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Fig.1 Geological map of the Sai Kung Volcanic Rock Region in the Hong Kong National Geopark
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Fig.2 Microphotographs of Kkh rhyolitic porphyroclastic lava at southern High Island Reservoir
Left: Porphyroclastic structure of quartz and flow structure in the groundmass (plainlight, sample 04HK—JW/2)

Right: Pearl—rim texture of K—feldspar phenocrysts and felsitic texture in the groundmass(crossed nicils,sample 04HK—JW3)
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Fig.3 Outcrops of Kkh porphyroclastic lava at East Dam of the High Island Reservoir (point 08HK203)
Left: Abundant pinkish red euhedral K—feldspar and grey quartz phenocrysts on the surface of porphyroclastic lavas
( photo courtesy of Li Xiao—chi);
Right: Volcanic columns of porphyroclastic lavas crooked locally along with the intrusion of a basalt dyke
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Fig.4 Microphotographs of Kkh porphyroclastic lava at East Dam of the High Island Reservoir (sample 08HK203—1)
Left: Porphyroclastic structure of muddy K—feldspar phenocrysts and fluidal stripes in the groundmass (plainlight);
Right: Euhedral but locally corroded quartz phenocryst broken into several pieces, forming porphyroclastic texture (crossed nicols)
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Fig.5 Microphotographs of Kkh porphyroclastic lava at Fa Shan of the High Island Reservoir (sample 08HK203—3)
Left: Euhedral quartz phenocrysts assume biconic form, muddy K—feldspar phenocrysts assume porphyroclastic structure and pearl—
rim texture, and the groundmass assumes felsitic texture (crossed nicols);Right: K—feldspar phenocrysts display visible pearl—rim
texture and porphyroclastic structure, and the groundmass assumes felsitic texture (crossed nicols)
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Fig.6 Microphotographs of Kkh porphyroclastic lava at West Dam of the High Island Reservoir (sample 08HK204)
Left: Lots of fluidal stripes exist in porphyroclastic lavas, and the broken muddy K—feldspar phenocrysts assume porphyroclastic structure

(plainlight);Right: K—feldspar phenocrysts assume pearl—rim texture, and fluidal stripes in groundmass have been devitrified to form fine—

grained felsic mineral aggregates (crossed nicols)
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Fig.7 Kkh rhyolitic porphyroclastic lava on North Ninepin Island (sample 08HK127)

Left: Porphyroclastic lavas on North Ninepin Island grow hexagon and pentagon columnar joints which form beautiful volcanic columns;Right:

K—feldspar and quartz phenocrysts grow porphyroclastic structure and pearl—rim texture, and the groundmass shows felsitic texture (crossed nicols)
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Fig.8 Krp rhyolitic autobreccited lava on southern South Ninepin Island (sample 08HK126)

Left: Both angular breccias and their cements in autobreccited lava show clear fluidal structure and are all rhyolitic lavas; Right:

autobreccited lavas(Krp )were intruded steeply by Kkh porphyroclastic lavas which developed columnar joints
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Fig.9 Microphotographs of Krp autobreccited lava on southern South Ninepin Island (sample 08HK126)
Left: Breccias assume clear perlitic structure and cements are all rhyolitic lavas (plainlight) ; Right: Cements in autobreccited

lava are composed of euhedral K—feldspar phenocrysts and fluidal groundmass (plainlight)
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Fig.10 Outcrops of Kkh porphyroclastic lava at Pak Pai Wan of Clear Water Bay Peninsula (point 08HK106)
Left: Columnar joints of porphyroclastic lavas have been partly broken;Right: Abundant euhedral quartz and K—feldspar
phenocrysts are present at the surface (photo courtesy of Li Xiao—chi)
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Fig.11 Microphotographs of Kkh porphyroclastic lava at Pak Pai Wan of Clear Water Bay Peninsula (sample 08HK106)
Left: Quartz phenocrysts are broken but preserve original biconic form, and the groundmass grows flow structure (plainlight) ;
Right: Fine flow bandings in the groundmass were generally devitrified and formed felsitic texture, pearl—rim texture is poorly developed
in plagioclase phenocrysts (crossed nicols)
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Fig.12 Microphotographs of Kkh porphyroclastic lava at Pak Pai Wan of Clear Water Bay Peninsula (sample 08HK106)
Left: K—feldspar phenocrysts have porphyroclastic structure and their margins commonly develops pearl—rim texture (crossed nicols) ;
Right: Euhedral biconic quartz phenocrysts are corroded locally, and flow bandings were devitrified to form felsitic texture (crossed nicols)
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Fig.13 Extrusive contact between Kkh and Krp volcanic rocks at Lung Ha Wan of Clear Water Bay Peninsula
(point 08HK107)
Left: Intrusive border between High Island Formation (Kkh) and its surrounding Pan Long Wan Formation (Krp) volcanic rocks
is steep ; Right: High Island Formation (Kkh) rock has grayish—green narrow condensation margin; palm—red fluidal bandings of
Pan Long Wan Formation (Krp) rocks are cut completely by the contact zone
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Fig.14 Fluidal bandings and cooling rim of Kkh rock at Lung Ha Wan of Clear Water Bay Peninsula (point 08HK107)
Left: High Island Formation rock on the margin has been transformed from porphyroclastic lavas into rhyolite, and has a little oriented

