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1.0 Purpose of Study

Very little information exists on concentratiorfscertain contaminants available
to sea ducks, particularly mercury (Hg). Mercuaipersistent contaminant, and readily
available to most fish and wildlife through atmospb deposition and localized
industrial point sources (Evers et al. 2005). lewé methylmercury (MeHg), the
organic and highly toxic form of Hg, is bio-mageii through marine and freshwater
food chains and at certain levels can be harmfuliiife. The adverse effect levels of
Hg for sea ducks are unknown. Exposure to diddgrgan be highly variable among
species of sea ducks due to prey selection, fogeggnategies, and the proximity of
wintering and breeding locations to contaminatesr

Whole blood is the best tissue to determine reiceake of contaminants through
daily foraging and can be sampled nonlethally. dvey levels in the whole blood of
birds often reflect an individual’'s Hg exposuredtigh diet over the past several days
(Evers et al. 2005). Mecury in the blood of birglprimarily MeHg (>95%) (Fournier et
al. 2002, Rimmer et al. 2005). Blood samplingwHaon-lethal capture options to
conduct follow up studies (i.e., behavioral, sua¥jveproductive). Feathers can also be
collected from live sampling and provide a moregkd@rm accumulation of Hg,
ultimately representing excess body burdens ofltighed into growing feathers at the
time and location of an individual’s molt (Bearheipal. 2000).

Harlequin DucksHistrionicus histrionicuswere chosen because; 1) to the best
of my knowledge, Hg data are not available foriaelequin Duck, 2) Harlequins
consume animal prey items known to accumulate coinents, 3) Harlequins express
strong winter philopatry and are susceptible Hgosxgppe from contaminated sites, and 4)
extensive Harlequin research has been conduct&thgka and the opportunity for
utilizing archived blood samples from various locas existed.

2.0 Study Area

Archived Harlequin Duck blood samples were obtdiftem researchers
conducting live capture and sampling studies frommer molting sites at Kodiak Island
and wintering birds from multiple sites of westémalaska Island, Alaska (Appendix 1).

3.0 Sample Analysis

Samples were split among three laboratories foahtysis; 1) Trace Element
Research Laboratory (TERL) at Texas A&M UniversiyCenter for Environmental
Sciences and Engineering, University of Connectiantl 3) Savannah River Ecology
Laboratory, University of Georgia.

Results were reported as total mercury (THg) and parts per million (ppm)
wet weight (ww) basis.
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4.0 Results and Discussion

Kodiak Island

During August 2005, whole blood was collected frorolting Harlequin Ducks at
five locations in three bays around Kodiak IslaAggendix 1). Blood sampling was
part of a previous Harlequin capture and samplindysconducted by Denny
Zwiefelhofer from Kodiak Island National Wildlifed®uge. Frozen archived blood was
provided to BioDiversity Research Institute (BRIy fmercury analysis. The blood
remained frozen and later shipped to laboratodesotal mercury analysis.

Blood Hg levels from 20 Harlequins sampled fromeéhbays on Kodiak Island
ranged between 0.02 — 0.09 (ppm,ww) and had a e@marentration of 0.04 0.02
(ppm, ww) (Table 1, Appendix 2). Mercury levelsied slightly among sampling
locations, but were not significantly different (p85) (Table 1).

Table 1. Mean whole blood Hg concentrations (ppm,whin Harlequins among three sites
around Kodiak Island, Alaska.

Site n Range Mean + SD

Bluefox Bay 3 0.02-0.04| 0.03+0.01
Terror/Viekoda Bay 9 0.03-0.06 0.04+0.01
Uyak Bay 8 0.02-0.09| 0.05+0.02
Totals 20 0.02-0.09| 0.04%+0.02

Although not statistically significant, age (p=0)&hd gender (p=0.07) appear to
influence blood Hg levels. Males contained a shghigher mean blood Hg
concentration than females, 089.02 and 0.04 0.02, respectively. Mean levels were
the same for after third year (ATY) 0.83.02 and third year (TY) birds 0.@50.01, and
were higher than second year (SY) birds, G@R01.

Unalaska Island

During February 2006, wintering Harlequin Ducksevive trapped and blood
samples collected by USGS Alaska Science Centéygsts. Frozen archived blood
was shipped to BioDiversity Research Institute laber sent to laboratories for THg
analysis.

