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Aquatic Invasive Species: Biological Pollution
There are invaders in our waters and on our beaches that threaten our native species and the ecological stability of infested areas. This “biological pollution” is referred to as AIS (Aquatic Invasive Species), ANS (Aquatic Nuisance Species), NAS (Nonindigenous Aquatic Species), and a host of other terms, and includes any species that enters an ecosystem from beyond its historic range. These species threaten the abundance and diversity of native species, and affect the recreational, commercial and aquacultural activities in our marine and estuarine waters.  We are all familiar with the land-based invaders we have to deal with, such as Himalayan blackberries or Scotch broom. This issue of the Shore Stewards News covers some of the species that are a threat to our local waters, and may not be as obvious as the land-based invaders. 
Our aquatic invaders reach our waters in a variety of ways. Some arrive along with the water ballast of ships, which includes all the living organisms in that water.  Ballast water is pumped into the ship from some foreign port and dumped into our own waters. Some arrive along with imported live seafood or bait, or as microscopic hitchhikers included with shellfish for the aquaculture industry.  Recreational boats brought in from out of state can transport these foreign invaders. Many organisms die during the trip, or cannot survive in our own waters. Others thrive due to a lack of natural predators or pests that keep these species in balance in their home waters.
Some of the invasive species mentioned here are already established, and have been here for years. Some non-native invasive species of tunicates have arrived, but are generally underwater and not readily visible to the casual observer, so will not be described in this newsletter. Links to these can be found in the bibliography.  Other species are nearby, but as far as we know have not yet entered Puget Sound. Scientists and researchers are keeping an eye out to see if and when they arrive, aided by volunteers from a variety of organizations, including local divers clubs. 
The Varnish or Purple Mahogany Clam
The varnish clam, Nuttallia obscurata, most likely came into our waters via ballast waters carried by ships from Asia, as it is native to the waters of Japan and Korea. Since the 1990s, the varnish clam has spread throughout the Strait of Georgia and the Gulf Islands in Canada, down into the Strait of Juan de Fuca, the San Juan Islands, and much of Puget Sound. One concern is that this clam may have an impact on our Manila clam (Venerupis phillippinarum).

The varnish clam is easily identified, as it does not look much like any other clam found on our beaches. The shell is relatively flat, and has a brown colored outer coating that has the appearance of peeling off, similar to old varnish on a piece of furniture. If you look inside the shell, it is purple throughout. 
This clam is now found throughout the marine waters of British Columbia, Washington and Oregon. There is little that can be done to control this species; in British Columbia, they have been renamed the “Savory Clam” in an attempt to get recreational clammers to dig them up and take them home for dinner. See first bibliography reference for further information on this clam. 
Japanese Oyster Drill
The Olympia oyster, Ostrea conchaphilia, is the only oyster that is native to Washington, and was an important food source to Native Americans. Formerly an abundant species, these Oysters were prized by settlers, and schooners carried shiploads of this oyster from Washington to San Francisco in the 1850s and 1860s. By the 1870s, the populations were significantly depleted. In the 1930s, oyster cultivators began importing the Japanese or Pacific oyster, which are larger and faster growing than the native Olympia oyster.  The Pacific oyster soon displaced the Olympia in many of their cultivated beds. When Pacific oyster seed was imported from Japan, a predator came along with the cargo: the Japanese oyster drill, or Ceratostoma inornatum.  The oyster drill is a small snail that drills a hole in the young oyster and eats the meat. These drills do not move by themselves, but are transported around the Sound on shells of oysters. It is therefore important for oyster growers to avoid transporting the oyster drill through their transplanting practices. The state has established drill-free tidelands, and there are regulations in effect that quarantine the drills and prohibit their introduction into these drill-free areas.   
Spartina
Spartina anglica is a cordgrass that has spread aggressively throughout Puget Sound since it was innocently introduced by a farmer in 1961. According to a Washington Department of Agriculture report in 2004, three counties accounted for 99 percent of the north Puget Sound and Hood Canal infestations: Island County (35 solid acres), Skagit County (350 solid acres), and Snohomish County (370 solid acres). Spartina is also found in Jefferson, Kitsap, Clallam, King, and San Juan counties. Though concentrated in the north and central Sound, state and county agencies are working with local organizations and volunteers to help remove the problem before it spreads to other areas of Puget Sound. 

This dull-green grass with pale yellow flowers at the end of multiple spikes looks like a natural grass in its coastal environment. Without a natural grazer or predator, however, the plant accumulates sediments around its roots, and transforms marshes or mudflats into Spartina meadows. Migratory waterfowl, which depend on a large diversity of native plants, lose important habitats. Commercial shellfish growers are also affected, losing valuable shellfish acreage and harming our state’s economy. Juvenile salmon foraging areas are also disrupted as Spartina colonizes eelgrass meadows affecting commercial and recreational fishing. Spartina can change the ecosystem of the areas it invades, so that native plants and animals no longer find it suitable. Besides producing seeds that float on the water, Spartina stores nutrients in large underground root masses which can withstand efforts at eradication by hand-pulling and mechanical removal. “Clones” that grow in different parts of an invaded area can grow to a size where they meet, creating a Spartina meadow. (Another species of Spartina, Spartina Alterniflora, has created similar problems in the Willipa Bay area of Washington. Spartina densiflora is a species that has been found in the west end of Grays Harbor.) 

