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一、研究緣起

澎湖南方海域上的四座島嶼─東吉嶼、西吉嶼、東嶼坪嶼、西嶼坪嶼（合稱澎湖南方四島）在自然生態、地形地質景觀等方面皆獨具特色，自海管處９８年起委託之調查研究結果發現，海域中珊瑚覆蓋率平均達50%以上，同時有單種或少數種類的珊瑚形成大片群集的特殊景觀，其他海域資源如魚類、藻類及大型無脊椎動物等都相當豐富，甚至可觀察到稀有的物種如大法螺等，非常適合潮間帶觀察、潛水與浮潛等活動。此外，澎湖南方四島海域中各島嶼及礁岩具有獨特的海岸地質地形，自海上眺望極為壯觀，適合結合風帆、帆船與獨木舟等水上運動，進行繞島觀察與體驗。因此，澎湖南方四島海域具有發展各種水域遊憩活動之潛力。

本計畫以澎湖南方四島周邊之海域為主要調查地點，希望藉由深入調查與分析當地海域活動適宜性，以不影響當地生態資源保育為前提，規劃適宜的海域活動項目與區域，並訂定各項海域活動的安全管理規範，讓相關單位實施管理時有詳實可靠的參考依據，順利推展澎湖南方四島的海域活動，讓更多人處身於澎湖南方四島得天獨厚的環境及生態系統中，享受自然美景並從事海域遊憩活動。

二、研究方法與預計完成工作

本計畫以蒐集氣候與環境條件概況，再透過實際之調查分析，針對適合於澎湖南方四島海洋國家公園預定範圍內進行之水域遊憩活動進行分區規劃，並調查海域潛在危險區域範圍，規劃各類型水域遊憩活動緊急應變方式與安全須知，提供各項休閒遊憩活動經營管理之參考。預計完成工作有：一、水域活動適宜性分析與分區規劃。二、潛在危險海域調查。三、各類型水域遊憩活動應變規劃。

三、研究成果

澎湖南方四島─東吉嶼、西吉嶼、東嶼坪嶼、西嶼坪嶼在自然生態、地形地質景觀、珊瑚群集、海域資源都相當豐富，適合潮間帶觀察、潛水與浮潛。經實際調查各島嶼及礁岩的海岸地質地形，適合結合風帆、帆船與獨木舟等水上運動，深入進行繞島觀察與體驗。澎湖南方四島海域具有發展各種水域遊憩活動之潛力

。但各島四周與各島間均存在多處的海流流動區域，對一般遊客或技術高的玩家均不合適。目前只能再各島水域四周，選擇潮汐變化水流相對穩定的無礙空間，再將相對合適的活動項目導入。除親水性水域活動外，對大眾更便利及適宜的船舶巡航賞景與賞鳥活動，也納入建議。

四、主要建議事項

1.各島適合從事海域休憩活動的區域

東吉嶼有兩處適合從事海域休憩活動的區域，分別為東吉嶼東的「東宮前」與東吉嶼（漁港）西側。鋤頭嶼有磯釣活動地點與一處西北側的「黑洞」景點。西吉嶼兩處，其為西吉嶼西北側的「灶籠」與東側的「灣墩頭塔東」。東嶼坪嶼三處，分別為「東嶼坪西」、「東嶼坪港南」即港與四角仔（陸連島）之間水域，與東嶼坪南「七尺門沙灘」。西嶼坪嶼一處「西嶼坪嶼北」。各島適合導入的水上活動地點如下，東吉嶼：東吉嶼東建議導入項目：潛水、獨木舟。東吉嶼西建議導入項目：潛水、獨木舟。鋤頭嶼：鋤頭嶼西北側建議導入項目：海上船舶巡航賞景。西吉嶼：西吉嶼西北側與北側沿岸、南側沿線、及東側沿線建議導入項目：海上船舶巡航賞景，但東側應避開水域活動區。西吉嶼東建議導入項目：游泳、潛水、獨木舟。東嶼坪嶼：東嶼坪嶼西建議導入項目：潛水、獨木舟。東嶼坪嶼港南建議導入項目：浮潛。東嶼坪嶼南建議導入項目：游泳、浮潛。西嶼坪嶼：

