1. Describe, in detail, three human activities not mentioned in lecture, that may be contributing to hypoxic conditions in Hood Canal.  Which of these would be easiest to modify or regulate?

Activities

· Clearing of land next to the rivers and removal of riparian vegetation would result in more runoff and nutrients entering the river.  This is because dense vegetation intercepts precipitation and surface runoff better than lawns, fields, clearcuts or concrete and both limits and modulates the input of water into the river.  This vegetation also intercepts and takes up a significant amount of the nutrients in that runoff.  This addition of nutrients would increase algal growth and, ultimately contribute to eutrophication and hypoxia in Canal waters.

· Agricultural and horticultural activities in the Hood Canal watershed would add nutrients to the Canal.  An increase in the area of land devoted to agriculture or an increase in fertilizer use on land that has already been converted would both contribute to increasing nutrient input into Hood Canal. This addition of nutrients would increase algal growth and, ultimately contribute to eutrophication and hypoxia in Canal waters.

· Increased development of houses in the Hood Canal watershed would lead to more septic tanks.  Septic tanks do not remove as much nitrogen as tertiary sewage treatment so even a well-maintained septic system will contribute nitrogen to groundwater.  That groundwater eventually reaches Hood Canal, contributing to nutrient enrichment of the Canal.  Aging septic systems would also contribute to an increase in nutrient enrichment of the Canal.

· In recent years there has been growing concern that the chum salmon fishery in Hood Canal is contributing a large number of carcasses into the canal.  The main value of chum is their eggs so fishes are caught, the eggs are stripped from the females and the carcasses are dumped directly into the Canal or along the shoreline.  The breakdown of these carcasses by bacteria and fungi consumes oxygen, contributing to hypoxia in the Canal.

Regulation

Regulation of some of these activities require a large monetary outlay like septic tank maintenance/replacement and riparian zone replanting or acquisition of  river or Canal waterfront to develop buffer strips. Which one is easiest to modify or regulate depends on the level of modification or regulation you think is appropriate.

Regulation of all of these activities requires “buy-in” by local residents or fishers who need to be involved in restoration efforts or need to change their behaviors.  Which one is easiest to modify or regulate depends on which of these groups you think would be more cooperative.

2. What are three characteristics of a harvested species that influence how that species or populations within the species will be affected by harvest?  Provide examples for each.

Population size: smaller populations are more heavily impacted by harvest because there is a smaller “excess recruitment” and small populations are more likely to be irreparably impacted by stochastic events.  Examples: just about any large, predatory fish

Range: species with a small range or endemics are more likely to be impacted by harvest because 1) small range is often associated with small population size, 2) when the range is small there are fewer places that are unfished and therefore provide natural refuges

Age at reproductive maturity: fishes that take longer to reach maturity are more likely to recruit into the harvest before recruiting into the reproducing population.  When this happens, fishes are being caught before they have a chance to contribute to the next generation.  Examples:  swordfish, orange roughy

Long lifespan: long lifespan is often associated with late maturity and, in long-lived species, older females are often much larger that younger females and contribute relatively more to the total fecundity of the population.  Removal of these large, old females significantly reduces the reproductive potential of the population.

Association with target species: species that share the habitat of a species targeted by a fishery and, particularly those that are also behaviorally similar to target species, are more likely to be captured as by-catch in the fishery.  This means, in most cases, that their harvest is unregulated and unmonitored.  Examples: big skate

Specialized habitat requirements: Species that require specific habitats for spawning or as nurseries are more vulnerable because: 1) both habitats must be in good shape to allow the species to complete its lifecycle, and 2) nursery and spawning habitats are often in coastal waters that are heavily impacted by humans

Fecundity: Species with lower fecundity will be more susceptible to overfishing and will be recover from overfishing more slowly

3. Based on the seminar readings, describe two positive and two negative aspects of community-regulation of fishery resources.

Positive

· Local knowledge of fishers may contribute to a better design of regulations

· Community social ties can reduce cheating

· Fishers often have had bad experiences with fisheries scientists and managers and may be more inclined to cooperate with regulation that they are an integral part of

Negative

· Fisher’s experience with the fishery determines their ability to see patterns.  For example, older fishers on the East Coast of the U.S. recognize that the average size of swordfish captured in the fishery has declined but younger fishers don’t see this.  Local knowledge limited by the demographics of the fishers.

· Not all fisheries have a community associated with them

· Stock may be fished by more than one community of fishers

· Fishers may be driven by short-term incentives  (buying new nets, paying their boat off, buying a house, sending the kids to school) instead of the long-term health of the fishery.

