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When we think about pollution, we tend to think of things like antifreeze, or paint thinners, or garbage – tangible things that either act as poisons or destroy the life-sustaining qualities of the environment that fish and wildlife depend on. We don’t usually think of something as intangible and omnipresent as light. 
Light is so familiar and, in the form of artificial lights, such a commonplace part of our world that we forget how powerfully it affects living things. Yet, the 24 hour cycle of light and darkness, called the circadian cycle, impacts the biology and behavior of most of the world’s living things, including ourselves. And like a chemical or physical pollutant, light can harm fish and wildlife by confusing or disrupting the environment to which they’ve evolved. 

The plight of sea turtle hatchlings on developed beaches is familiar. The tiny hatchlings are hard-wired to immediately set out in the direction of light on the horizon. For millennia, the instinct served them well as the bright reflections of the moon and stars on the water drew the baby turtles to the sea. In the last several decades, however, their instinct has too often drawn them to patio lighting on seaside condos in Florida. 

In Washington, we don’t have such dramatic reminders of  light’s influence on the natural world, prodding us to carefully consider how we light up our shoreline property. But research shows that artificial night-lighting does have the power to impact the fish that live in our waters. And, because of its economic value to the Pacific Northwest, a lot of that research has been done on salmon. 
Night lighting doesn’t just impact fish and wildlife, it also changes our experience of the night. Sometimes those changes are very positive and enhance our safety and mobility. But excessively bright or poorly directed lighting creates a harsh glare, makes it harder for us to see our way, and can rob us of the starry night sky. 

In this article we will first explore some of the ways night lighting affects fish and then we’ll consider ways to enhance our experience of the night along the shoreline with appropriate lighting that creates a safe and beautiful environment for both people and fish.

Night Lighting and Fish
A few lights here or there wouldn’t merit a lot of attention. But when you consider that more than half of the world’s population lives within 45 miles of an ocean you can begin to imagine the profound effect that our homes and towns and streets can have on the biology of fish living in the shallow waters of the nearshore. 
Moonlight, starlight and bioluminescence are the only forms of night lighting to which fish are naturally adapted, and light intensity, or brightness, governs important natural behaviors such as feeding, schooling and migration. Some types of light attract some species of salmon, a phenomenon used at hydroelectric dams to draw the fish to safe passage routes. Strobe lights, on the other hand, are generally disturbing to fish. Perhaps because the rapid change in light intensity makes it impossible for their eyes to adapt to either darkness or bright light. This piece of information wouldn’t seem to have any real world application, since fish seldom frequent discos, until you consider the appearance of cars traveling around the bend of a road along the shoreline, or a motion detection light triggered by branches swaying in the wind. 
Different species of salmon respond differently to night-lighting experiments. Coho and steelhead tend to be still at night and remain still when artificial lights are turned on. Chinook, pink and chum salmon, however, are typically active in schools after dark and will move away from light. Salmon response to night-lighting changes with age, also. As fry mature to smolts, they react more strongly to being suddenly illuminated. They dart around more wildly and seek cover for a longer time. 

When we look outside of the laboratory, beyond salmon, and into the waters of Puget Sound, we find that the complex and varied responses to night-lighting can drive changes to the community of fish. For some fish more light means more time to forage for food, while others find that they have become the now bounteous meal. In a study conducted around over-water security lighting, spiny dogfish, a Puget Sound shark, appeared to be attracted to the bright light, probably because it illuminated schooling fish. Pacific herring and sand lance numbers declined in the area as they presumably filled the sharks’ bellies.
Juvenile salmon often out-migrate at night and changes in lighting have been shown to interrupt the out migration of sockeye fry. In a field study similar to the one described above, salmon fry became food for sculpins at lighted areas along their migratory route. It would appear that darkness provides important cover for these small fish. 

