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Effects of Human Disturbance & Flushing Distances
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[bookmark: _GoBack]

Conservation status of DNWR – purpose and FWS trust species

To preserve foraging and resting habitat for overwintering and staging waterfowl and shorebirds, the Refuge manages of public use closure of the tideflats around the project area between October and mid-May.  This management action was established to provide a refugia to shorebirds and waterfowl during critical stages in their life cycle and is particularly relevant given increased visitation as well as the presence of 6 hunt clubs along the southern shore of Dungeness Bay.  Allowing regular access for installation, maintenance and harvest by 4-15 people for up to 90 days per year is at odds with the purpose of the Refuge and existing regulations placed to restrict human disturbance within the highest use area of the Refuge.  

Effects of disturbance

Assessing the effects of disturbance on wildlife and their response is complicated by multiple factors including: species or species assemblages, time of year, weather conditions, flock size, activity (foraging vs resting), type of disturbance and past history of disturbance.   Frequent, cumulative or particularly severe disturbance may force birds to abandon foraging areas or roost sites near preferred feeding areas; increase energetic demand through flight; force them to forage in less suitable sites or lead to reduced productivity or survival.  

Displacement - Many studies have demonstrated that shorebirds and waterfowl concentrate at sites where they can maximize energy gain (Cayford 1993, Davidson & Rothwell 1993). Flushing in response to human disturbance will reduce the time waterbirds spend feeding or resting and may cause them to move to less productive or locations (Tuite et al. 1983, Knapton et al. 2000).  If the disturbance is severe or regular enough, they will completely abandon preferred sites (Tuite et al. 1983; Cayford 1993).

Most shorebirds and waterfowl meet there energetic requirements by also foraging at night.  This adaptation is especially critical in tidally influence areas such as Dungeness NWR when higher tidal elevations prevail during the day in winter.  Nocturnal foraging provides a respite from the typical disturbance factors common at Dungeness NWR (i.e. low flying aircraft, visitors walking along the open sections of the spit).  However if night-time foraging coincides with periods of high human disturbance during periods of high energetic demand (low fat stores), additional mortality or displacement will occur.  

Energetic Requirements - Waterbirds almost invariably rely on energetically expensive flight as a response to disturbance. To compensate for increased levels of disturbance, they must either increase their food intake to balance additional flight costs, or fly to other less profitable but less disturbed areas to feed.  Reoccurring, severe or cumulative disturbance further increases energetic costs to waterbirds and can lead to reduced fitness, decreased productivity or increased mortality rates (Davidson and Rothwell 1993, Baldassarre and Bolen 1994, Ward and Andrews 1993, Galicia and Baldassarre 1997, Cywinski 2004).

Davidson 1993 notes during periods of cold winter weather, food becomes harder to find while energy demand for thermoregulation increases, so that food intake has to be increased. When severe weather lasts for a few days or more waterfowl regularly draw on fat and protein stores accumulated earlier in the winter and mortality rates increase (e.g. Davidson 1981, Davidson & Evans 1982). Additional disturbance of waterfowl at such times, particularly if it involves flight, accelerates the rate of nutrient store use and so increases mortality risks. In early winter food intake must exceed daily needs for stores to be accumulated, so although disturbance may have no obvious impact at the time it may delay the timing of energy store gain, so increasing vulnerability to later periods of severe weather.  In spring and autumn many waterfowl are gaining large stores of fat and protein in preparation for their major migrations. During these periods daily food requirements are high and some evidence indicates that birds are feeding at or near their maximum attainable intake (Ens et al. 1990). These problems of achieving high food intakes appear particularly acute in spring when birds are migrating on very tight schedules so as to reach breeding grounds at the right time. Hence in spring disturbance that reduces net energy gain could lead to birds migrating to their breeding grounds with reduced energy stores. In some years, arctic-breeders need to draw heavily on their stores soon after arriving on breeding grounds. If spring snow-melt is late and weather conditions are bad, reduced energy stores may affect breeding success and even adult survival (Boyd 1992; Davidson & Morrison 1992). In autumn when waterfowl undergo a major molt, direct and indirect effects of disturbance are high because energy demands for the growth of new feathers are high.  In addition, some waterfowl undergo flightless molt in autumn and become more vulnerable to human disturbance that causes them to move from safe refuges to areas where depredation risk is greater.

Cumulative disturbance factors

Assessing the impact of human disturbance to wildlife is further complicated when considering their response to multiple types of disturbances in the same area or timeframe.   For instance, Townshend & O'Connor (1993) suggest that waterfowl numbers and usage at sites in England were affected by waterfowl hunting, but primarily when the presence of bait-diggers in key areas in which hunting was prohibited. Further, Smit and Visser (1994) found that flushing distance of Brant increased from 210m to 370 m during the beginning of the hunting season.  They noted average flushing distances of 105 meters (58-152m) for Brant and 71 m (57-86m) for Dunlin when approached by walkers on the tide flat but found that they will tolerate bait diggers working at the same spot for long periods at closer distances.

