt

ALLUVIUM

UNCONFORMITY

Yellowish brown clayey silt
COMPLETELY WEATHERED METAMOR-
PHOSED SILTSTONE AND MUDSTONE

Brownish grey fine grained with schistose
structure, some graphitic material contained
FRESH METAMORPHOSED SILTSTONE
and MUDSTONE

Dark brown clayey silt with some marble gravel
COMPLETELY/HIGHLY WEATHERED MARBLE

Light grey and white marble, fine grained in the
vicinity of the quartz porphyry becoming medium
grained (calcite crystal) at distance from the
quartz porphy FRESH MARBLE (plate 1)

34

14-17

1-3

3-15

10

Light yellowish white and white fine sandy silt
COMPLETELY/HIGHLY WEATHERED QUARTZ
PORPHYRY

Light grey, porphyritic, fine grained quartz crystal
fragments, aphanitic groundmass
FRESH QUARTZ PORPHYRY (plate 2)

5-8

10




Plate 3 Karst features in marble
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Plate 4 Close up view of karst features



NOTE ON BURIED KARST AT SHIGANGXU, SHENZHEN

D.R. Workman
University of Hong Kong

The interesting paper by K.L. Siu and K.M. Wong on marble and sub-surface karst at Yuen
Long (this issue) makes reference to the occurrence of carbonate rocks to the northeast of Shenzhen.

Two localities northeast of Shenzhen where carbonate rocks are found were visited by
members of the society in 1983 (see Newsletter, v. 1, no. 5, July 1983). In neither case, apparently, are
there any outcrops of the carbonate rocks, which were seen in drillcore and in open excavation beneath the
alluvial cover of the wide, flat valleys.

The accompanying photographs show the karstic limestone exposed in a quarry at
Shigangxu, which is about 20 km NNE of Shenzhen along the road to Longgang. As noted in the
Newsletter report referred to above, the limestone at Shigangxu is not metamorphosed. It is fossiliferous,
with fusulinids indicating Middle-Upper Carboniferous age, and is partly dolomitic. It has a highly irregular
karstic surface beneath an estimated 2 to 3 metres of alluvium. The accompanying plates show the general
features of this surface, exposed where the alluvium has been removed by hand digging prior to extension
of the quarry. One of the plates shows the quarry itself; there is a large cave in the lower part of the quarry
wall on the right of the picture.

It may be noted that the Yuen Long marble, as described by Siu and Wong, is more like the
rock examined in drillcores at the second of the two localities near Shenzhen where carbonate rocks were
seen. This was near Henggang, some 4 km south of Shigangxu. These cores, inspection of which by our
group did not reveal any evidence of solution cavities, consisted of metamorphosed rocks, dominantly
coarse grained white marble and dolomite with some tremolite, mapped as Lower Carboniferous.

The karstic
surface and
the overlying

alluvium.
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RADIOCARBON DATES OF THE ZHUJIANG DELTA AND THEIR IMPLICATIONS FOR HONG KONG

W.W.S. Yim & P.S. Nau
Department of Geography and Geology, University of Hong Kong

Introduction

This is the second article based on extracts from the book entitled ‘Zhujiang (Pear] River)
Delta’ by Huang et al. (1982). A summary table (Table 1) of 67 radiocarbon dates from the Zhujiang Delta
is presented here together with a brief discussion on their implications for Hong Kong. A map of the
radiocarbon dating localities referred to in Table 1 is shown in Fig. 1. We are responsible for any
inaccuracies in the translation.

General discussion

In our previous article (Yim & Nau 1984), we presented a summary table of tectonic events
and landscape evolutionary stages of the Zhujiang Delta. Huang et al. (1982) attributed the development
stage of the Zhujiang Delta to three sedimentary cycles beginning at 40,000 years BP. If this is the case, the
Delta must be a relatively young geological feature formed during the late Pleistocene and Holocene
periods.