Blood Hg levels from 27 Harlequins sampled fromarftocations within western
Unalaska Island (Appendix 1) ranged from 0.11 2@&m,ww) and had a mean Hg
concentration of 0.3@ 0.22 (ppm, ww) (Table 2, Appendix 2).

When combining all sampling locations within Un&ladsland, males tended to
have higher Hg levels than females, 0£3224 and 0.2% 0.18, but were not
significantly different (p=0.62). After second ygASY) birds contained a slightly
higher mean blood Hg concentration than second (@Y birds, 0.3 0.26 and 0.2&
0.09, respectively but were also not significautifjerent (p=0.70).
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Table 2. Mean whole blood Hg concentrations (ppm,wpin Harlequins
at four sites within Unalaska Island, Alaska.

Site n Range Mean  SD
Humpback 5 0.31-0.92 | 0.65+0.28
Portage 9 0.16 -0.52 | 0.31+0.13
Skan 2 0.18-0.25 0.22
Chernofski 11 0.11-0.22 | 0.16+0.03
Totals 27 0.11-0.92 |0.30%22

Mercury levels varied among specific sampling laos (Table 2, Figure 1).
Harlequins from Humpback had the highest Hg leaal$ were four times higher than
ducks from Chernofski. Harlequins from Humpbackeva&gnificantly higher (p<0.05)
in Hg than ducks from the other three Unalaskatskites, as well as ducks from the
sites at Kodiak Island (p<0.05). Variation in hiddg levels among Harlequins from the
four Unalaska Island sites may be attributed taliaed industrial effluent, or perhaps a
variation in prey availability.

Figure 1. Comparison of mean blood Hg levels in H&quin Ducks from Kodiak Island and
four sites within western Unalaska Island, Alaska.
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Variation in Hg Concentrations Between Age and Gener

For each sampling location, male Harlequins hajlaen mean blood Hg levels
than females.

As mentioned above, age and sex of the birds inflee blood Hg levels In
Harlequins from Kodiak Island and Unalaska Islamelss When combining all SY and
ASY birds from Unalaska Island and Kodiak Islaneam blood Hg levels tended to be
higher in older birds. ASY Harlequins had a mekro® Hg level of 0.3% 0.26
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(ppm,ww), while SY birds had mean Hg level of 0220.14 (ppm,ww). Statistically,
ASY birds were not significantly higher than SYdsir(p=0.20).

The reason for these increasing trends with agdwsgx of Harlequins is
unclear. Mercury levels in the blood representaminants accumulated through the
Harlequin’s recent diet. Perhaps body mass ahdibéd enable older (mature) and male
Harlequins to eat larger or different prey itenmmtaining more Hg, than smaller female
and younger (immature) birds. It has been estaddishat male Harlequins are larger in
body mass than females (Robertson and Goudie 18B)size appears to be larger in
males than females, and in most studies, matuds heive larger bills than immature
birds (Robertson and Goudie 1999).

Winter feeding studies have found female Harlegspend more time foraging
than males (Fischer 1998). This may be a resd#rofiles consuming smaller prey items
and therefore requiring to forage more frequertantlarger males to sustain energy
requirements, or to maintain fat reserves for latgy production.

Comparison Among Sea Duck Species

There is little existing information availabletime literature on blood Hg levels in
sea ducks, and none for the Harlequin Duck or wimgesea ducks. A few studies have
looked at Hg using blood from Common Eid8ob(nateria mollissimaFranson et al.
2004, Wayland et al. 2001), King Eid&dmateria spectabiligWilson et al. 2004),
Spectacled EideiSpomateria fischeyi(Wilson et al. 2004), Long-tailed Duc&kangula
hyemali$ (Franson et al. 2004), and the Surf Scdwelénitta perspicillata (BRI
unpubl. Data) from their breeding or summer moltingas.

Wilson et al. 2004 found mean blood Hg levels ing<eiders and Spectacled
Eiders ranging from 0.12 — 0.31 (ppm,ww). Waylabal. 2001 found a mean blood Hg
concentration of 0.23 (ppm,ww) in Common Eidersak&from these breeding ground
studies were higher than Harlequin levels foundatiak Island and similar to those
found at three of the four sites within Unalaskarid. Mean blood Hg concentrations in
Harlequins from the Humpback site were higher tinaall previously reported sea duck
studies.
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Appendix 1. Harlequin Duck sampling locations.
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Appendix 2. Blood Hg results in molting and winterng harlequins from Alaska.