西嶼坪嶼北側建議導入項目：潛水、獨木舟。

2.各島的危險場域

澎湖南方四島周邊激流危險區均以標示，分別有東吉嶼與西嶼坪嶼的海流流

向，與周邊激流危險區概況，東嶼坪嶼與西嶼坪嶼的海流流向，與周邊激流危險

區概況，西嶼坪嶼周邊激流危險區概況，及西吉嶼周邊激流危險區概況等。

3.各無礙空間活動事宜性分析與導入活動項目的建議

將各區依水質、活動項目、岸際形態、生態豐度、活動區域等要素進行分析，提出建議導入的活動項目。考慮南方四島海域周圍海流、激流危險區、淺礁區等環境因素後，可供活動的無礙海域空間不大，若再考量海域遊憩活動對自然環境的影響，及各種海域遊憩活動承載量，再對照南方四島的無礙空間，可導入的海域遊憩活動項目不多，初步的建議項目為浮潛、水肺潛水、獨木舟，磯釣四種活動；過去整個澎湖海域一度海產豐盛，造就蓬勃的漁業也帶來澎湖的繁榮，但因過漁、電、毒、炸魚，使得漁業資源枯竭，全球目前對海洋資源的管理趨向有效的保護、過度的利用，故建議澎湖南方四島海洋國家公園轄區內初步先全面禁止船釣，再持續進行相關的海洋生態研究調查，待評估結果再研擬是否有條件的開放船釣活動。磯釣活動只是何開放鋤頭嶼，此處鄰近黑潮支流，這股溫暖支流帶來熱帶太平洋與印度洋豐富的魚種，因鋤頭嶼區域小，可有效控制與監測該區的磯釣活動對海洋生態的影響，並隨時依研究結果即時調整管理策略，故建議只開放鋤頭嶼從事磯釣。

4.船舶巡航賞景

南方四島獨特的玄武岩地景變化多端，不必解說就極為吸睛；澎湖諸島是東亞遷徙性候鳥的中繼站，多處無人島是台灣重要野鳥棲地，在近島邊的海上即可觀賞海鳥生態。另一奇景為激流區，遊客航行在相對平穩的水域，咫尺間就可見識到令人心驚動魄的洶湧激流。從事船舶巡航賞景，頭巾嶼是海上賞鳥熱點，鐵砧、西嶼坪嶼北側的擎天岩壯觀、東嶼坪嶼山丘上的菜宅與梯田是特殊人文景觀，港邊有形似關公的塔仔玄武岩、四角仔陸連島。西吉嶼北側沿線有延綿的峭壁、海蝕洞、海蝕溝與海崖，西北側的灶籠（藍洞）、南側沿線的聚落

、東側的三座寶塔都引人注目。鋤頭嶼東南側的貓洞與西北側的黑洞充滿神秘氣氛。東吉嶼的八卦山與東吉之眼、燈塔、巨人岩柱等均為非常精采的景觀。不過東吉嶼與鋤頭嶼之間，及東嶼坪嶼與西嶼坪嶼之間的水道，退潮時極淺，不適合繞島一周的航行，建議應繞行或避開淺礁區。

5.水域活動設施澎湖南方四島水域遊憩活動告示牌

海域遊憩活動區域，應設置目視可及的告示設施，從事安全管理。設計與使用原則應簡單易懂，讓大眾一看就知為佳。陸域告示牌在各島的設置地點、種類與數量，均有建議。

6. 水域活動設施泊船浮標與水域範圍標定浮標

船艇載運遊客到水域遊憩區時，為停泊下錨與離開時的起錨，都會刮到海底，或多或少造成珊瑚的破壞。另外為標示水域活動範圍，也建議設置浮標（球）。無論泊船浮標或水域範圍標定浮標，都需尋找適當的沙底設置，避免拋錨破壞珊瑚礁床。

各島泊船浮標與水域範圍標定浮標設置位置，東吉嶼有兩處：東吉嶼東的「東宮前」與東吉嶼（漁港）西側，均設置泊船浮標與水域範圍標定浮標。西吉嶼兩處，西北側的「灶籠」及東側的「灣墩頭塔東」，均設置泊船浮標與水域範圍標定浮標。東嶼坪嶼三處，「東嶼坪西」設置泊船浮標與水域範圍標定浮標，「東嶼坪港南」（陸連島）之間水域只設置水域範圍標定浮標，東嶼坪南「七尺門沙灘」，均設置泊船浮標與水域範圍標定浮標。西嶼坪嶼一處「西嶼坪嶼北」，設置泊船浮標與水域範圍標定浮標。