In Hong Kong, Kendall (1975) obtained two dates from the West Dam site excavation of
High Island exceeding the radiocarbon dating limit of 40,000 years BP. Therefore, it appears that at least
part of the lower sea-floor sedimentary sequences at some localities in Hong Kong is older than those dated
in the Zhujiang Delta. According to the radiocarbon dates obtained by Huang et al. (1982), the Delta was
formed in the Late Pleistocene, from 37,000 years BP onwards. The marine transgression of Huang et at.
(1982) dating from 23,170 to 30,440 years BP (see Yim & Nau 1984) would correlate with a last
interglacial age and be equivalent to the lower marine unit of Yim (1984). The marine transgression
identified between 4,445 and 8,050 years BP in the Zhujiang Delta concurs with the Holocene transgression
dates obtained in Hong Kong of 6,520 to 7,920 years BP (Yim 1983). However, no evidence has so far
been found in Hong Kong to support the identification of the marine transgression of Huang et al. (1982)
during 1,260 to 2,350 years BP.

In conclusion, it is clear from the radiocarbon dates and the elevation of the samples that the
Zhujiang Delta region was subjected to episodic uplift and subsidence during the Late Pleistocene and

Holocene periods. It is possible to account for the marine transgression of Huang et at. (1982) during
1,260 to 2,350 years BP by subsidence caused by a regional downrifting event.

CORRECTION

In the report of the lecture by Prof. Liu Zhaoshu (last issue) the date of Prof. Liu’s lecture was given as 26
June 1983. This should have been 26 June 1984.
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PROPOSALS TO INCREASE SUBSCRIPTIONS AND TO REVISE PROVISIONS FOR SUSPENSION ON
NON-PAYMENT OF ANNUAL DUES

1. To balance income and expenditure and maintain the Newsletter in its present form, it will be
necessary to raise subscriptions in 1985. To do this requires an amendment to the By-Laws by
simple majority of votes received in a postal ballot before 20th November 1984, In this Newsletter
there is a ballot paper with details of the proposed increases. It will be noted that the proposal
is for a new annual subscription of $80 for resident and non-resident members alike. Please return
the ballot paper to the Secretary of the Society immediately. Ballot papers received after 20th
November 1984 will not be counted.

7 A second amendment to the By-Laws is proposed on the same ballot paper, to ensure early payment
of annual dues.
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GCO GEOLOGICAL SURVEY PROJECT - TECHNICAL NOTES

The following is an updated list of the series of technical notes prepared by the Gological
Survey Section of the Planning Division of the Geotechnical Control Office.

Technical Note Title

1. Geological Laboratory Requirements

2, Geological Laboratory : Equipment Requirements

3. Field Data Recording (Draft)

4. Geological Laboratory Requirements (IT)

- Sample Submission and preparation procedures

6. Field and Office Equipement Requirements

7. Classification and Nomenclature of Rocks and Superficial Deposits

B, Geological Research, Specialist Investigations and the Acquisition of Post-
Graduate Research Students

22 Provisional Work Programme, Field Area Allocations and Reporting
Requirements

10, Rock and Drillcore Storage Requirements

11. Geological Map Format and Colour Scheme

12. Map Preparation Requirements and Procedures

13, Support Staff Duties

14. Geological Map Symbols

25 Mapping Programme - Bulletin Format

16. Technical File Series

17. Geological Sheet Atlas System

18. Assessment of Mapping Rates and Procedures Based on a Pilot Study of Part
of Sheet 7

19, Alternative Strategies for the Engineering Geological (EG) Contribution to

the Memoirs for the Geological Survey

20. Alternative Contents of the Superficial Geological Map
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2ND CIRCULAR AND REGISTBAT[ON FORM

CONFERENCE ON

GEOLOGICAL ASPECTS OF SITE INVESTIGATION
organised jointly by

THE GEOLOGICAL SOCIETY OF HONG KONG
and
DEPARTMENT OF GEOGRAPHY AND GEOLOGY,
UNIVERSITY OF HONG KONG
Date : 17-19 December, 1984
Venue: University of Hong Kong,

2nd floor,
Knowles Building

Selection of Provisional Papers

A review of photogeological lineaments in Hong Kong. A.D. Burnett & K.W, Lai.

The drilling of long horizontal boreholes for site investigation purposes. I. ‘McFeat‘Smith.

Site investigation for the Junk Bay Road tunnel. C.R. Matson.

Quantitative assessment of the accuracy of an engineering geological mapping system. A.D. Burnett & A. Hansen.
Marble and subsurface karst features at Yuen Long, New Territories. K.L. Siu & K.M. Wong,

Geological investigation for a large site formation and reclamation project in Hong Kong. T.I. Gamon.

