Chapter 11
Sustaining Aquatic Biodiversity

11-1 What are the major threats to aquatic biodiversity?

We know very little about the earth’s aquatic biodiversity because there has been so little exploration of the water on this “water planet.”
A.
Three patterns of marine biodiversity are:

1.
The greatest marine biodiversity occurs in coral reefs, estuaries, and on the deep-sea ocean floor.

2.
Biodiversity is higher near the coasts because of great variety of producers, habitats, and nursery areas.

3.
Biodiversity is higher in the bottom region than in the surface region of the ocean.


Remember HIPPO!!

B.
The greatest threat to the biodiversity of oceans is loss and degradation of habitats.
1.
Coral reefs, mangrove forests, and coastal wetlands are under great pressure from human activities.
2.
Trawling and dredging are major threats to sea bottom habitats.
3.
Dams and excessive water withdrawal are destroying freshwater habitats.
C.
Harmful invasive species increasingly threaten marine biodiversity.

1.
84% of coastal waters are being colonized by invasive species.
2.
Bioinvaders are being blamed for 2/3 of all fish extinctions in the United States since 1900.
D.
By 2020, 80% of the world’s population will live near coasts and 80% of ocean pollution comes from land-based human activities and similar pressures are growing in freshwater systems and more people seek homes and recreation areas around rivers and lakes.

E.
Climate change threatens aquatic biodiversity and ecosystems services.
1.
Warming ocean temperatures will lead to coral reef die-offs.

2.
Rising sea levels will destroy coastal habitats and drown coastal wetlands.
F.
Overfishing can have drastic effects on biodiversity.
1.
Modern industrial fishing can deplete 80% of target fish species in just 10–15 years.

2.
Overfishing can lead to commercial extinction, which occurs when it is no longer profitable to continue fishing the affected species.

3.
Nearly one-third of annual fish catch consists of bycatch—non-target species that are thrown overboard.
4.
Marine and freshwater fishes are threatened with extinction by human activities more than any other group of species on the planet.
CASE STUDY:  Industrial fishing dominates the global fishing industry.  75% of the world’s fisheries are fished unsustainably.  Trawling, a method to extract fish and shellfish from the ocean floor, is by far the most destructive fishing method used.  The UN sets limits on the size and number of these methods that can be used in international waters, but compliance is voluntary.
11-2  How can we protect and sustain marine biodiversity?
A. Protecting marine biodiversity is difficult because it is difficult to monitor the impact of the human ecological footprint, oceans are unseen by most people, oceans are often thought to be inexhaustible resources, and most of the ocean area lies outside of the jurisdiction of any nation.

CASE STUDY:  Overharvesting of whale species has driven some commercially valuable species to the brink of extinction.  Blue whales were once numerous, but today only a small portion of their original population remains.  Despite protection, it is uncertain whether their population will make a comeback. Several nations continue to harvest whales, and are attempting to overthrow bans on commercial whaling.
B.
National and international laws and treaties help protect marines species, e.g.:

1.
1975 Convention on International Trade in Endangered Species (CITES)

2.
U.S. Endangered Species Act of 1973

3.
U.S. Whale Conservation and Protection Act of 1976

C.
A country’s offshore fishing zone extends 370 kilometers from its shores.
1.
Ocean areas beyond these Exclusive Economic Zones, called the high seas, are difficult to monitor.

2.
The World Conservation Union helped establish a global system of marine protected areas (MPAs).

3.
There are about 4,000 MPAs, almost 200 in U.S. waters; however, most MPAs allow ecologically harmful activities like trawling, dredging, and resource extraction.

D.
Scientists are advocating an ecosystems approach to sustaining marine biodiversity.
1.
This would entail a network of protect marine reserves, closed to extractive activities.
2.
Studies show that within as few as two years after establishing a reserve the fish are larger, reproduce more often, and are in greater variety than previously.

3.
Less that 1% of the world’s ocean area is closed to fishing in marine reserves.

E.
Integrated coastal management is a community-based effort to develop and use coastal resources more sustainably.

1.
The idea is to find cost-effective, adaptable solutions to preserve biodiversity while meeting economic and social needs.
11-3  How should we manage and sustain marine fisheries?
A.
One way to prevent overfishing is to develop better ways to protect fish populations.  The maximum sustained yield mathematical model is used, but indications are that it has hastened the collapse of most commercially valuable stocks for several reasons.
1.
Populations and growth rates are difficult to measure

2.
Sizes of fish stocks are often based on unreliable/underreported catch figures

3.
Fishing quotas are difficult to enforce

B.
Optimum sustained yield is a concept that takes into account interactions with other species and allows more room for error.  Another approach is multi-species management of a number of interaction species, which accounts for competition and predator-prey interactions.

1.
Many fisheries scientists and environmentalists are interested in using the precautionary principle for management of fisheries and marine systems.

C.
Some fishing communities regulate fish harvests on their own and others work with the government to regulate them.  Influx of large modern fishing boats and fleets has weakened the ability to regulate and sustain local fisheries.
11-4  How should we protect and sustain wetlands?
A.
Coastal and inland wetlands are important reservoirs of aquatic biodiversity; they provide ecological and economic services.

1.
Despite their value, the U.S. has lost more than half of its coastal and inland wetlands since 1900.
2.
Wetland loss in the U.S. will get worse as global warming leads to rising sea levels, which will put many coastal wetlands under water.
11-5  How can we protect and sustain freshwater lakes, rivers, and fisheries?
A.
Rivers/streams are important ecological and economic resources, but they can be degraded by overfishing, pollution, dams, and water withdrawal.
B.
To protect rivers and lakes from excess pollutants, watersheds need to be protected. 
C.
Sustainable management of freshwater fish involves encouraging populations of commercial/ sport fish species, prevents overfishing, and reduces or eliminated less desirable fish populations.
11-6  What should our priorities be for sustaining biodiversity and ecosystem services?

A.
There is evidence that the harmful effects of human activities on biodiversity can be reversed over the next two decades.
1.  This must entail an ecosystem approach to protecting biodiversity.

