SPECIES FACT SHEET

Common Name:  Harlequin duck
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Scientific Name:  Histrionicus histrionicus  (Linnaeus, 1758)
Phylum:  
Chordata 

Class:  
Aves

Order:  
Anseriformes

Family:  
Anatidae

OR/WA BLM and FS Region 6 Units where Suspected or Documented:

Both the Forest Service and BLM have listed the harlequin duck as a Sensitive Species/Special Status Species in Oregon.  The Forest Service has also listed it as a sensitive species in Washington.  

The harlequin duck has been documented on National Forests in both states (COL, CRG, DES, GIP, MBS, MTH, OKW, OLY, SIS, UMP, WAW, WIL) and four BLM districts in Oregon (CB, EU, RO, SA).  

Natural Heritage Program Rank and Status:

· Oregon State Rank:  S2B, S3N; imperiled breeding population, rare, threatened or uncommon wintering population.
· Washington State Rank:  S2B, S3N; imperiled breeding population; very vulnerable to extirpation, rare or uncommon non-breeding population.  
· National Rank:  N4B, N4N; apparently secure. Uncommon but not rare; some cause for long-term concern due to declines or other factors.
· Global Rank: G4; apparently secure globally.
Oregon Natural Heritage Information Center has placed the duck on List 2.  This list contains taxa that are threatened with extirpation or presumed to be extirpated from the state of Oregon.  

State Status:

· Oregon State Status:  SU; sensitive species, unknown rank.
· Washington State Status:  Game Bird.

In Washington State, the harlequin duck is on the Priority Species List.  Priority species require protective measures for their perpetuation due to their population status, sensitivity to habitat alteration, and/or recreational, commercial, or tribal importance. This species is a priority for conservation and management.
Federal Status:  
· SOC; species of concern; an unofficial status, the species appears to be in jeopardy, but insufficient information to support listing.
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Figure 1.  NatureServe map of the conservation status of the harlequin duck in the United States and Canada.  A species is not shown in a jurisdiction if it is not known to breed in the jurisdiction or if it occurs only accidentally or casually in the jurisdiction.  Thus, the species may occur in a jurisdiction as a seasonal non-breeding resident or as a migratory transient but this will not be indicated on this map.  Natureserve 2007.     
In 1990, the harlequin duck was declared endangered in eastern Canada (Cornell 2003, Street 1999).  By 1991, it was a candidate for the U.S. threatened and endangered species list (Dowlan 1996, Street 1999).  It was petitioned for listing as threatened or endangered in 1995; in 1998 the USFWS found that listing was not warranted.  Although still globally widespread, the Pacific population has experienced substantial declines (NatureServe 2007).
Technical Description:

The harlequin duck is one of the smaller sea ducks.  It is a medium-sized diving duck, 12-21 inches in length with a wingspan of 22-26 inches and weighing from1.25 to 1.5 lbs.  The striking plumage of males - stripes, dots, and commas - is responsible for their being named after harlequin clowns.  Harlequin ducks have a buoyant, compact body, with strong webbed feet, which give the duck the power to swim through swift waters. They are expert swimmers. (Cornell 2003, Street 1999).  

When engaged in behavioral interactions, the Harlequin Duck gives a distinctive mouse-like squeak that is loud enough to carry over the roar of fast-moving white water.  The high pitched piping of these ducks is the reason these birds are also called "sea mice" or "squeakers."  (Cornell 2003, Street 1999).  The female also makes a coarse "ek-ek-ek" sound.  (Cornell 2003).
The male harlequin duck has a small gray bill, is boldly marked, with dark, slate blue-gray plumage on head and body with white bands and collars and a white crescent behind the bill (Cornell 2003, Street 1999).  It has chestnut-reddish brown sides and streak on top of the head with distinctive white patches and spots on the head and body, some of which are bordered by streaks of black.  Males do not reach their full breeding plumage until their third year, and have distinctive juvenile (1st year) and subadult (2nd year) plumages; molting males look similar to females when in full eclipse plumage (Cooper and Wright 1998).   Males have white scapulars, a black tail and coverts.
The female harlequin duck also has a small gray bill but is not as colorful as the male, being mostly a uniform dusky brown with a paler belly.  They have a white crescent in front of the eyes and smaller round white ear spots.  Occasionally the female will have white streaks on the back of the head. Immature females are similar to adult females, but with darker bellies.
Similar species: 