Staged engineering geological evaluation for the residential development at Tai Wo Tsuen. J, Costello & K.M. Wong.
Joint systems of the Hong Kong Granite. P.S. Nau.

Preliminary studies on early Liassic - Lower Jurassic fossil assemblages from Sham Chung, New Territories. C.M. Lee.

Forecasting earthquakes : the Chinese example and its implications for Hong Kong landslipping and
offshore oil exploration. B. Denness.

Regional geological evaluation using landsat multi-spectral scanner imagery. A.J. Brimicombe.
Geological considerations in planning site investigations. C. Beggs.

Gully erosion in Hong Kong - factors influencing its development and remedial measures to curb its
influence. A. Hansen & J.M. Nash.

Engineering properties of some Hong Kong rocks in relation to tunnelling practice. P. Whiteside & D. Bracegirdle.
Foraminiferal assemblages in bottom sediments of Hong Kong. Q.Y. Li & W.W.S. Yim.

Towards a simpler classification of Hong Kong granites. P. Strange.

Geologically complex site near Tsuen Wan. B.I, Dubin.

Knowing the rocks and rock structures related to petroleum, mining and construction problems. L.W. LeRoy.
Geological investigations for new town planning, C. Dutton.

Holocene foraminiferal distribution in marine drillholes of Hong Kong. W.W.S. Yim & H.Y. Ho.

Some seismological factors of Hong Kong. C.M. Lee.

A ring and radial structure in rhyolite from Victoria Peak, Hong Kong. -B.P. Ruxton.

The structure of some debris flow in Hong Kong. B.P. Ruxton.

Seismological measurements in Hong Kong. H.T. Poon.

Seismicity in Hong Kong : a structural geological appraisal. C.H. Tan.

Site investigation for roads and tunnels in weathered rock. J. Endicott.

A review of current near-shore and offshore site investigation practice. P. Blacker.

Preliminary assessment of Tai Tam Bay sediments. M.D. Howat & W.W.S. Yim.
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Proposed Programme of Events

Monday 17th December

Morning Session - Registration.
Paper contributions with discussion.

Afternoon Session - Paper contributions with discussion.

Tuesday 18th December

Morning Session - Paper contributions with discussion.
Afternoon Session - Field excursion to various sites of interest currently involved in site
investigation geotechnical works.

Wednesday 19th December

Morning Session . Paper contributions with discussion.
Short film, “*Jade Shields” on underground construction works in
Hong Kong.

Afternoon Session - Paper contributions with discussion.

Evening - Drinks followed by a Conference Dinner for delegates and their

guests at the University of Hong Kong.

Tear off here

Registration Form
Meeting on “Geological Aspects of Site Investigation™
Please complete following:
Name Title Telephone

Address
HKS

Registration $200 (inclusive of coffee, Conference
Buffet Dinner and a set of proceedings)

..........................................

Buffet Dinner $70 per guest (inclusive of beer and
soft drinks) persons

Signature Date Total

Return completed form with crossed cheque payable to “Geological Society of Hong Kong” to Conference
Secretary, Department of Geography and Geology, University of Hong Kong, Pokfulam Road, Hong Kong.
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SOCIETY NEWS

NEW HONORARY MEMBERS

The Society accords a warm welcome to recently elected Honorary Members, Professor Ban
Xiaozeng of Fuzhou and Professor Liu Tungsheng of Beijing.

Prof. Ban Xiaozeng

Professor Ban graduated from Zhongyang (Central) University, Chongging, in 1946. Until
1952 he was with the Geological Survey in Nanjing. In 1952 he joined the 429 Division of the Ministry of
Geology and from 1958 to 1980 was attached to the North Headquarters, North China Geology Bureau.
In 1980 Prof. Ban was appointed to his present position of Chief Engineer and Deputy Chief of Bureau,
Geological Bureau of Fujian. He is Standing Director of the Geological Society of Fujian and 2 member of
the Committee of the Geological Society of China. His geological interests are mainly in ore deposits and
petrology.

Prof. Liu Tungsheng

Professor Liu is a well-known scholar and member of the Institutes of Geology and
Geochemistry, Academia Sinica, Beijing. Professor Liu graduated in 1942. He worked for a number of
years in the Geological Survey of China and, from 1949, the Ministry of Geology, before joining the
Institute of Geology in 1953. His principal fields of interest include Quaternary geology, loess, vertebrate
palaeontology and palaeoclimatology. He is the author of numerous books and papers on these subjects.
He was Editor-in-Chief of “Quaternary Geology and Environment of China’, published in 1982 by the
Quaternary Research Association of China.