Eradication of Spartina is a multi-agency and multiple method process. One method of removing Spartina is hand-pulling, which is particularly successful with younger plants that are not as established as larger ones. On a larger scale, Spartina is removed by herbicide spraying (air and land), mowing, and crushing. These methods, usually done by governmental agencies, often need to be repeated over a three or four year period to be effective, and timing is crucial. Mowing and herbicide spraying needs to be done early in the growing cycle, before seed production and new growth have taken place. WSU Beach Watchers volunteers on Camano Island are currently identifying Spartina locations for future removal using GPS units provided by People for Puget Sound. State, county and tribal groups are all working together to help eliminate this problem. With a continued multi-part attack on Spartina, we can be hopeful that the problem may be controlled in Island County and Puget Sound.  ( From Shore Stewards News, July 2005). 
European Green Crabs
The European green crab, Carcinus maenas, is native to the Atlantic coasts of Europe and northern Africa. It has invaded both coasts of the United States, and was first found in Washington State waters in 1998, but has not yet been found in Puget Sound. This non-native species has been found in Grays Harbor and Willapa Bay on the Washington coast, but the closest they have come to Puget Sound is near Victoria. This quickly reproducing species feeds on a large variety of marine life, including clams, mussels, oysters, small crabs and polychaetes.  When competing with Dungeness crabs (Cancer magister) for food and shelter, the European green crab is often the winner, as they are quicker and more skilled at foraging than many of our native crabs. 
This invasive species could have a very negative impact on the recreational and commercial harvesting of Dungeness crabs, clams, oysters and mussels. In the 19th century, this crab caused severe damage to the Atlantic Coast’s soft-shell clam industry. The European green crab is also a host of an acanthocephalan worm, Profilicollis botulus. This worm is dangerous to the health of local shore birds that eat the green crab. 
The Washington Department of Fish and Wildlife (WDFW) has enacted several regulations to help prevent the spread of this crab from its current coastal habitat to Puget Sound, describing it as a “deleterious exotic species”. It is illegal to transfer shells and shellfish from Grays Harbor and Willapa Bay to other state waters without permission from WDFW. It is also illegal to possess or transport any live green crabs. A volunteer network has been established in Puget Sound to keep a lookout for this crab and report if and when it arrives. Beach Watchers in Island County are among the many volunteers who set out traps on a monthly basis during the summer, and report any green crabs they may find to Nahkeeta Northwest Wildlife Services, in conjunction with WDFW. No green crabs have been found in Puget Sound so far.
The European green crab is not always green. The top shell can vary in color from dark green to dark brown, and there are small, yellow patches. The color of the underside can change to a variety of colors throughout the molting cycle. The most distinguishing feature of this crab is that there are 5 spines on either side of the eyes, and there are 3 rounded bumps between the yes. He adult is typically 2 ½ inches long, and can grow up to 4 inches. 
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E.F. Ricketts and J. Calvin 1968 Between Pacific Tides, fourth edition revised by J.W. Hedgpeth,Stanford University Press.  From the Washington Department of Fish and Wildlife website. 
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Calendar of Events
Saturday, July 29: A DAY ON THE PRAIRIE
Smith Farm, Coupeville. Join the staff and volunteers of Washington State University (WSU) Extension at this fun-filled family event and fundraiser in the biggest barn on Whidbey Island, overlooking Ebey’s Landing. Historical tours, farm visits and classes include: Clamming on the Beach, Penn Cove Shellfish Company Tour, Admiralty Head Lighthouse and Ft. Casey Tour, History of Island County Agriculture, Birds of the Prairie, Lavender Wind Farm Tour and Whidbey Ancestors Lying About Cemetery Tour just to name a few. There will also be prairie games and other kids’ activities. We will finish off the day with a BBQ supper featuring locally-grown, grass-fed beef, with beverages available at our beer & wine garden. Then we will kick up our heels at a barn dance with the “Tasty Rock & Cookin’ Blues” of the Coyote Blues Band. This is a fundraiser for WSU Extension, with a generous local contributor matching every dollar earned! 1-5 pm, tours and classes, $20 per person; prairie games and kids activities $10 per child 12 and under; 5-7 pm BBQ supper, $20 adult, $10 child 12 and under; 7-10 pm barn dance $25 couple, $15 single, $5 kids 6-18, 5 and under free. Smith Farm is located at 399 S. Ebey Road, Coupeville.
For information or to sign up for classes, go to www.island.wsu.edu or call 360-240-5558.
To view archived copies of past Shore Stewards Newsletters, go to www.shorestewards.org
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