The adult male is striking in appearance and is not likely to be confused with any other duck. The very dark female is somewhat similar to female scoters but note the smaller size, smaller bill, rounder head, a less sloped forehead, and different face pattern. The female Bufflehead is also small but only has one white spot on the face and extensive white in the wings.  In flight, the female Oldsquaw also has dark wings but has more white in the head and body (Cornell 2003, Gaugh et al. 1998).
Life History:

The harlequin duck is a bird of turbulent waters, breeding on fast-flowing streams and wintering along rocky coastlines in the surf (Cornell 2003).  These small ducks are expert swimmers.  They ride rapids, diving and probing among the bottom stones of swift rivers and streams (Street 1999).  They are often seen in compact flocks during the non-breeding season. Females and paired males show strong affinity to their wintering sites (Cooke et al. 2000, Robertson et al. 2000). 

The harlequin is a short-distance migrant that moves to breeding streams from Pacific coastal areas (Cooper and Wright, 1998).  Harlequin ducks migrate northward and inland in spring, arriving at their breeding areas in the intermountain western U.S. late-April through mid-May, with males departing for west coast molting areas soon after females begin incubating (Spahr et al. 1991).  Breeding females move to the coast later depending on breeding success and whether or not females abandon young.  Nonbreeding females also remain on rivers through the incubation period. Successful females and juveniles arrive on the coast in mid to late September.  Some coastal breeding populations are probably nonmigratory (Cooper and Wright, 1998).  Young accompany their mothers to coastal molting or wintering areas in the late summer (Regehr et al. 2001). 

In Oregon, records of arrival on inland streams can be found from the first week of March, including a few reports of pairs (Dowlan 1996).  A pair was on Lost Creek in the McKenzie drainage in January, 1992, and an unspecified number of ducks was reported from the McKenzie in late February, 1991.  Pairs are seen on breeding streams in greatest numbers between the second week of April and the end of May, though a few records of pairs can be found through June.  Some of these late observations appear to represent late-nesting or non-nesting pairs (Dowlan 1996).
The harlequin duck breeds and nests along swift-moving inland streams (Street 1999).  They tend to breed in the same area in successive years (NatureServe 2007).   The male defends the female until incubation begins, then the pair bond ends (NatureServe 2007).  The female harlequin lays her eggs in a mass of down; after the eggs are laid, the male migrates to the coast to molt (Street 1999). Female harlequin ducks perform all of the incubation of the eggs, as well as the brooding and protection of the hatchlings; males provide no paternal care (Wiggins 2005).   

In Oregon, the majority of nesting attempts appear to be initiated by the second week of May, though a few hens are brooding in late April, and some may initiate as late as early June (Dowlan 1996).  In the intermountain western U.S., incubation begins mid-May through late June, depending on elevation and snow melt (Spahr et al. 1991).  In the Rockies, harlequin ducks breed relatively late, with a mean hatching date of 31 July in Grand Teton National Park (Wallen 1987).  Incubation has been reported as anywhere from 27-32 days (Gaugh et al. 1998, NatureServe 2007, Street 1999).  Harlequin ducks typically lay a single clutch per season (Gaugh et al. 1998, Street 1999).  It is not known whether replacement clutches are laid if the first clutch/brood is lost (Robertson and Goudie 1999).  The female is extremely sensitive and can be very intolerant to disturbance while incubating (Street 1999, EU BLM).

Nestlings are precocial and covered in down, and are able to leave the nest soon after hatching (Cornell 2003, NatureServe 2007, and Wiggins 2005).  Young are able to feed immediately after hatching but do not dive regularly for several weeks (Kuchel 1977).  After the young hatch the female moves her young to backwater and slow-moving channels (Street 1999).  When they’re old enough, females may accompany their broods to their wintering grounds at the coast (Regehr et al. 2001, Street), although some females leave when the young are less than 2 weeks old, and others after the young are capable of flight (Hendricks and Reichel 1998).  

Clutch size varies from three – ten pale buff eggs (Cornell 2003, Gaugh et al. 1998, NatureServe 2007, Street 1999).  Estimates of the age at which ducklings fledge vary, from as little as 5 weeks (NatureServe 2007) to possibly as long as 10 weeks (Gaugh et al. 1998).  
Brood size at fledging is usually two – five young (Cassirer et al. 1996, NatureServe 2007).  Compared to other ducks, productivity is relatively low (Spahr et al. 1991) and highly variable from year to year (NatureServe 2007).