Species-specific Examples

Brant is a good species for evaluating the general impacts of disturbance to waterfowl on Dungeness NWA because it is one of the largest migratory birds on the Refuge, it is a flocking species and is actively hunted in the area.  Multiple studies have shown that larger species as well as flocking birds tend to respond more strongly to disturbance.  Recent counts reveal that up to 2,700 Brant use the refuge on any given day in winter, accounting for 48-75% of Brant in the entire Bay.  They are obligate eelgrass (Zostera maritima) foragers and their fitness is determined by the availability of this primary forage plant (Reed et al. 1998). Oyster culture operations that cause loss of eelgrass and the presence of structures associated with oyster farms preclude access by Brant to large areas in some estuaries (Wilson and Atkinson 1995, Reed et al. 1998). In addition, Brant are more sensitive to disturbance (taking flight at greater distances from oyster boats) when they are feeding in eelgrass areas than when they are resting (Mori et al. 2001).  Kramer (1976) and Owens (1977) found that Brant were highly sensitive to human disturbance during the fall and winter months. Disturbance during winter and staging is of particular concern because it can negatively affect the ability of Brant to build energy reserves for migration and breeding and thus lower reproductive success (Henry 1980, Derksen and Ward 1993, Reed et al. 1998, Ward et al. 2005).

Wigeon are one of the most abundant dabbling ducks on the Refuge in winter and migration, with high counts of up to 3,500/day.  They feed on eelgrass and other seagrasses either attached to the sediment or, opportunistically, floating in the water.  Because they are dabbling ducks, tidal elevations over eelgrass beds effectively restrict the amount of time and habitat from which to forage on the Refuge between 3-5’ tides.  They are relatively inefficient grazers and subsist on a high quantity of relatively poor quality forage which requires long periods of feeding to meet daily energy requirements (Fox et al 1993). Studies have found that disturbance later on in the tidal cycle, when Wigeon are standing on the exposed mud to feed, invariably causes the entire flock to abandon the Zostera bed completely until the next tidal cycle.  As a result, Wigeon experience lost feeding time as well as increased energy demands of flight which is further exacerbated during the hunting season. 

Dunlin are the most abundant shorebird species on the Refuge during winter and migration with abundance up to 2,000 birds/day.  Shorebirds, in general, share the same basic energetic requirements and challenges as waterfowl with dramatic changes in body mass during their time on the Refuge (McEwan and Whitehead 1984, Davidson and Evans 1989, Buchanan 2006).  Buchanan (2006) has noted that dunlin habitat is in decline in the Puget Sound area due to expansion of human use and disturbance.  As a result, foraging habitat is a key limiting factor for this species particularly during winter and staging periods.  The area immediately around the project area is one of few high quality foraging sites for Dunlin in Dungeness Basin. Introduction of such a high density aquaculture farm with up to 15 people managing the site for up to 90 days per year will most likely result in significant reduction in dunlin use of the Refuge and possibly reduced carrying capacity for the Bay.  During a five-year investigation of mariculture effects on shorebirds, Kelly et al. (1996) revealed a significant net decrease in total shorebird use of areas developed for aquaculture. They found that mariculture not only blocked shorebird access to sediments directly below oyster bags, but also reduced shorebird use in the general vicinity of mariculture structures (Kelly et al. 1996).  In this study, Dunlin and Western Sandpipers – species of highest abundance on the Refuge - actively avoided mariculture areas.  In addition, Smit and Visser (1993) noted that the presence of just one person on a tidal flat can create a surprisingly large disturbance area in which birds stop feeding or flush (e.g Dunlin = 32 acres).  They note that people actively moving around on tide flats create more disturbance than people who stay in one place for some time. However, they also note that even static types of activity can cause major disturbance if they are intensive and/or widespread.  

Flushing Distance/Buffer Zones

Mori et al 2001 studied the flushing distance of waterfowl to boats in Japan.  They found that species flush at different distances in single species flocks (range 193 – 480’ and 201-297’ for Wigeon and Mallard respectively).  They also found that response varies by activity; foraging species flush at a greater distance from disturbance (369’ vs 237 for resting); larger flocks flush at greater distances than smaller flocks or individuals.  Finally, they note that time of day can also influence flushing distance of Mallards (369’ during the morning vs 234’ in the afternoon).

In addition, Smit and Visser (1994) showed that the cumulative effects of disturbance can increase flushing distance in response to any disturbance citing a study conducted by Rudfeld in which flushing distance of Brant to motorboats increased from 630’ to 1,110’ during the beginning of the hunting season.  They note average flushing distances of Brant at 315’(174-456’) and Dunlin 213 (171-258’) when approached by walkers on the tide flat but note that they will tolerate bait diggers working at the same spot for long periods at closer distances.  Berger (1981) found fewer shorebirds around people walking or jogging and that 50% flushed birds relocated elsewhere.  Berger and Gochfield (1991) found that decreased forage time and increased time running or flushing from humans occurred for Sanderling at approximately 300’.

Given that the highest use area for waterfowl is within the eastern end of the project area and the proposal locates the primary boat access point (i.e. location of highest activity for workers) within that same area, operations should be restricted to periods outside of waterfowl and shorebird use days (i.e. October – April).  Or, barring that, the boat access point must be moved or over 10,000 waterfowl will be affected.  In addition, buffer distances should be developed for concentrated feeding times between 3-5’ tides if these periods cannot be avoided. 


