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Bluff Head Fold and Fault Zone: A Positive Flower Structure

LS Chan
Synopsis

The coastal section at Bluff Head in the
northeastern part of the New Territories (Fig.

1) cuts across the Tolo Channel Fault, one of
the most prominent fault zone in Hong Kong,

exposing a series of faults and folds. The folds
are best developed within the Devonian Bluft
Head Formation, which is a series of massive
quartzite and purplish-reddish siltstones and
shales. Many of the folded structures exposed
along the section are overturned, as indicated
by the younging directions i the cross-bedding
and graded layers. This section, with a length
of about 500m, 1s one of the few localities in
Hong Kong where tightly folded and
overturned structures can be observed.

Earlier workers (Allen & Stephens, 1971) have
suggested that Tolo Channel formed along the
axis of an anticline and the Bluff Head
Peninsula represented the northern limb of this
anticline. This interpretation 1s questionable
because (1) the southern limb of the anticline
cannot be observed; (2) 1t does not account for
the series of overturned folds n the Bluff Head
section; and (3) folding on a regional scale 1s
inconsistent with the nature of the Yenshanian
Movement, which 1s mainly a magmatic event
characterized by faulting movements. Also,
the structural trend of the folds in the Bluft
Head Peninsula 1s generally parallel to the Tolo
Channel Fault, suggesting

“x_ Bluff Head

Coastal Section

a causal relationship between the Fault and the formation
of the folded structures.

Recent advances in tectonic studies have improved our
understanding of the structural deformation processes at
transpressional plate boundaries. The author and his colleague
Manuel Pubellier of Ecole Normale Supericur in Paris have
suggested that the Bluff Head Fold and Fault Zone basically
represent a positive flower structure (palm-tree structure),
comprising a series of subvertical faults and compressional
folds parallel to the parent fault. Such positive flower
structures often developed at compressional restraining
bends of transcurrent fault systems. This interpretation 1s
also consistent with the northward subduction along the
southern margin of South China Block during the Jurassic-
Cretaceous time, causing a partitioning of the strain into a
left-lateral strike-slip and a compressional component along
NE-striking fault zones.

The series of faults and folds in the Bluff Head section (Fig.
2) are probably part of this flower structure that formed
during the Jurassic-Cretaceous subduction event, with the
prmupa] compression occurring at an oblique angle to the
strike of the Tolo Channel Fault. The following short field
descriptions are intended to assist geology students to
acquire a better understanding of the geological structures
at this costal section.
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OP 3(A)

NW-SE

Tightly folded overturned syncline and anticline

TOP 1

STOP 2
Stop Descriptions

Stop 1

Contact between Cretaceous Pat Sin Leng Formation (KPS) and
Jurassic Tai Mo Shan Formation (JTM). The KPS are sandstones
and poorly sorted conglomerates with pebbles occasionally
exceeding 5 cm in diameter. Graded beds within the conglomerates
indicate a younging direction towards the west. JTM 1s a grey-
greenish massive coarse-grained lapilli tuff and ash tuff. The
contact between the two formation appears to be conformable
since a few lenses of conglomerates similar to those in KPS are
present within the JTM tuff. The clastic layers (strike=55, dip=65
N) contains a set of cleavages (S1) striking E-W and dipping at
70N and tensional gashes filled with secondary quartz (strike=175,
dip=65N). Pebbles within the conglomeratic layer are fractured.

Stop 2

On the clift 1s exposed a low-angle fault (strike=90; dip=36N)
showing evidence for thrust motions. Drag folds can be seen both
on the upper and lower walls of the fault, and C-S fabrics within
the fault zone also indicate a motion with the top to the south.
The fault appears to have been reactivated as a normal fault based,
since several riedel shears apparently developed along fabrics
formed during an earlier motion. A number of strike-slip faults,
with strike ranging from E-W to about 120, can be observed in
the vicinity, with some of them showing right-lateral and some
left-lateral sense of motions.