Harlequin ducks maintain long-term pair bonds, renewed on the wintering grounds each year (Smith et al. 2000; Gowans et al. 1997; Robertson et al. 1999; Robertson et al. 2000).  Typically, the pair bond is maintained until one of the pair members dies (Smith et al. 2000).

The harlequin duck dives for food in strong currents or fast-flowing streams, looking for prey on or near the bottom.  Their diet is almost exclusively aquatic invertebrates, but also insects and a few small fish (Bellrose 1976, Cornell).  Freshwater invertebrates are the favored prey in mountain rivers.  On their wintering grounds, harlequin ducks feed almost exclusively by diving in nearshore areas, typically within 15 m of the shoreline (Goudie and Ankney 1986) using their stubby bills to pry mollusks such as snails, limpets and mussels from the rocks during the winter months (Street 1999). 

Range, Distribution, and Abundance:

This species has a holarctic range. Breeding occurs in Eurasia and two disjunct regions in North America (Natureserve 2007). The North American Pacific population breeds from western Alaska (see Johnson and Herter 1989 for details), northern Yukon, northern British Columbia, and southern Alberta south to Oregon, Idaho, Wyoming, and east of the Continental Divide in Montana (perhaps historically in California and Colorado) (Natureserve 2007).  
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Figure 2.  Range depicted for New World only.  The scale of the maps may cause narrow coastal ranges or ranges on small islands not to appear.  Not all vagrant or small disjunct occurrences are depicted.  For migratory birds, some individuals occur outside of the passage migrant range depicted.  Data provided by NatureServe in collaboration with Robert Ridgely, James Zook, The Nature Conservancy - Migratory Bird Program, Conservation International - CABS, World Wildlife Fund - US, and Environment Canada - WILDSPACE.  Natureserve 2007.
The Atlantic population breeds from Baffin Island (at least formerly), Greenland, and Iceland through central and eastern Quebec, eastern Labrador, northern Newfoundland (perhaps historically much more widely in the North Atlantic region).  The species occurs in summer in Mackenzie Valley and near Great Slave Lake, Northwest Territories.  In the Palearctic, the species breeds in Iceland and Greenland, and from the Lena River in Siberia east to Kamchatka and south to northern Mongolia and the Kurile Islands (American Ornithologists Union 1983) (Natureserve 2007). 
In the western portion of the United States, Cassirer et al. (1996) made the following estimates of the number of breeding pairs:

· Washington = 399

· Oregon = 72

· Idaho = 70

· Montana = 209

· Wyoming = 58

The same authors concluded that the numbers in the U.S. Rocky Mountain have remained stable from 1989 to the mid 1990s (Cassirer et al. 1996). Harlequin ducks have disappeared from former breeding sites in Idaho and Montana (Wiggins 2005).  Wintering populations in eastern North America are currently much smaller than historical (late 1800s) numbers, but populations grew in last part of 20th century (Cornell 2003).

Non-breeding populations occur in Eurasia, the Aleutian and Pribilof Islands south to central California; southern Labrador, Newfoundland, Nova Scotia, south to Maryland (but mostly north of Cape Cod); accidental in Hawaii; much more abundant in the Aleutians than farther south in southwestern Canada and U.S. Pacific Northwest (Natureserve 2007).  Winters along Pacific Coast from Alaska to northern California, and along Atlantic Coast from Newfoundland to New Jersey. Also in Greenland, Iceland, and along Pacific Coast southward to Japan (Cornell 2003).   Wintering distribution is mainly confined to coastal areas (Cooper and Wright, 1998).
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Because the species winters near coastlines, they may be adequately sampled with Christmas Bird Count (CBC) methodology (National Audubon Society 2002). CBC data shows a long-term increase over the past 40 years (Figure 3; rs = 0.51, P = 0.009).  However, data from 1985 to 2003 show a statistically significant (rs = - 0.75, P = 0.0015) decline (Figure 3).
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Figure 4.  Compilation of documented harlequin duck sightings from various data sources (NRIS, GeoBob, ORNHIC, WDFW datasets)

Habitat Associations:

Harlequin ducks breed in mountain streams and rivers.  In western North America, most breeding sites are on relatively rapid streams of moderate size, typically surrounded by undisturbed forest.  They winter in rough coastal waters, especially along rocky shores or reefs; summering non-breeders and immatures also occur in this habitat (Cassirer et al. 1993, Cornell 1993, Wiggins 2005). 

