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 discussed the importance of Palau’s biodiversity.
5.1 The Importance of Palau's Terrestrial Biodiversity

Palauans have depended on terrestrial resources for food, medicine, shelter, crafts, and customary exchange since the first settlement millenia ago. Palauans cultivate over 100 varieties of taro, 17 varieties of sweet potatoes, and many varieties of cassava, as well as bananas and other fruits for food. Over 44 species of trees are used for timber and firewood, and over 82plants have medicinal healing powers. The fruits and flowers of over 100 plants are food for bats and wildlife. Master builders were respected for their knowledge on the strengths and uses of each tree species and the proper timing to cut wood when it was strong. Hunters were esteemed for their ability to provide delicacies such as fruit bat for customary exchange. The land is a source of the minerals such as phosphate for fertilizer, and bauxite, sand, limestone, and volcanic rock for building homes, meeting houses, roads, and piers.

Terrestrial resources are not as heavily exploited as they were in the past, although taro patches and small-scale family farms continue to provide vegetables and starches to people throughout Palau. Farmed crops (such as cassava, fruits, and vegetables), taro, and mangrove trees are the most widely used terrestrial resources in Palau. Other important resources that people use are forest trees, fruit and nut trees, medicinal plants from a variety of habitats, and plants that are used for weaving materials. Forest birds and bats are hunted for local commercial sale and subsistence uses.

Subsistence living, which requires the use of natural resources, has changed considerably over the years. Locally made items such as cooking utensils, gardening tools, fishing gear, containers(for syrup, water, etc.), baskets, mats, thatch roofs, handicrafts, arts, fish and wild rooster traps, canoes and rafts, housing, ropes and strings to tie building materials, small tools, and pottery, have all been replaced by imported utensils, tools, and building materials. Much of the detailed knowledge and skills used to make these essential items are no longer practiced and are being lost. In addition, the cultural associations and roles that were bound to the preparation and use of these essential items are disappearing.

5.1.1 Forests, savannas, and wetlands

5.1.1.1 Traditional and Indirect Values

Traditional values. Terrestrial habitats are vital components of the economy and culture of Palau.

In addition to using terrestrial resources for food, tools, traditional clothing, and building materials, the people of Palau also use many trees and other plants for traditional medicines and other customary purposes (e.g., first childbirth ceremonies). For example, forests are used to produce items integral to Palau’s culture, such as omsangel boxes used to store traditional money, building materials for traditional bai (men’s meeting houses), and kabekel (war canoes).

Palauan healers used over 82 species of plants for medicine. Some food plants, such as coconut, guava, mango, papaya, pineapple, banana, and taro, have been used for their medicinal properties in Palau. Other plants, such as Phaleria insidia (delal a kar), Morinda citrifolia (ngel),Codiaeum variegatum (kesuk) and Macaranga carolinensis (bedel) have multiple healing properties. Many of these plants are planted near homes, while others are collected from the savannas, wetland taro patches, and forests.

Forests provide food in times of emergency. In desperate times in the past (e.g., during World War II when Japanese and American forces fought on Palauan soil) the forests provided food security through the provision of emergency foods.

The main agroforestry systems in Palau are the traditional taro patch farming areas (mesei), coconut forest areas (although many of these are now in disuse), and family farms. The taro patch system enabled Palau’s people and culture to flourish. Taro is an important item in customary food exchange. It is so important to Palauan culture that a Palauan proverb states: Amesei a delal a telid (the taro patch is the source of breath). Traditional taro production includes growing fruit and medicinal plants in cultivated wetland areas. There is a wealth of traditional knowledge held by women who know the traditional taro farming techniques. Taro patches remain the most sustainable form of agriculture in Palau.

Indirect values. Indirectly, forests play an important role in the economy through the ecosystem services they provide, in particular for their role in beautifying the land and in maintaining healthy reefs and fisheries, as these provide the basis for the tourism sector on which much of Palau’s economy depends. The forested character of the Rock Islands, in particular, plays a vital role in maintaining their beauty and value as a major tourist attraction. Wetlands that are used in traditional taro farming may help maintain water quality by controlling erosion, and help to maintain bird diversity.

5.1.1.2 Commercial Value

Forestry. Currently, there is very little commercial forestry in Palau. Timber harvested locally is normally used locally and is rarely bought and sold, apart from small volumes for local construction or crafts such as storyboards (Palauan legends carved on pieces of wood). It is likely that the amount of timber harvested locally is small enough that harvest is currently at a sustainable level but there is no monitoring and no records kept on harvest to verify this.