On the Puntledge River in British Columbia, harbor seals became the beneficiaries of a well lit bridge. The seals enjoyed an all-night diner until researchers tried a “lights-out” experiment. The number of seals feeding in the immediate area dropped significantly. But the savvy seals repositioned themselves to take advantage of the glow from a nearby urban area and resumed their night-time feasting.
Lighting Our Way
Shorelines are special not only because we share them with fish that we value but also because of the added beauty of light reflected on the water. Water amplifies the beauty of moonlight as well as the glare of excessively bright or poorly directed light. And light over open water is free to travel long distances, turning what would be a small nuisance if it were a shady neighborhood, into a bigger one that impacts many more people. 
Not just on shorelines, but everywhere we live, and more with each passing year, the glow from our night-lighting obscures the beauty of the night sky – we call this light pollution. The changes are so gradual that we don’t even realize what we’re missing until we happen to find ourselves in some remote location, look up at the heavens and are dazzled by the amazing an unfamiliar brilliance of starlight. 

One common night-lighting mistake is over-lighting. When going from a bright room to a dark one, we find it very hard to see for awhile. But given time, our eyes adjust amazingly well to the darkness. The human eye is incredibly sensitive and can see a single candle 10 miles away. Exposure to bright light actually makes it harder to see at night, we squint in the unexpected brightness and then feel blind again when we move away from it. Softening the light works with the natural functioning of our eyes and results in greater night-time visibility. 
Another related problem is glare. Whenever light shines directly from a fixture into your eyes it causes unnecessary glare and makes it harder to see. Shielding light fixture so that all of the light is directed either down onto a path or onto a door for example, creates much better visibility for you for a lot less wattage. Shielding fixtures in this way also minimizes light pollution and sky glow. 

By becoming more careful and conscious of our night lighting choices, and by following some simple guidelines we can illuminate paths, keep our property secure, and enhance the night for fish and stargazers alike. 

Tips for Shoreline Lighting
· Provide adequate light for the task but don’t over-light. A full moon can be so bright that it casts shadows and you can read by it, yet some modern lighting systems are 100 times brighter than the full moon. 
· Shield lighting fixtures so that the light is directed down and none of the direct rays of light can reach your eye. Light fixtures of this type are called “full cutoff” fixtures. It’s not necessary to purchase entirely new fixtures – you can retrofit existing lights with cutoff “sky caps” or in some cases small pieces of aluminum sheeting fitted to the fixture. Never use an insulating material that might cause overheating. 

Tips for Shoreline Lighting (continued)
· Be mindful of your neighbors and ensure that your night lighting doesn’t encroach on their property unless it’s welcome.  

· Avoid all-night security lights. A more effective approach to security lighting is a motion detector. A moving person suddenly illuminated will be more noticeable to neighbors. When considering security lighting, also keep in mind that very bright lighting and glare creates deep shadows.

· When lighting signs, shine the light from above and in front, keeping the light aimed at the sign surface. Here, too, note that very bright signs are actually harder to read. 
· Being savvy about lighting can save money, too. While you’re making the most out of your night lighting by softening it and keeping it out of your eyes, consider saving yourself a bunch of money on your electricity bills by using high efficiency bulbs. 

To learn more about night-lighting, the resources below should be helpful. The David Owen article “The Dark Side: Making War on Light Pollution”, published in the New Yorker Magazine, is very well written. To learn more about light pollution around the country, check out the International Dark Sky Association website: http://www.darksky.org/resources/ .  