Harlequins nest along fast-moving rivers and mountain streams on rocky islands or banks.  Streams are usually braided to reticulate with many riffles and rapids (Cassirer et al. 1993).  They require relatively undisturbed, low gradient, meandering mountain streams with dense shrubby riparian areas (greater than 50% streamside shrub cover), and woody debris for nesting and brood rearing; also need mid-stream boulders or log jams and overhanging vegetation for cover and loafing; indicator of high water quality (Spahr et al. 1991).As described by Wiggins (2005), breeding habitat characteristics that appear to be preferred across the range of harlequin ducks include:

· wide riparian vegetative zones

· clear, clean water of low acidity

· braided or multi-channel streams with islands for nesting and roosting

· rocky substrate

· a stream gradient of 1 to 7 percent, with some quiescent areas

Harlequin ducks typically nest on the ground in well-concealed locations, usually on mid-stream islands (Wiggins 2005) although successful nest sites have also been located in tree cavities or cliff ledges which afford safety from high water (Street 1999).   Occasionally harlequin ducks may nest up to 45m away from a stream (EUG BLM), but nests are typically located close (within 10m) to water and have some degree of vertical cover close to the nest (Bruner 1997, Robertson and Goudie 1999).   Nests may also be situated at the base of trees, on piles of woody debris, under fallen logs, or on sheltered banks (Robertson and Goudie 1999).  They will sometimes nest beside mountain lakes and lake outlets (Natureserve 2007).

Threats:

Harlequin ducks have been the focus of management actions in eastern North America, the Pacific Northwest, and in the Rocky Mountain states due to concern over declining populations.  Relative to other species of ducks, they occur at low population densities and exhibit high breeding site fidelity, low reproductive rates, and delayed reproduction. All of these traits contribute to making harlequin duck populations particularly slow to recover from habitat degradation or loss (Wiggins 2005).
The primary factors thought to be responsible for local declines in the number of harlequin ducks are the degradation of breeding streams, such as damming,  and human disturbance (such as rafting and other river-associated recreation) during the breeding season.  In many areas, the vast majority of harlequin ducks breed on National Forest System lands, thus human recreation use of breeding streams during the summer months has the potential to cause stream abandonment or to decrease reproductive success (Wiggins 2005).  
Hunting harlequin ducks contributes directly to mortality.  Winter hunting is currently allowed in the state of Washington, despite the harlequin being listing as a priority species for the state.  Wiggins (2005) has suggested that even a low level of hunting pressure is likely to have a significant impact on population stability in the western United States.  
Industrial and shipping pollution may also pose threats to local populations on the wintering grounds.  Nine years after the Exxon Valdez oil spill in Alaska, wintering harlequin ducks were still showing decreased survival in areas affected by oil (relative to harlequins in unaffected areas; Esler et al. 2000, Esler et al. 2002).

Activities such as logging, road-building, and mining may act to increase sedimentation along breeding streams that may affect its food source.  These activities also increase disturbance to nesting birds, and facilitate easier human access to remote breeding sites. 

Livestock grazing may also represent a threat to harlequin duck nesting habitat. In areas with heavy livestock grazing, livestock may directly disturb nesting activities of female harlequin ducks (Wiggins 2005).
Conservation Considerations:

In general, recommendations for forest management practices to reduce threats to this species and aid harlequin ducks generally fall under two categories (Wiggins 2005):