flow bandings, Flow planes between them become steep ; Right: High Island Formation (Kkh) rock has grayish—green condensation side
and feldspars are oriented along the contact zone. Pan Long Wan Formation (Krp) rock has fewer phenocrysts
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Fig.15 Microphotographs of Kkh and Krp rhyolites at Lung Ha Wan of Clear Water Bay Peninsula
Left: High Island Formation rock on the margin has been transformed into effusion facies lava which does not show pearl—rim
texture and porphyroclastic structure (plainlight, sample 08HK107—2) ; Right: Pan Long Wan Formation rhyolite has been
devitrified to form spherulitic texture, and does not develop obvious flow structure (crossed nicols,sample 08HK107—1)
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Fig.16 Fault contact between Kkh and Krp volcanic rocks at southern Tai Long Wan (point 08HK128)
Left: Fault contact between High Island Formation porphyroclastic lavas and Pan Long Wan Formation ignimbrites; Right: High
Island Formation rhyolite has clear fluidal structure, but does not develop typical porphyroclastic structure and pearl—rim texture
(crossed nicols, sample 08HK128)
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Fig.17 Microphographs of Krc rhyolitic welded tuff at Bayside Beach of Clear Water Bay Peninsula (sample 08HK2—1)
Left: Oriented flattened fiammes and plastic vitric fragments are clear, quartz and feldspar fragments are all angular(plainlight) ; Right:

Devitrified fiammes and plastic vitric fragments were all sericitized and formed pseudo—rhyolitic structure (crossed nicols)
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Fig. 18 Welded tuffs of both Pan Long Wan Formation (Krp, left) on Sharp Island and Ap Lei Chau Formation
(Kra, right) on Pottinger Peak of Hong Kong Island
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Fig.19 Guantou Formation strongly welded tuft in Ningbo (left) and Xishantou Formation vitric tuff in Taishun
(right), Zhejiang Province
Left: Lots of dark grey oriented fiammes are exposed on the surface of welded tuffs ; Right: Vitric tuff contains plentiful vitric
fragments which have individual vesicles(plainlight, sample 06TS—09)
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Fig.20 Plastic vitric fragments with different weldings in welded tuffs (from Zhejiang Province)
Left: Weakly—welded tuft contains weakly deformed and insignificant oriented plastic vitric fragments(plainlight, sample D084) ;
Right: Strongly—welded tuff contains strongly flattened and oriented plastic vitric fragments(plainlight, Sample D094-2)
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Fig.21 Gas—capsule and flow structure of Kkh porphyroclastic lava on Wang Chau (sample 10HK—10)

Left: Gas—capsule and fluidal stripes under plainlight; Right: Gas—capsules are felsic aggregates and K—feldspar phenocrysts have pearl—rim

texture under crossed nicols, The groundmass develops felsitic texture
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Petrological Study of High Island Formation volcanic columns in the Hong
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Abstract : Wonderful Hexagonal columns (columnar joints) of Cretaceous High Island Formation (Kkh) volcanic rocks make up the
key landscape of the Sai Kung Volcanic Rock Region in southern Hong Kong National Geopark, but whether they belong to lava or
pyroclastic rock has been disputing. On the basis of field geological investigation and rock thin section observation, these volcanic rocks
are determined to be a specific lava—rhyolitic porphyroclastic lava which is characterized by common columnar joints, porphyroclastic
& pearl —rim textures of phenocrysts, and felsitic texture & flow structure in groundmass. They are not only the latest Mesozoic
products in Hong Kong but also constitute a large central extrusive facies dome within the Sai Kung Caldera. This porphyroclastic lava
dome is inferred to be the largest one (~150 km? so far known in the world, and its residual parts after long—term erosion are current
landscape which can be seen in the Sai Kung Volcanic Rock Region.

Key words: rhyolitic porphyroclastic lava; volcanic columns; Cretaceous; High Island Formation; Hong Kong National Geopark
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