Cocktail: Antarctica on Rock
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Rock is not only the evidence for human being to understand the geology of the area, but also a lens for us to zoom into the interesting in-situ process and even future opportunity. The rocks found in the following areas are fascinating in particular because they are situated in an active plate boundary between Scotia Plate and Antarctica Plate.
Paradise Bay, Antarctica 64° 54' S, 62° 52' W    13 Dec 2010 A.M.
When we got off the Zodiac boat, we could clearly find an area with volcanic breccia (火山角礫岩) which was very similar to the one on Sharp Island, Sai Kung. After an explosive volcanic eruption, the lava cooled and consolidated with a mixture of angular rock fragments.

Danko Island, Antarctica  64° 44' S, 62° 37' W   13 Dec 2010 P.M.
While all students were working on their group research project, Prof Chan and I milled around the shore. It was so amazing to find a great variety of rock in addition to the native andesite (安山岩), an extrusive igneous rock. We considered those rocks as erratics (冰川漂礫) which were transported from other areas in previous glacial movement.
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It was easy to find rocks with pillow-shaped structure near the landing area. This pillow lava (枕狀熔岩) was formed during quiet submarine volcanic activity. The lava cooled quickly, solidified into the shape of balls. 
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We also found a chunk of rock that looked like volcanic breccia in Paradise Bay. When we look closely, however, it was totally different. The block was not made up of rock fragments. The circles in the block of rock were water marks     Water marks in rock, Danko Island
 Volcanic breccia, Paradise Bay
indeed. In the process of solidification of lava in the sea, water infiltrated and formed a layer of glass crystal. It was eventually eroded and left the water mark in circles.
Next to it was a mass of granite (花崗岩) which was an intrusive igneous rock. Granite was formed near the bottom end of lithosphere where magma solidified slowly into rock. A clear boundary was found in the middle of the boulder which showed a column of dyke (岩牆). As cracks might be developed by the earth movement, the magma could come through and intruded into the crust. It cooled and solidified before reaching the land surface to form dyke.
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You couldn’t miss this one if you walked past this rock boulder. It was a block composed of 3 igneous rocks, andesite  (安山岩) (grey), granite (花崗岩) (light brown) and basalt (玄武岩) (dark grey). Prof Chan suggested finding out the sequence of their formation by looking at itself and the surrounding rock and other boulders. Obviously, basalt was formed as the earliest stage because it was in the core and surrounded by granite and andesite. Right next to it was a small boulder of andesite and basalt. Given so limited time, we thought that andesite might come next and the latest would be granite. It was not scientific but what a good guess! 
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Just a few steps ahead, we found a lot of holes in a chunk of andesite. Were they formed by weathering? Of course not! The small holes were actually air bubbles. When the lava cooled so rapidly, it trapped air bubbles and left the rock with small holes. 
[image: image7.jpg]


Here was the most impressive one. In a block of andesite, we discovered many shinny dots which were in golden brown. We took a close look and woo … Copper (銅) ! With reference to its geographical location, we couldn’t stop relating this to the popular copper mining in Chile.
This would be the oldest piece of rock we could find from Ushuaia to Antarctic Peninsula --- Gneiss (片麻岩). It could be as old as 130 million years old like the one in Fujian or even 3000 million years old like the one in the U.K. It was believed that Gneiss, a kind of metamorphic rock, was formed in the process of orogenic mountain building collisions which put crustal rocks under intense pressure and heat to form these wavy bands due to different minerals re-crystallising together. Continuous compression would further twist and break the wavy bands. The process is known as transposition. 
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Our exciting experience of rock went further to the discovery of other kinds of rock in-situ,  mollusk shells (軟體動物殼體), worms (蟲) and reddish lichen (紅色地衣) on the rock. It was endlessly fun.
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