7. 各類型水域遊憩活動應變與巡查規劃與通報模式及應變措施及管理站工作艇建造建議。
Abstract
Key word: The four islands south of Penghu、water recreational activity
1 The Study

The four islands south of Penghu ─ Dongji Island, Shiji Island, Dongyuping Island, and Siyuping Island （collectively called, the Four Southern Islands of Penghu） its natural ecology, topography and geological landscape are very unique. Since 2009 the results from surveys commissioned by Marine National Park had discovered that coral reef covered over 50% of the area, by single or small number of rare species of coral, forming this special landscape, other marine resources such as fish, algae and macro-invertebrates are evidently abundant. Even rare species such as conches can be observed. It is an area extremely suitable for intertidal observation, scuba diving and snorkeling activities. In addition, each of the Four Southern Islands of Penghu has its own unique coastal reefs and geological terrain, which creates spectacular scenery from above the waters, suitable for combining sailing, windsurfing, canoeing and other recreational water activities, and creates potentially great round the island observational experience. In short, the Four Southern Island of Penghu and its surroundings have great potential to be developed into great recreational water-activity region.

The plan was to set the waters surrounding the four southern islands of Penghu as the main survey sites, with in-depth investigation and analysis to identify locations suitable for waters-activities, without effecting local ecological conservation, planning appropriate activities and area, and set various safety standards, so relevant stakeholders can have reliable data as references, to successfully implement the development of the water-activities, surrounding the Four Islands, so that more people find themselves in the Four Southern Island’s unique environment, and enjoy its natural sights, whilst engaging in recreational marine activities.

2 Methods of Survey and Target Outcome

The plan was to collect climatic and environmental data, then conduct onsite analysis, with focuses in predetermined areas within the Four Islands National Park, then partition the area into potentially suitable water-activities. By investigating potentially hazardous areas. Planning emergency safety procedures, and to providing references for recreation activity management.

Expected outcome: Waters-activities suitability and zoning analysis. Potential hazard investigation. Contingency planning for various types of water recreational activities.

3. Result

The Four islands of Southern Penghu, has great natural ecological topographic and geologic landscape, coral clusters, and a very rich marine resource, suitable for intertidal observation, scuba diving and snorkeling. The survey of coastal islands and reef’s geological terrain, found it to be suitable for windsurfing, sailing and canoeing water sports.  A deeper observation can be carried out around the islands with in-depth observational experiences. But around the islands and between the islands exists many current areas, not suitable for general tourists or even seasoned professionals. 

Currently, suitable areas are areas with, stable current. Not only Water- accessibility activities, other more convenient and suitable activities such as sailing, or bird watching are also recommended.

4. Main Recommendations

4-1. Suitable water recreational activity areas

There are two suitable areas for Dongji Island to conduct water recreational activities, to the east of East Dongji Island in front of Donggong and west of Dongji Island by the fishing port. There is a rock fishing spot in Hoe Island, and a northwest site called the Black Hole. There are two spots within Shiji Island, north west of the island called The Oven, and  East Wenduntou pagodas by the east. 

Three locations in Dongyuping island, they are West Dongyuping, South Dongyuping Port, by Four Corner （Tied Island）, and Seven Foot Door Beach by South Dongyuping. One location on Siyuping Island, located in North Siyuping Island.

Suggested activities for each island are as follows Dongji Island: East Dongji island, scuba diving, canoeing; West Dongji Island, scuba diving, canoeing; Northwest Hoe Island, onboard sightseeing. 

Shiji island: Onboard sightseeing is suggested for coast of north and north east of Shiji island, southern coast, and eastern coast. However, east coast onboard sightseeing activities should avoid open water activity zone.

East Shiji Island suggested activities are swimming, scuba diving, and canoeing. Dongyuping Island, suggested activities for West Dongyuping are scuba diving, canoeing. Activity suggested for South Port, snorkeling. 