The majority of wooden products and timber are imported. Because imports of wooden products are high there is scope for some substitution from local sources. The volume of standing timber in Babeldaob (Palau’s largest island) has been estimated to be 2.9 million cubic meters (104.1million ft3) of which an estimated 2.5 million cubic meters (88.7 million ft3) are located in the upland forest type (Cole, 1988). However, this is a gross figure and the actual accessible volume would be much smaller due to the steep and difficult terrain, erodible soils, and small tree size or poor tree form in much of the natural forest. Babeldaob’s soils are generally poor and highly erodible and as a result once native vegetation is removed, re-vegetation is very difficult.

The commercial forestry sector in Palau is thus underdeveloped, and it is unlikely that largescale commercial timber production for export would be a sustainable venture, due to the relatively small volumes that would be available and the dangers of significant environmental damage from broad-scale logging in the upland forest types. There is, however, potential for small-scale timber production for local use and value-added products such as storyboards, wooden bowls and other utensils, furniture, and other non-forest timber products such as woven Pandanus mats and/or baskets. Some of these may have potential for export.

The Forestry Unit of the Bureau of Agriculture has for some years promoted development of small-scale plantations for wood production. Free seedlings have been supplied to landowners from the forestry nursery at Nekken, together with extension advice on how to grow and manage the plantations. The main species planted has been mahogany (Swietenia spp.) and there are a number of mature small plantations that have provided logs for several small saw milling operations over the last 10-15 years. There have been no recent updates of the figures for the area of plantation timber but the area is probably less than 100 ha in total.

More recently, the Ministry of Trade and Commerce and private entrepreneurs have been promoting an expansion of the plantation program, and the Ministry is funding the supply of more free seedlings to landowners and state governments in an effort to stimulate the development of a timber industry for both local use and export. The main species being promoted are teak (Tectona grandis) and mahogany. To date, there is no information available on the potential performance of teak in local conditions, but mahogany is a proven performer in Palau (although good quality seed supplies have sometime been difficult to obtain).

Tourism. There have been a few attempts to make use of Palau’s forests, savannas, or wetlands as tourist attractions. These include short forest walks to two waterfalls on Babeldaob Island, and more recently the development of a trail in Lake Ngardok Nature Reserve in Melekeok State as part of efforts to stimulate ecotourism benefits for local communities. The Bureau of Marine Resources supports local communities in Ngaremeduu Bay Conservation Area in attempts to develop kayaking tours amongst the mangroves of the conservation area. A major limiting factor to date with these efforts has been the poor road access to most of Babeldaob, but this will change with completion of the new “compact” road in the next 2-3 years.

Weaving. Pandanus (ongor, such) is harvested for weaving materials in several states aroundPalau. The leaves of this plant are collected, dried, cut into strips and woven into baskets andmats. In some states, women receive income from their sales of woven items comparable to orgreater than the local income from fishing.

5.1.2 Terrestrial Species

Birds and bats have a long and colorful history in Palau, as reflected by their inclusion in manyPalauan legends, stories, and character traits. Birds were valued for teaching lessons by exampleand certain birds were emulated to improve hunting and fighting techniques. Many of theshorebirds, especially the noddies, are highly esteemed for pointing out schooling fish to localfishermen. Many of the forest dwelling species were used traditionally as food sources, andseveral continue to be sought after (illegally) to this day, especially the Micronesian Pigeon, thePalau Fruit Dove, the Nicobar Pigeon, and the Micronesian Starling. Bird eggs, especially fromthe Micronesian Megapode and shorebird colonies, were also a traditional subsistence source offood. Fruit bats are hunted as well. Both fishing using shorebird sightings, and bird and fruit bathunting were traditionally respected activities for men to engage in, as is the case today.Birds are also important for the ecosystem services they provide. Several of Palau’s frugivorousspecies are important in seed dispersal and the more numerous insectivores keep pest andnuisance insects from accumulating beyond tolerance. Most of Palau’s resident bird speciesutilize numerous different habitat types and often move between them. As such they areimportant to the flow of energy and nutrients, maintaining a healthy balance. The shorebirds ofPalau are a good example, as they leave early each morning to search the lagoon and open oceanwaters for fish to eat, then return to roost and nest in the forests of the archipelago, bringing withthem nutrients that help the forests grow. In the harsh growing conditions of the Rock Islands,birds provide one of very few nutrient sources.

Boasting the highest bird diversity in all of Micronesia, Palau has significant potential as abirdwatcher’s destination, especially considering that it offers sightings of 9-12 bird species thatcannot be seen anywhere else in the world as well as several other range-restricted species. TheRock Islands provide a unique bird watching experience, offering eye-level views of many of Palau’s endemic species and nesting shorebirds. Many of the other islands, including Babeldaob,are attractive destinations where bird watching can be undertaken with little effort and at no greatcost to environmental health. As Palau seeks to expand its tourism industry and encourage highlevel,low-impact ventures, bird watching offers exactly that.