1. maintain the quality of breeding habitat, and 

2. minimize disturbance along breeding streams.
To achieve this, avoid or minimize activities that may lead to altered water flow patterns.  Maintain high water quality.  Consider locating hiking trails and roads at least 50m from inhabited rivers and streams.  Attempt to make these human travel corridors invisible from the streams.  Road closures may also be useful in some areas to reduce disturbance (Thomas et al. 1993).  
There has been little scope for studying the effects of forest management practices (e.g., logging, forest thinning, road building) on breeding status.  Research could be carried out to assess the effects of management activities on local harlequin duck populations (Wiggins 2005).  When managing riparian forests at known locations of harlequin ducks, consider maintaining clumps of high density canopy cover as well as shrub and other cover needed to hide nesting birds.  Also, when in the vicinity of known duck sites, consider conducting riparian logging and other riparian management activities outside of the breeding season, namely from September to May.  
Look for ways to develop educational material to inform the public about harlequin ducks and their conservation.
The Harlequin Duck Working Group (1993) recommended the following conservation efforts be pursued: 
· examine productivity, survival and recruitment rates
· investigate food habits and feeding requirements in breeding 
· investigate movement, migration, and dispersal patterns within and between breeding and wintering areas
· examine genetic differences among breeding populations 
Cassirer et al. (1993) recommended the establishment of regionally consistent statistically valid monitoring programs throughout the breeding and wintering range.

Other pertinent information (references to Survey Protocols, etc):

From North American Bird Bander, July-September 1996.  Volume 21, Number 3.  Information presented by Steve Dowlan:   
The Breeding Status and Distribution of Harlequin Ducks in Oregon 

The breeding status of Harlequin Ducks (Histrionicus histrionicus) in western Oregon has remained uncertain since Gabrielson and Jewett listed three definite breeding records in the 1940 publication of "Birds of Oregon." Despite this paucity of confirmed breeding records, the authors concluded their entry on breeding records of the "western' Harlequin Duck (Histrionicus histrionicus pacificus) in Oregon by stating "Undoubtedly, this beautiful little inhabitant of the mountain streams nests through the Cascades in suitable localities and more records will be procured as the number of bird students increases." 

Prior to 1993, only 5 nests had yet been found in the Oregon Cascades, though brood sightings had been reported from at least 20 streams from Douglas to Multnomah Counties. Harlequin Duck was listed as "Federal Candidate Species, Category 2" for protection under the Federal Endangered Species Act in November, 1991.  In response, biologists and government agencies from throughout the United States and Canada formed a working group to share information, address future research needs, and formulate survey protocols.

In March 1993, Oregon Department of Fish and Wildlife organized a Harlequin Duck Working Group for the state and proposed a comprehensive survey effort for northwest Oregon which would focus on investigating streams for which few or no records existed, as well as streams with previous sightings. A total of 281 observations were recorded for 1993 in the final report for this study.  Birds were found on 31 named streams and tributaries, though some stream and tributary names in the final report were misinterpreted or are not accurate. The report identifies 47 pairs from survey data.  The 1993 survey efforts proved that Harlequin Ducks are more widespread and numerous than land-management agencies had previously thought. The positive results of these surveys in streams with few or no previous recorded sightings demonstrated that an intensive survey effort may be necessary just to establish presence.  

ATTACHMENTS:

Appendix 1.  Additional Survey Information
Appendix 2.  Survey Protocol
Preparer:

Theresa Stone, Umpqua National Forest, Roseburg OR
Date Completed:

September 14, 2007

Revised by: Rob Huff, Oregon State Office BLM

February 18, 2009

(Only revisions made were to the list of federal units considering the species as suspected or documented). 
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Appendix 1.  Additional Survey Information

Inventory and monitoring  

(Wiggins 2005)

An inventory and monitoring protocol has been developed for harlequin ducks, based largely on the species’ biology within Region 2 and nearby areas (see attached).  This protocol was originally developed by Cassirer et al. (1996).  Note that the methodology outlined should be modified according to the goals of the study.  For example, both brood and pair surveys may be undertaken to assess local stream occupancy, but brood surveys are the only method available for assessing local reproductive success.

Surveys at different times of the year (e.g., May, June, July) each have their own drawbacks including poor weather, difficulty in spotting birds after the relatively visible males have left the breeding streams, and the secretive behavior of females and broods.  Observer experience should also be standardized as much as possible.  Aerial surveys can cover large areas, but these are susceptible to weather conditions and are relatively expensive.

Schirato and Perfito (1998) suggested that ground surveys along breeding streams should ideally be carried out six times over the course of the breeding season.  Repetition is necessary due to inaccuracies resulting from overlooking birds (because they are relatively secretive during the breeding season) and from misclassifying migrant and post-breeding birds as local breeders.  Cassirer et al. (1996) suggested that surveys of breeding streams be carried out along the length of the streams, from the headwaters to any confluence downstream.  Obviously, such surveying may be time-consuming and/or logistically difficult.