Stop 3

Contact between JTM and DBH is represented by a ductile shear
zone about 1 m wide and striking at 70. The horizontal section
of shear zone displays a strong set of cleavages. However, no
“unambiguous C-S structures can be seen in the shear zone, pointing
to the possibility that the ductile shear mainly followed a vertical
motion. The DBH at this stop 1s mainly a series of competent
quartz sandstones interlayering with finer-grained reddish siltstones
and shales. The rock by the water line contains a tightly folded
antiform-synform structure with the fold axis plunging at 55 to
N60OE. Cross-bedding in the lower limb of the synform shows a
younging direction to the SE, implying that the synform is an
overturned anticline. Several closely spaced plunging folds can
be seen near the shear zone. The finer-grained

STOP 4

rocks have been overturned and formed several plunging antiforms
and synforms, while the more competent sandstones have been
dismembered and transposed within the shaly layers.

Stop 4
This small rocky ridge developed about the hinge zone of a
plunging fold (fold axis trend= 65, plunge=40). Younging direction
revealed in the cross-bedding indicates that this 1s an inverted
syncline.

Stop 5

Along this part of the coastal section there are a series of overturned
anticlines and synclines. The interlimb angle of the fold 1s mainly
governed by the strength of the layers. The more resistant quartz
sandstones formed the broad, open folds while the finer-grained
siltstones formed tight folds. often accompanied with ductile
flows. As indicated by cross-beddings within the layers at many
localities along this section, this entire section has been overturned.
This section represents the part of the flower structure in which
all the layers are overturned and tilted

backwards.

Stop 6

[ have crowned this structure 'The Fold of Hong Kong' since this
1s absolutely the most beautiful folded structure observed within
the territory. The entire structure, as in other parts of the section,
1s overturned. Fold axis 1s plunging gently at 15 towards to 50.
On the back side of the structure, slickenslides can be found to
pitch at 20N on a surface striking 140 and dipping 60N. The
slickensides show a motion with the top to the north, thus making
it a reverse fault. Riedel shears associated with another fault
striking 40 and
dipping 76N also
indicates a
reversed motion.
[t 1s not possible
to proceed further
on foot (without
getting wet)
onwards of this
point.

________

STOP 6
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Stop 7

The rock layers become more steeply dipping
towards the core zone of the flower structure. At
this stop, a thick slab of indurated quartz sandstone
standing vertically displays an excellent conjugate
joint pattern. The joint pattern implies a maximum
principal compression in the vertical direction and
an extension in a NE-SW direction, essentially
parallel to the coast of South China. It should be
pointed out that a number of extensional basins in
this part of Guangdong, including Mirs Bay, Daya
Bay and the Pearl River Mouth, probably formed
In same manner in a tectonic rifting event with the
maximum extension in a NE-SW direction.

Stop 8

A rock pedestal formed by erosion of the resistant
quartzite. This particular one looks like a fist and
has been named 'Fist Rock'.

Stop 9

This section exposes the core portion of the flower

structure with numerous subvertical faults and shear
zones. The rocks are mainly a series of reddish
sandstones and siltstones. Reduction spots in the
red beds are occasionally offset by faults, indicating
the occurrence of faulting postdating the reducing
event. Several zones of fault breccia each about 1
m wide were formed in the quartzitic sandstones,
while the shear zones formed in the finer-grained
layers. The sense of motion on these faults is mainly
in the vertical direction, as indicated by the C-S
fabrics in the shear zones and offsets of the reduction
Spots.

Stop 10

The folds 1n this part of the section (Stops 10-12)
are quite different in than those at stops 4-6.
Reclining and recumbent folds with fold axes
plunging gently to the west are found in this section.
At this stop, a large z-fold 1s present on top of a
brecciated sandstone. Younging directions in the
layer suggest that the section is locally overturned.

Stop 11

Sandstone and siltstone layers are complexly folded, with fold
axes plunging at about 20 towards the west. A large S-fold can
be outlined in the quartzitic layers on the hill. On the wave-cut
platform, a thick pale-greenish siltstone layer outlines the hinge
of a vertical fold with a vertical fold axis.

