池上斷層長期滑移速率
池上斷層屬於縱谷斷層其中之一的斷層區段，斷層上盤岩層出露利吉層，下盤屬於全新世河流沖積層。斷層位置北從花蓮縣瑞穗鄉春日，南至台東縣瑞源，沿線除富里的富池橋南岸露頭顯示利吉層逆衝在晚期更新世－全新世的河流礫石層之上，其他區域則未見明顯的斷層露頭。陳文山等（2008）進行池上斷層的古地震研究，初步結果顯示一千年以來共有七次古地震事件。
池上斷層於池上鄉錦園村－萬安村地區形成明顯的線性崖地形，本研究選擇在萬安村保安宮的斷層崖之上進行三口鑽井。萬安1號井於29.2公尺鑽至斷層界面，萬安2號井於46.4公尺鑽至斷層界面，且斷層界面傾角為67º。連接兩井斷層位置估算的斷層傾角為65º（圖1），與量測岩芯的斷層面角度相當。因此可以確定在萬安村地區的近地表池上斷層傾角約65º。
[image: image1]由井下以及地表利吉層出露位置，池上斷層跡位於坡崖上部，而萬安1號與2號槽溝位於坡腳處，槽溝剖面的地層呈現兩種構造型態，萬安1號具有7個剪切面構造，萬安2號槽溝則呈現褶皺。由地形來看，近期變形（斷層或褶皺構造）可能位於坡腳處，如此才造成明顯的線型崖地形。
圖1、池上鄉萬安村場址鑽井柵狀剖面。
本研究於富里南側鱉溪富池橋南岸進行地質剖面開挖，出露地層顯示池上斷層上盤（東側）的利吉層逆衝至河流相礫岩之上。利吉層與礫岩之上不整合沉積另一薄層屬於鱉溪的河階礫石層，河階與鱉溪河床的比高為27公尺（圖2）。鱉溪河階礫石也被池上斷層錯移，造成斷層兩側階地面高差為6.5公尺，河階礫石層的碳十四年代為1180-940 yr BP。以河階比高計算，此處河流的下切速率為23.5-27.0 mm/yr。若估算此處斷層的垂直變動速率為5.5-6.9 mm/yr，此變動速率顯然低於目前池上斷層震間的垂直變動速率，約20-22 mm/yr。本研究認為鱉溪南岸的斷層應屬於池上斷層上盤中的支斷層，池上斷層還應位於河階西側。另外由河階與河床比高估算長期抬升速率約23.5-27.0 mm/yr。若以池上斷層近地表斷層傾角約65º估算沿斷層面的靜滑移速率（net slip rate），為26-30 mm/yr。
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圖2、富池橋南岸池上斷層地質剖面。
Long-term slip rate of the Chihshang Fault

Chihshang fault is one of the sections of the longitudinal valley fault. The hane wall of the fault is the Lichi melange, and the foot wall is the Holocene alluvial. The fault begins from Chunjih village, Juisuei township in Hualien county, and extension to south, Rueisuei township in Taitung county. Except the outcrop of the south bank of Fuchih bridge, which shows that Lichi melange thrusts upon the late Pleistocene - Holocene river gravel bed, there is no obvious outcrop in the other areas. In accordance with the paleoseismologic study of Chihshang fault by Chen, W.S. et al. (2008), there are seven paleo-earthquakes occurred in thousand years. 
Chihshang vault forms an obvious leaner scarp from Chingyuan village to Wanan village. This study chose the cliff at Paoan temple in Wanan village to drill three wells. Wanan core no. 1 reaches the fault plain at the depth of 29.2 m; Wanan core no. 2 reaches the fault plain at 46.4 m. The dip angle of the fault plain is 67º. After linking the location about the fault plain of the two boring log, it speculates that the dip angle of the fault is 65º (Figure 1), which is the same as the angle of the fault plain in two cores. It thus may speculate that the dip angle of Chihshang fault at Wanan area is about 65º.
According to the exposed location of the Lichi melanges under the wells and the surface, Chihshang fault is located on the upper part of the scarp. The trench of Wanan no. 1 and no. 2 are located on the foot of the scarp. The beds of the trench profile show two kinds of structures: Wanan no. 1 has seven shear structures, and the Wanan no. 2 has the fold structure. Based on the geography, the recent deformation (fault or fold structure) may be located on the foot of the scarp, which causes such an obvious leaner scarp. 
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Figur Figure 1. Profile of the core-boring of Wanan village, Chihshange township.

This study dig out the geographical profile on the south bank of Fuchih bridge at the Pien river, which is located to the south of Fuli. The outcrop shows that the Lichi mélanges, which is the hanging wall (the east side) of Chihshang fault, thrusts upon the river conglomerate. The thin terrace conglomerate of the Pien river unconformable deposited on the Lichi mélanges and the river conglomerate. The height ratio between the terrace and the riverbed of Pien river is 27 m (Fugure 2). The terrace conglomerate of Pien river is also offset by Chihshang fault, which causes a height difference between the two edges of the fault for 6.5 m. The 14C dating in the terrace conglomerate is 1180-940 yr BP. 
According to the calculation of the height ratio of the terrace, the incised rate of the river is 23.5-27.00 mm/yr. By assuming the vertical slip rate of the fault is 5.5-6.9 mm/yr, this rate is obviously lower than the current vertical slip rate of Chihshang fault, which is about 20-22 mm/yr. This study determined that the fault located on the south bank of Pien river, which should belong to a branch fault of Chihshang fault and located on the hanging wall. Chihshang fault should be on the west side of the terrace. Based on the height ratio between terrace and riverbed, it speculates that the long-term uplift rate is about 23.5-27.0 mm/yr. Based on the near-surface fault dip angle of Chihshang fault is about 65º. The net slip rate of the fault plain is about 26-30 mm/yr.  
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Figure 2. Geographical profile of Chihshang fault at the south bank of Fuchih bridge.
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