The only method available for assessing reproductive success is to perform brood surveys in early August (Cassirer et al. 1996).  Although surveys can be initiated earlier in the season, accurate assessment of reproductive success is better accomplished with later surveys, when ducklings are closer to fledging age.  Cassirer et al. (1996) provide details on methodology for brood surveys.

APPENDIX 2.  Inventory and Monitoring Protocol for Harlequin Ducks
(Modified from Cassirer et al. 1996)

These inventory and monitoring guidelines are based on data collected in Idaho, Montana, and Wyoming breeding areas. Breeding chronology of harlequin ducks varies by area, for instance harlequin duck arrival and breeding activities in Grand Teton National Park, Wyoming occur two to four weeks later than in northern Idaho (Wallen 1987, Cassirer and Groves 1994). Therefore, this protocol is only specifically applicable to the area it was developed, and other areas where similar breeding chronology has been documented.

Monitoring

A rotational survey design (Skalski 1990, 1995) has been selected for monitoring harlequin duck pair numbers and productivity in the U.S. Rocky Mountains. All harlequin duck breeding streams and probable breeding streams that can reasonably be surveyed are incorporated in this survey design. Streams currently of unknown status should be added to this list in the future if inventory efforts reveal that they are harlequin duck breeding streams. Selected “bellwether” streams are monitored on an annual basis. These streams should be selected based on relative accessibility, consistence of harlequin duck use, and distribution throughout the Rocky Mountain breeding range. A minimum of 25 percent of the remaining breeding or probable breeding streams in the subprovince are randomly selected and surveyed on a rotational basis. Monitoring should be conducted whether or not any management activities are scheduled in the area.

A population estimate is derived by combining the actual number of pairs observed during pair surveys on the “bellwether” streams” and “rotational” streams. The number of pairs observed on the “bellwether” streams is summed and the average number observed on the rotational streams is applied to all remaining breeding or probable breeding streams (Skalski 1995).  It should be noted, however, that this population estimate is an index, and it likely underestimates the true population size because of the observability of harlequin ducks (see pair surveys under survey methodology).  Variance is estimated assuming a total count on the bellwether streams, and a variance estimate for observations on the rotational streams.

Inventory

Inventory should be conducted on streams where harlequin ducks have been observed but where breeding status is unknown and on streams that are potentially suitable harlequin duck habitat. On streams where breeding status is unknown, a minimum of four surveys, three of which are pair surveys, should be conducted over a period of three or more years prior to determining stream status. On streams that are potential habitat, but where no ducks have been observed, at least four surveys should be conducted over two years, including at least two pair surveys, prior to determining stream status. However, if a brood or nest is observed at any time during surveys, the stream will be classified as a breeding stream.

Survey methodology

Timing is critical for both inventory and monitoring surveys. Timing is probably the most important factor in survey success. For this reason, most surveys must be conducted specifically for harlequin ducks, rather than in combination with fish or other wildlife surveys. Surveys are conducted during two periods: spring pair surveys and summer brood surveys.

Pair surveys
In the northern Columbia Basin and Rocky Mountain Front subprovinces, spring pair surveys should be conducted between 25 April and 25 May. In the Intermountain subprovince spring pair surveys should be conducted between 5 May and 15 June. Although these are the periods when pairs are most likely to be observed, even when conducted during this period, surveys underestimate the actual number of pairs present by an average of 31 percent (Cassirer and Groves 1994). Because count accuracy can be variable, at 2 surveys should be conducted during this period for monitoring purposes. The survey with the highest number of ducks should be used for monitoring estimates.
Brood surveys
Brood surveys conducted for monitoring purposes should occur between 15 July and 5 August in the northern Columbia Basin subprovince and between 1 August and 21 August in the Intermountain subprovince. Although ducklings hatch several weeks prior to these dates in both subprovinces, because of mortality rates typically occurring in young ducklings, surveys conducted during this period give a more accurate estimate of ducklings fledged. Ducklings should be aged by plumage development (see Cassirer et al. 1996) during brood surveys. Inventory surveys for presence only can be conducted as early as 1 July in the northern Columbia Basin and as early as 15 July in the Intermountain subprovince.
Inventory surveys should cover the entire stream from 2nd- or 3rd-order headwaters to the mouth. Inventory of this area should be conducted during the spring, and again during the summer, (or until ducks are observed, whichever is first) for at least two years before determining stream status. Therefore, inventory should be an ongoing program, not simply associated with proposed management activities.