5.2 The Importance of Palau’s Marine Biodiversity

Today marine biodiversity is commercially important for Palau's largest sources of income:tourism andfisheries . Marine biodiversity also has very important cultural value. Traditionally,Palauans depended upon local resources as sources of food, food procurement (for example,bamboo fish traps and shell fish hooks), food processing (clay cooking pots and fuel), customand status (dugong meat and bone that are symbolically important to high clans and traditionalleaders, and women’s money in the form of turtle shell trays), clothing, transport (canoe-buildingmaterials), and shelter (building and decoration materials). Today, many of the local resourcesare not used as extensively as they were in the past and many have been replaced by importedmaterials. However, the cultural value remains high for certain resources. For instance, turtleshell money (toluk) is a vital part of the traditional exchange system among clans. Certain foodsare highly valued for the exchange system either because they can feed large groups of people(large fish, turtle, dugong) or because they are more difficult (or even illegal) to catch (turtle,dugong). Palauans still enjoy collecting and eating local foods, especially fresh marine fish andmany types of invertebrates.

5.2.1 Reefs, seagrass beds, mangroves and marine lakes

5.2.1.1 Traditional and Indirect Values

Traditional value. Marine resources have been a vital source of protein to the people of Palau forcenturies. Hundreds of fish and invertebrate species are still important food sources. These fishand invertebrate species support an extensive semi-subsistence economy throughout Palau. Manywomen collect marine invertebrates such as clams, sea cucumbers, and crabs from nearshore reefflats, seagrass beds, and mangrove areas. Men catch dozens of species of reef fish, as well asoctopus, squid, mangrove crabs, and giant clams. They often have motorized boats and are ableto fish both inside and outside Palau's extensive barrier reefs. Traditionally, the reef and lagoonsserved as learning grounds to pass traditional knowledge about the tides, moon phases, and thebehavior of marine life from one generation to the next. Rights of passage for young men oftendepended upon their skill as fishermen. Men acquired status and power by their levels of skilland knowledge about fishing and navigation. At times traditional chiefs were selected because oftheir knowledge of fish. These men were responsible for wise management of the localresources, and had the authority to open and close fishing seasons and fishing grounds.

At one time, Palauan villages were established behind stands of mangroves to protect villagersfrom dangerous raids by canoes full of warriors from other villages. The mangroves wereimportant sources of firewood and other woods that were used for building materials. Channelsthrough the mangroves were maintained to keep transportation passages clear. Today, themangroves are not used nearly as extensively as they were in the past, as other materials nowsubstitute for the products taken from the mangroves. The mangroves are often cut and filled tocreate more land for building. Many of the mangrove channels have become overgrown andclogged. Mangroves remain important habitat for mangrove crabs, which are an important commercial and subsistence catch. A few women maintain mangrove clam collection sites andsell the clams or bring them home for family consumption.

Indirect value. Residents and guests alike are attracted to the simple beauty and pure enjoymentthat the reef and lagoon provide. Seagrass beds and mangroves are important nurseries for fishand invertebrates that later migrate to the reefs. Reefs and mangroves are also important barriersthat protect the coastal areas from the full impact of storms. In addition, mangroves protect thereefs from excessive land-based sources of sediment.

5.2.1.2 Commercial Value

Tourism. Tourism is one of Palau's principal industries. In 2003, more than 67,000 people visitedPalau and in the first nine months of 2004, more than 80,000 people arrived (PVA 2004). Themajor tourism markets are Taiwan (45 percent of visitors) and Japan (38 percent of visitors). Theremaining visitors are from North America, Europe, Australia, New Zealand, and various Pacificisland countries. Palau's reefs are major tourist attractions and Palau is home to several worldrenowned dive sites. A recent exit survey indicated that approximately 85 percent of Palau'sJapanese, North American and European visitors scuba dive, while only 22 percent of those fromTaiwan dive. However, overall about 55 percent of the total visitors dive while in Palau. Theremaining 45 percent snorkel, visit the Rock Islands, see WW II relics, visit Babeldaob Islandand/or engage in sportfishing activities, among other activities (Cesar et al, 2004). Jellyfish Lake,one of Palau's marine lakes, is a major tourist attraction and is included in almost every tour ofthe Rock Islands. Although definitive numbers are not collected, a recent survey counted a peakof 300 visitors to the lake in one day (Olkeriil, pers. com. 2004). A recent estimate of the totaleconomic value per year from tourism in Palau is $27.5 million. Japanese tourists contributedover half of this amount ($14.6 million), while Taiwanese tourists contributed around 16 percent($4.3 million), combined USA and Europe ($4.2 million), and other nations ($4.4 million) (Cesaret al. 2004).