South Dongyuping activities: swimming, snorkeling, North Siyuping suggested activity: scuba diving, canoeing.

4-2. Danger Zones 

Dangerous areas surrounding the island are marked, they are Doingji Island and Siyuping Island current flow, and surrounding rapid current area overview; Dongyuping island and Siyuping current, and surrounding rapid current area danger overview; Siyuping surrounding rapid current danger area overview and Shiji Island surrounding rapid current danger area overview. 

4-3. Free space activity analysis and activity suggestions

Suitability of proposed activities are based on water quality, activity types, ecology and coastal morphology and activity areas. After consideration of the surrounding current, rapid current danger zones, shallow reef zones, free activity space is limited. Further, if the adverse effect of recreational activities to the natural environment is to be taken into consideration, the suggested activities are limited, which are snorkeling, scuba diving, canoeing and rock fishing.

In the past Penghu surrounding area has had abundance of resources, and so it brought prosperous to its fishing industry, however, unsustainable fishing practices had cause its resources to deplete. Globally, efforts are being made to better protecting and sustainably utilizing marine resources. Hence it is suggest a comprehensive banning in boat-fishing activities within the national park. Only after a further surveying on the ecology and its impact, should boat-fishing ever be considered. 

Rock fishing should only be allowed in Hoe Island, with the nearby Kuroshio tributary, which shares the warmth of the tropical Pacific and Indian Ocean tributary, it brings an abundance of species. And because of its small area, activities in Hoe Island can be effectively monitored, and its impact on the ecology can be effectively controlled, and make necessary immediate strategic adjustment, in accordance with the environmental findings, hence it is suggested that rock fishing is allowed only at Hoe island.

4-4. Onboard sightseeing

Islands unique basalt landscape is world renowned, its uniqueness does not require further explanation. Penghu Island is a relay island for birds migrating East Asia, many of the unmanned islands are important resting stops for birds flew from Taiwan. At the edge of these islands one can easily observe the natural life of the birds. Another natural wonder is the whitewater zone; in a relatively calm waters nearby, tourists will be able to see the raging torrent. Onboard sightseeing, Head Towel Island is a bird watching hotspot. Tiezhwn、spectacular Optimus Prime stone at north side of  Siyuping Island, Stone Wall Garden and stepped fieldsterracing  on the hills of Dongyuping Island, are special cultural landscapes. Port side has the Guan Gong shaped basalt, Four Corner Tied Island. 

There are stretches of cliffs along the north side of Shiji Island, sea caves settlements, sea trench and sea cliffs, the northwest side of the Oven（Blue Grotto）, along the south side, the east side of the three pagodas are compelling. The Cat Cave in the southeast of Hoe Island and the mysterious Black Hole.  The Mt Bagua on Dongji Island, The Dongjin Eye, The Light House, and The Giant Pillars are all spectacular natural wonders. 

But the waterway between Dongji Island and Hoe Island, and the water between Dongyuping Island and Siyuping Island can be very shallow during low tide, hence not suitable for round the island sail, boats should take alternative route to avoid shallow reef areas.

4-5. Water activity facilities and recreational activity signage

  Marine recreational activity area should have visible notices to facilitate safety management. It should be visible and easily understood by the general public. Land billboards design, locations and quantities are suggested. 

4-6. Water Activity Facility, docking buoy and zoning buoy 

Any anchoring of the boats in the designated marine activity areas will inevitably damage the coral on the seabed. In addition, buoys are suggested to indicate water activity zones. Docking buoy or zoning buoy should all locate at suitable sand bed location, to avoid any damage to the coral by anchoring. Buoy locations for docking and zoning; Two in Dongji Island: East Dongji Island （Donggong Front） and East of Dongji Island（Fish Port）, with anchoring and zoning buoys. Shiji Island: The Over in the northwest and East Wanduntou pagoda in the east, with anchoring and zoning buoys. Dongyuping Island: West Dongyuping with anchoring and zoning buoys, South Dongyuping Pork（Tied Island） zoning buoys only. South Dongyuping （Seven Foot Door Beach）with anchoring and zoning buoys. Siyuping Island: North Siyuping with anchoring and zoning buoys.   

4-7. Contingencies and monitoring planning. Notification models and contingency measures. Management station and boat construction suggestions.