Little specialized equipment is required for harlequin duck surveys. Some equipment that may be useful is:

· 8 to 10 power waterproof binoculars

· Felt-soled wading boots

· Neoprene stocking foot chest waders
Surveys can be conducted during any weather and at any time of day. Surveyors should use binoculars as much as practical, particularly in long, straight stream reaches. Harlequin ducks are commonly observed sitting on instream rocks or on the streambank, swimming or feeding in the middle of the stream, or paddling along the bank eddy. In the spring, the male is usually spotted first. Look carefully for the female nearby; the white spot on the side of her head is usually her most conspicuous feature. Both the male and female appear dark in flight, with no white markings on the underside of the wings.

Surveys can be conducted on foot, by boat, or by driving next to the stream. Walking is the best way to survey most streams. Walking surveys can be conducted in an up- or downstream direction. It is easier to survey downstream. However, the ducks do not swim as quickly upstream as they float downstream, and they are more observable when surveys are conducted going upstream. Also keep in mind the direction of the sun; observability can be greatly reduced on surveys conducted in the direction of the sun. If a road is available, use a crew of at least two people. Drop one person off at the beginning of the survey reach, a second person drives to a midpoint, preferably where the truck is visible from the stream or at a bridge or trail crossing, and walks to the end of the survey reach. After ducks are observed move off the stream to walk around them. When surveys are conducted in a downstream direction, you can often get closer to the ducks by making a wide circle around to get below them and approach from downstream. Count on covering about 1 mile per hour in spring surveys and 1.5 miles per hour in summer surveys. Because the ducks are mobile, enough people should be surveying to cover the entire stream in one day.

Boating is a very good way to survey, especially in the spring. Rafts or drift boats are best because one person can row while one or two passengers look for ducks. Fifteen to 20 miles of stream is a reasonable distance to cover by boat in a day, but the distance covered will vary with water conditions and access. Kayaking is also a good survey method and may be the only way to cover some streams at certain times of year. Depending on the stream and season, kayakers should be comfortable running class IV or V water and should also be familiar with harlequin ducks. Inner tubes may be used in summer surveys when the water is too low for boating but too deep or swift for walking. A wet suit or neoprene chest waders are usually necessary when inner tubing, even in warm weather.

Driving surveys can be conducted by two people along roads that closely follow the stream. Drive slowly with the observer in the passenger side of the vehicle next to the stream or in the back of a pickup. Check areas where the stream is not in full view of the road on foot.

The spring pair survey period coincides with peak spring runoff in the Rocky Mountains. Therefore walking surveys of all but the smallest streams will usually be conducted by hiking along the streambank. Surveyors should be prepared for inclement weather and snow. If roads are not plowed, snowmachines may be necessary to get to survey areas. Camping out may be required to cover the upper reaches of some streams.

Streams will be relatively low during brood surveys, and walking surveys can be conducted by a combination of wading in the stream and walking along the bank. Felt-soled boots with neoprene socks and wool socks are recommended for walking in the stream. Stocking foot chest waders with felt-soled boots may be useful in cooler weather or higher water.
Data Collection
Record data on a standardized form (suggested form below), and enter the information into a computer data base. Please send copies of all inventory and monitoring data, even when no ducks are observed, as well as observation reports to the appropriate Conservation Data Center or Natural Heritage Program.

Harlequin Duck Survey Form
Surveyors’ names:

Address:

Date: Time start: Time end:

Stream name:

Start location:

Start UTM coordinates:

End location:

End UTM coordinates:

Distance covered (km):

Type of survey (walk, boat, drive):

Observations/Comments:

Harlequin Duck Observations
Note: Idaho, Montana, Wyoming and several coastal states and provinces have marked harlequin ducks. Colored nasal markers on the bill and colored, numbered, and metal leg bands on both legs are being used. Please check for marks on all harlequins and include a detailed description of any observed.

Time: Number: Sex: Age class:

Location: UTMN UTME

T R S 1/4

Activity/Comments:

Time: Number: Sex: Age class:

Location: UTMN UTME

T R S 1/4

Activity/Comments:

Time: Number: Sex: Age class:

Location: UTMN UTME

T R S 1/4

Activity/Comments:
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