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Pacific Island Region

· Diverse array of aquatic ecosystems
	· Inland freshwaters

· Mangroves

· Seagrass meadows

· Coral reefs
	· Kelp beds/forests

· Continental shelves/slopes

· Pelagic ecosystems

· Deep sea


· Ecosystem Function
· Primary producers

· Attached algae, filaments, mats, gelatinous colonies

· Consumers and decomposers rely on their inputs
· Aquatic species
· Usually increase in number from headwaters to estuaries

· Where freshwater and seawater mix

· Diversity decreases from the west to the east of Oceania

· Inland freshwaters

· Inland aquatic ecosystems are vulnerable to human activities

1. Removal of vegetation 

a.  increases sediment load

b. reduces the input of organic materials

c. increases stream temperatures

d. alters water levels

2. Irrigation runoff

a. May contain herbicides, pesticides, and overly high nutrients

3. Construction/Development

a. Sediment may wash into water flow

b. Alters habitats, making them more vulnerable to invasive species

4. Introduced species

a. Detrimental effects on indigenous fauna

b. Few cases have been beneficial

c. Some resulted in complete disaster

i. In Nauru, introduced tilapia outcompeted traditional milkfish

ii. In New Zealand, introduced aquatic plants are a major nuisance

iii. New Guinea, introduced fish (climbing perch/walking catfish) population increases, cause concern for native species in floodplain habitats

· Pacific Island fauna
· Decapod (crustacean) - Important inland aquatic fauna

· Feeding activities remove sediment from rock surfaces, allowing increased growth of algae on cleared surfaces
The most extensive inland aquatic habitats in the Pacific Islands are the great rivers and swamplands of Papua New Guinea

· Lagoons, oxbow lakes, swamplands/grasslands
· New Zealand’s stream fauna

· Few species are herbivores

· Insects are more important in food webs

· Crayfish, atyid shrimps, snails
· Mangrove Ecosystems (Mangals)
· Near shore

· Highest above sea level

· Forest formations in estuaries and flooded shores

· Tropics and subtropics

· Trap sediment and nutrient

· Provide habitat for diverse assemblages of fish and invertebrates

· Consumers are abundant and diverse

· Roots provide attachment surfaces

· Vulnerable to many anthropogenic disturbances

· Oil spills

· Shrimp farms  

It is estimated that 50% of mangrove ecosystems have been transformed or destroyed by human activity.

· Seagrass Meadows
· Evolved from terrestrial plants

· Roots extract nutrients from sediment

· Along shores

· Protected from wave action

· Form meadows

· Source of food and shelter

· Stabilize soft sediments

· Present in tropical and temperate coastal areas
· Vulnerable to human activities

· Dredging, thermal pollution, sewage discharge, agricultural runoff, over fishing (reduces grazers) 
· Coral Reefs

· Composed primarily of calcium carbonate

· Deposited by reef-building corals and calcareous algae

· Colonial animals

· Able to grow rapidly with the aid of dinoflagellates

· Dependent on zooxantellae

· Are consumers
· Capturing planktonic organisms

· Uptake dissolved organic matter

· Most diverse in western Pacific

· Over 400 species recorded

· Fewer than 100 occur in eastern Polynesia

· Oceanographic conditions

· Cooler waters in eastern Pacific

· Geotectonic factors

· Warm, shallow seas in Southeast Asia

· Human disturbances

· Reef mining, land clearing, sewage discharge, thermal discharge, overfishing, anchor damage

· Kelp Ecosystems

· Primary productivity is high

· Some is exported to adjacent ecosystems

· Remaining productivity stored in biomass of algal beds or consumed by herbivores

· Highly vulnerable to human activities

· Overfishing, pollution, thermal discharges, oil spills, radioactive pollution

· Continental Shelf, Sea Mount, Deep Coral, and Slope Ecosystems

· Pacific Island seafloor

· Slopes sharply downward
· Exception – New Guinea and New Zealand
· Slope gradually prior to dropping steeply
· Large portions are sufficiently shallow for sunlight

·  Support phytoplankton and benthic algae
· Receive abundant nutrients from adjacent land masses

· Well mixed waters

· Wind, tidal action, upwellings
· Slope Fauna

· Widely distributed

· Homogenous environment
· Decrease in abundance and diversity with increasing depth
· Sea life
· Increasing depth, fish have larger eyes and heads, smaller abdomens and other adaptations to poor light and dispersed food sources 
· Commercially valuable deep-water fish are long-lived and slow growing

· Susceptible to overfishing

· Sea mounts
· Isolated submerged volcanoes in the Pacific Island region

· Intensify currents

· Create localized areas of upwelling

· Nutrient rich waters

· Increase primary productivity of 

· Bare rock habitat 

· Colonization of suspense-feeding invertebrates

· Deep water corals

· Do not form reefs

· Some populations of seamount are exploited as fishery resources
· Continental shelves and slopes are subject to damage by oil spills, sewage, thermal discharges and over fishing
(By now I hope you’re all noticing a pattern)

· Pelagic Ecosystems

· Epipelagic zone (0-200m)

· Sharp gradients of light and temperature

· Most organic matter of sea is consumed

· Mesopelagic zone (200-1,000m)

· Very little light

· Very gradual temperature gradient

· Little seasonal variation

· No primary production

· Organic inputs derive from above
· Organisms make nocturnal migrations above to forage

· Bathypelagic zone (below 2,000m)

· Continuous darkness

· Low temperatures

· High pressures
· Deep Sea Ecosystems

· Oligotrophic – having few available food sources

· Low productivity

· Approximately 3% of particulate organic matter from the euphotic zone reaches deep sea

· Carcasses of fish or whales may sink to the bottom

· Adaptions of organisms

· Organisms produce their own light (bioluminescence) 

· Metabolic systems adjust to high pressure and low temperatures

· Physiological – different forms of metals and sulfides