Stop 12

Several open vertical folds with the fold axis plunging in a vertical
direction can be observed in this part of the section. The coastal
section to the south of this point runs parallel to the strike of the
Tolo Channel fold and fault zone and 1s dissected by faults striking
in an approximately WNW direction.

Ref: Allen PM and Stephen
EA, 1971. Report on the

Geological Survey of Hong ().
Kong. Hong Kong
Government Press, 107pp.
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8 Nature Expolorer BE S B ERRSRSHNFZRA To All GSHK Members and Geologists
ﬂi’.ﬁﬂﬁﬁ%ﬁgamiﬁﬁzﬁ'i'TLE:'FEHIEiFUEﬁ ° B

:"REEIIEDEEEI?%-E%EP%?‘EﬁiEEﬂBEEﬁEﬁﬂEEﬂ » 43 To promote and protect the character, status and
Blli‘]ﬁ#ﬁﬂ?'cﬁﬁ“B@ﬁﬁﬁﬂﬁﬁ%ﬁﬁﬂﬂﬁ?\ﬂ'ﬂ?ﬁ Ut interests of geologists in Hong Kong and the standard

mEAaEFRRRgXeR - Z2NEREBFRNPE, of professional geological services, there is a need
LR MERRN - to establish a local Certified Professional Geologists

(CPG) system in Hong Kong. The Geological Society

%iﬁﬁiﬁk@ﬂﬁﬂ%ﬁﬁﬂﬂﬁﬂﬁﬁiiﬁiﬁ%ﬁ R of Hong Kong (GSHK) had discussed this issue with
B R K IS EATRM X RAT 5 BxEBIMABERRR other geological institutions in Hong Kong and the
il — TN E@LEEE P EEER e AT Geological Society of China (GSC). GSC supported
ISR - RIFEHERME « EREhER Az ZIEl our proposal and said that they would set up CPGin
R MR E S @0 - AIRBEFLER AR China as well.

—A=RE% - ERGIFILEP REEXIIR—IR=A

BE 0 REWLEE : HIEMFREE BHERA® GSHK had also discussed with some Legislative
5. (el EEER 0 BROBRBBREER 200& Council Members and had positive responses.

EEEEIHSHEEEFERATAMBHERGE® - R

BESHBTREAS - REFRERE ABRELREER GSHK and GSC had several meetings to discuss on
It 3% R SR eak © the requirements of CPG and the management of

CPG system. GSHK had setup organizing committee

2ERL: ST RERAENSRTTEETREER (OC) to work out the Hong Kong CPG system.

RS ENMERERE - RIRIBEZERANKER

SRANNESERERRBIERS R LR 0C had contacted potential candidates through
, {00 Y [EER T b B A0ERSRA0 S ftbFI A SERI R RAT issuing questionnaires. Many practicing geologists

HIBRRENTRE - EZERRTRMRE—BE° had returned the questionnaires and wished to serve
the professional committee (PC).
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8 0 ENHREREKES - OC had prepared draft Regulations of the CPG for

the PC to consider and would set up the committee
in late 2005.

o e, Before the setting up of the PC, amendment to the
Yae LA % \ Constitution of GSHK is required to incorporate the
¥ function of committee and others. The proposed
B e amendment was endorsed by the GSHK General
§ == Committee and the proposed amendment will be put
R forward to all GSHK members to comment/endorse
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Words from Editorial Board

With the supports of committee members and
friends, the first issue of the Geological Society
of Hong Kong Newsletter was "born" in March. We
are in debt to the sub-committee members from
the Nature Explorer, the editorial board and other
helpers.

. This issue covers a wide range of articles, which '
~ highlight the recent activities held by the Society.

These include the field trip diary regarding the
excursion to Guizhou and Nature Explorer's briefing
on the Lai Chi Chong field camp. We also have an
article detailing the structural geology of Bluff
Head.

This year, the Society will have a number of
important developments, which include the
proposal of amendments to the Constitution, the
addition of a new family membership category and
the establishment of a professional group. Members
of the Society are welcomed to express their views

on the future development of the Society.
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