RECENT DEPARTURES

The autumn of 1984 sees the departure from Hong Kong of four prominent members of the
society, Richard Harris, Steve Hencher, Peter Randall and John Sekula, all of whom have been very active
in planning, organizing and supporting the activities of the society since its inception. The society will be
much the poorer for their departure; we wish them all the best for the future.
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GENERAL COMMITTEE

Ian Gray (Programme Committee) has been co-opted onto the General Committee to fill the
place vacated by Peter Randall.

TEACHER'S GROUP

A teacher’s group has now been set up. It is open to all members who teach a relevant
subject, whether full-time, part-time or occasionally. Members of the group will in future receive
information about group activities and services direct (not in the Newsletter). Enquiries should be
addressed to the group’s secretary, Mr Keung Hon Ming, 6D Babington Path, 5/F., Hong Kong, or to the
secretary of the society.

News of the first field meeting of the group is given below and will not be circulated
separately. All eligible members of the society are welcome whether already members of the group or not.
Join the trip and join the group on the spot. Note there is no advance booking. Simply meet at the
appointed time and place.

Field Trip to Sham Wat - Tai O, Lantau, Saturday 24 November 1984 (Teachers Group)

Meet on 8.15 ferry from Hong Kong to Mui Wo (Silvermine Bay) or at Ngong Ping bus stand
at Mui Wo on arrival. We shall take the Ngong Ping (Po Lin Monastery) bus, alighting at top of Shum Wat
road. Route of walk will be via Sham Wat road, Sham Wat bay and shoreline to Tai O (about 4 hours).
There are many interesting geological features along the way: well-bedded, folded and faulted sedimentary
rocks, volcanic rocks, weathering features, colluvial and alluvial deposits, etc. For further information
please call Mr P.S. Nau, 5-8592832.

Briefing for Nov. 24 field trip: November 3

Anyone interested is welcome to come along to the Geology
Lab. at H.K.U. (Hui 0i Chow Building) at 10 a.m. on Saturday
November 3, for a briefing on the Nov. 24 field trip, by Mr Nau
and Dr Workman. Rocks from the fieldtrip area and elsewhere
will be on display and there will be a slide show covering

points of interest along the route, also advance handouts
will be awvailable.
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FORTHCOMING PROGRAMME ,
Field Excursion to Ho Chung Saturday 27th October 1984

The purpose of this trip is to visit exposures of pegmatite in the Hong Kong Granite and to
inspect old tungsten mine workings at Ho Chung which include adits and pits. In the area of the mine good
quality RBS exposures can be examined.

The minibus will leave the Y.M.C.A. Hankow Road, adjacent to the Peninsula Hotel at
9:30 am. The transport charge will be $20 per person. Please mail a cheque with the tear-off reply slip
included in this Newsletter. (For safety reasons, children under the age of 16 are not invited).

Return the slip to Ian Gray.

Numbers are limited so book early to avoid disappointment.

Ma On Shan Field Visit Sunday 2nd December 1984

On December 2 the Society will visit the Ma On Shan Iron ore mines. Members wishing to
join this field trip should meet at Chinese University Pier at 9.30 a.m. where the Commercial Ferry will be
used to take them to Wu Kai Sha. From here the members will walk 3.5 km to the mines and following the
visit will return by the same route.

The ore at the mines is magnetite with some hematite and an ore content of about 60%. The
ore formed as a result of granite intrusion into calcareous sediments and sandstone. [t is intermixed with
gangue which contains a number of accessory minerals. These include quartz, garnet, pyroxene, amphibole,
mica, chlorite, epidote, flourite and serpentine.

No booking is required as normal public transport is used.

REPLY SLIP (Field Excursion to Ho Chung) Saturday 27th October 1984
I wish to attend and enclose a cheque for the sum of HK$ payable to the Geological

Society of Hong Kong.

Name:

Address:

Telephone No.:

Return to:  Mr Ian Gray
F2, Alexander Block
Victoria Barracks
Central

Contact telephone: Home 5-243869
Office 3-7211846
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