Recreational sportfishing activities are a developing industry in Palau. Tourists can now charterboats in order to go catch-and-release fishing. In 2003, there were four fishing derbies (two fortrolling and two for bottomfishing). Approximately 50 boats joined each of the trolling derbiesand about 20 boats participated in the bottomfishing tournaments. Palauan residents comprise themajority of derby participants, but there is hope to increase the tourism value of these events.

The fish landed in the derbies are often donated to Palau's hospital or schools.

Fisheries. Palau hosts both export and domestic fisheries. Export fisheries are composed offoreign longline and purse seine fleets catching tuna, billfish, and other species. In 2003, a totalof 90 longliners from China, Japan and Taiwan and 31 Japanese purse seiners were licensed tofish in Palauan waters. In 2003, these boats landed approximately 1720 metric tonnes of tuna(bigeye and yellowfin), 55 metric tonnes of marlin (black, blue and striped), 12 metric tonnes ofswordfish and 26 metric tonnes of other species (Sisior 2004). From 1993 to 1997, Palau's longline tuna industry had an average annual gross value of $28 million (Kitalong, 2003).

Values of domestic fisheries are complex and difficult to quantify in Palau. The domesticfisheries are composed of fishing and invertebrate collection for local markets and restaurants,for informal and village markets, for customary events (funerals, festivals, sporting events), for family consumption, and for export to family members abroad. In addition, fish and invertebratesare often processed, cooked, and sold throughout the country as "bentos" (lunch-sized packages).Data is collected on the commercial sale of fish and some invertebrates in the larger localmarkets. In 2002, more than 450,000 pounds with a market sale of $637,000 for many species ofreef fish and invertebrates were recorded through these receipts (see Table 6).

This, however, is a fraction of the total catch, as many of the smaller markets (where a widevariety of other species from sea cucumbers to sea turtles, as well as processed bentos, are sold)are not regularly monitored. Studies have documented the extent of some of these small-scalefishing activities. Women, in particular, are involved in many small-scale, semi-subsistenceactivities. Women sell many species of sea cucumbers, molluscs, crabs, urchins, and anemonesin small local markets throughout Palau (Matthews and Oiterong 1991; Lambeth 1999). Womenalso cook a large amount of what they sell. Due to the variety of venues and the difficulty ofgathering information, sales through smaller commercial markets, village stores, restaurants,informal markets and special order direct from the fisherman or woman are also not monitored. 

Aquarium trade. Giant clams, hard and soft corals, other invertebrates (such as starfish), andfinfish have been exported as marine ornamentals for the aquarium trade. The giant clams andcorals were hatchery raised, and all other species were collected from the wild. Currently, onlycultured giant clams and wild caught fish are sold into the aquarium trade. 

Aquaculture. Aquaculture is being encouraged in Palau as a potentially important incomeearningopportunity. Although Palau has a long history of aquaculture projects, few have beenlong standing or have generated significant income. The Palau Mariculture DemonstrationCenter (PMDC) has been raising giant clams since 1981 for reseeding programs throughout thecountry and the Pacific. The clams are also sold to the aquarium trade, and some of their shellsare sold to tourists in a small shop at the Center. In addition, the Center rears groupers andhumphead wrasse. These activities are currently only in the experimental stage and do not yetgenerate any income. The Palau Community College Cooperative Research and Extensionprogram conducts small-scale aquaculture projects focusing on trials of raising hard corals andfreshwater prawns. Proposed projects around the country include milkfish, grouper, pearl, andprawn farming.

Research. Palau is home to two marine science research institutions (Palau International CoralReef Center and Coral Reef Research Foundation). Other institutions that conduct marineresearch or host visiting scientists are: Palau Conservation Society, The Nature Conservancy,Bureau of Marine Resources, Office of Environmental Response and Coordination, and PalauCommunity College Cooperative Research and Extension. In addition, scientists from around theworld come to Palau to conduct research independently. In 2003, the Bureau of MarineResources sold 14 research permits and 1 aquaculture collection permit ($4,350). Some statesalso charge for research permits for research conducted in their jurisdiction.

5.2.2 Marine Species

As noted earlier, many marine species are valued in Palau. Culturally, some of the larger specieshave particular value, especially sea turtles, dugong, sting rays, humphead parrot fish, andhumphead wrasse. In addition, many species of schooling fish such as rabbitfish, unicorn fish,and surgeonfish have local importance.
� Palau (2008).  National Biodiversity Strategy and Action Plan, 86 pp.
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