In Island County, there is a County Lighting Ordinance that was designed to preserve our County’s character, including our view of the night sky, while providing for the security of people and property. To find out more about this ordinance, which was adopted in 2000, go to: http://www.scn.org/darksky/code/wa/island_county.html 
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Free DVD on Shoreline Living!
One of the latest benefits in being a Shore Steward is having your own copy of a fantastic DVD titled Shoreline Living: Protecting Our Shorelines & Puget Sound. This 34 minute video was produced by Erica Guttman of WSU Extension in Thurston County, with funding through Puget Sound Action Team (now Puget Sound Partnership.) The DVD features local experts who instruct you on topics that are important to those who live on or near the shoreline. Hugh Shipman from the Washington State Department of Ecology explains beach processes, bluff geology, and erosion. Doug Myers from Puget Sound Partnership teaches about the marine wildlife on our beaches. Roger Giebelhaus, a Thurston County Planner, talks about development along the shoreline and on bluff properties. And Kevin McFarland, with Sound Urban Forestry, shows how to properly prune and cut trees to retain views without harming the tree. The second program on this DVD is called Plant it Right: Restoring our Streams.  Joslyn Trivett, a restoration ecologist with Sound Native Plants, demonstrates how to properly plant bare root trees and shrubs, live stakes, and potted or containerized plants. Most of what is featured in this video is not stream-specific, and is just as informational for those who live near the shoreline. 

This free DVD is offered to Island County residents by the Island County Shore Stewards and Island County Planning and Community Development. Funding was through a Centennial Clean Water Grant through the Washington State Department of Ecology. If you would like a copy, with a protective clamshell case, you can contact Shore Stewards at (360) 387-3443, ext. 258. Or email us at shorestewards@wsu.edu. Be sure to provide full contact information so we’ll know how to get it to you! 

Shoreline Education Teams: We Need Your Comments, Please!
WSU Beach Watchers on Camano Island, many of whom helped create the original Shore Stewards materials, met in July to discuss the creation of shoreline education teams. These individuals or teams would be available to come to your house, neighborhood, or community association, and give free onsite advice or education on a wide variety of shoreline topics. There are only a few topics that require professional, technical or engineering services that are beyond our abilities.

We anticipate having these teams ready to assist you by 2008.  What we need first, though, is to find out what topics you would like help with. Are you interested in learning how to replace your lawn or garden area with native plants? How to make and install your own rain barrel? Maybe you want to know more about composting. Whatever the topic, please call or email us; the contact information is at the bottom of page six.  We look forward to hearing from you.  
Calendar of Events
Spring 2008: WSU Beach Watchers training on Camano Island and Whidbey Island.   Training will be held on Camano in April and May on Tuesdays and Thursdays from 9 am to 4 pm. On Whidbey, training will be in March and April on Wednesdays and Fridays from 9 am to 4 pm .   You receive 100 hours of university level training in a large variety of subjects. The focus of training is water quality but within this it explores watersheds and groundwater, marine biology and oceanography, salmon and nearshore habitats, climate change, noxious weeds, agriculture, forestry, waste reduction, recycling, sustainable living, native plants and wildlife, intertidal monitoring, coastal geology and more. There are several field trips during the training. There is a $40 fee to offset the cost of reproducing the training manual and other printing costs. 
In return for this unique educational opportunity, Beach Watchers commit to 50 hours of volunteer community outreach for two consecutive years.   Volunteers have a lot of fun working together, and enjoy monthly meetings and occasional field trips. For additional information, you can contact Kristen Cooley at kcooley@wsu.edu. Or phone 360-679-7391 (Toll free on Camano: 629-4522, ext. 7327). 

Thursday, October 18th, 2007, 6:30 – 8:30 pm: Care and Feeding of Septic Systems.                                                                                        How much do you know about maintaining the health of your septic system? Avoid septic system nightmares by attending this free septic system workshop, courtesy of the WSU Waste Wise program and the Island County Health Department. Pre-register for this workshop by calling the WSU Extension Office, 360-629-4522, Ext 7327, option 1. Workshop will be held at Terry’s Corner Fire Station, Camano Island.

Tuesday, October 23rd, 2007, 6:30 – 8:30 pm: Care and Feeding of Septic Systems. Same workshop as October 18th. See details above. Whidbey location: Taylor Road Fire Station, north of Oak Harbor.   Pre-register for this workshop by calling the WSU Extension Office, 360-679-7327, option 1.                                                                                    
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