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Executive Summary:

This project was implemented to gain baseline imfation on important vital rates for
Newfoundland and Labradors breeding eiders. Végds assessed include: survival, breeding
propensity, and age of first breeding. These degassential to understand the dynamics of
Common Eidedresseripopulations. The ultimate goal of DUC’s eider iative was to
collaborate with other research organizations el a population model that would allow
researchers to accurately predict how eider popuaktvould respond to effects of an oil spill.
In addition, the model would strengthen the scidnc@dation of habitat and harvest
management strategies.

The project focused primarily on Table Bay on tladilador coast and on the Grey Islands off the
northern peninsula of the island of Newfoundlafidhe project spanned seven years (2003-2009)
and used a capture-mark-recapture method to devéldpates. During the study 2,250
individual nesting adult females and 9,716 dayddklings were banded. In addition,
submerged net captures in August and Septembdreesu capture of 1,225 eider ducklings >

30 days old, as well as 256 adult females. Owercturse of the study recapture rates of
breeding females at Table Bay and Grey Islandgasad to 27 and 25%, respectively.

Models produced estimates of adult female sura¥&l.78+0.04 and 0.76+0.10 for Table Bay
and Grey Islands respectively. Annual rate of gamn growth at Grey Island and Table Bay
was 1.29+0.18 SE and 1.08+0.06 SE, respectivelyadhoc estimate of seniority suggests that
the proportion of the population comprised of poerg breeders and new recruits was 0.59 and
0.41, respectively at Grey Island, but 0.93 and @t0Table Bay. Although local survival at both
sites was similar, data indicate that new rectoitGrey Island were about 6 times higher than
those of Table Bay, resulting in elevated growtlesaseen at Grey Islands. A total of 35 known
aged eiders were captured. The average numbeads petween marking as a duckling and first
detection as a nesting female was 3.26 years. tReduhese analyses enabled us to calculate
that the Table Bay breeding population increasechft459 to 2306 breeding females between
2003 and 2009. The breeding population at Grentd increased from 362 in 2003 to 772 in
2006.

One of the goals of this research was to develogpalation model. We were limited in our
ability to develop a population trajectory modelthg lack of convergence of models for
duckling and juvenile survival. However, the othial rates established in this study will inform
any future model development.

Results from this research provide essential baselata for eiders nesting in Newfoundland and
Labrador. Moreover, results from this research pl@the first extensive estimates of eider vital
rates (e.g., survival, population growth, recruitdor this region. The duration of the research
and the numbers of adults marked provides reaseralifidence in adult related vital rates. In
the unlikely event of an oil spill, comparison bése data to those collected post spill will assist
in assessing damage to eider populations.

A total of 471 bands were reported by hunters. Gdmd recoveries were distributed between
Newfoundland and Labrador (n = 259), Quebec (n ) M@ritime Provinces (n = 88) and New
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England (n = 34). Hatch year birds represented @8éte reported bands. Direct harvest rates
on this subset of ducklings was 2.58% (161/624Wpmared to harvest rates for juveniles of
5.31% (92/1732; young marked at more than 30 dagg®) and adults 1.23% (28/2279). Band
returns also revealed that the Table Bay birdsehcbader winter range then the Grey Island
birds. Band returns also reveal hot spots aron@d-bgo Islands, Cape Bonavista and the Burin
Peninsula suggesting that these areas supporticggminumbers of eiders during the fall and
winter. The presence of oil spills at these sitesld likely impact the eiders breeding at Table
Bay and Grey Islands.

Since the inception of this study, significant @sé has also been conducted in more southerly
parts of the breeding range ®im. dresseritherefore we believe that the timing is goodtfe
development of a range wide population model.

INTRODUCTION

Problem Statement: Common EideSomateria mollisima dressemumbers in Newfoundland and
Labrador remain below goal levels. Moreover, popoiradynamics of Common Eiders breeding
in Newfoundland and Labrador appear to behaverdifidy from that elsewhere. Specifically,
eider abundance in Newfoundland and Labrador refoairand stable whereas eider populations
south of Newfoundland and Labrador have recovemaa fows in the 1900’s and are at or near
conservation target goals. Factors driving popoitatlynamics are poorly understood for eider
breeding along the coast of Newfoundland and Labratmportantly, the gregarious nature of
eiders, combined with a life at sea leaves theigpaxtremely susceptible to potential effects of
oil spills. Marine traffic is expected to expangrsficantly in the near future. This, along with
increases in off-shore oil activity along the casfdewfoundland and Labrador, pose risks to
the eider breeding populations of Newfoundland laaiorador.

Project Scope: Ducks Unlimited Canada used capture-mark-recaphet@ods to gain baseline
information on important vital rates such as longygwreeding propensity, and age of first
breeding. These data are essential to understardittamics of Common Eiddresseri
populations. Information gained from this resegsabvides important baseline information. This
information is especially important given anticipatincreases in oil-based activity along the
coasts of Newfoundland and Labrador. Because pmaulations nesting in Newfoundland and
Labrador behave differently from those outsidehig tange, population models produced from
this study will be most helpful when applied to ptgtions of Common Eiders nesting in
Newfoundland and Labrador.

Goals and Objectives. The ultimate goal of DUC'’s eider initiative wasdollaborate with other
research organizations to develop a population irtbdewould allow researchers to accurately
predict how eider populations would be altered gitree effects of an oil spill. However,
population models require detailed information aliba birds’ lifecycle. The following
objectives were met in support of this goal:

1. Estimate adult survival for female eiders. The purpose of this component was to investigate
geographical variation in adult survival and itBuance on overall population growth. Adult
survival tends to have the greatest influence aralvpopulation growth as higher adult survival
allows for more breeding attempts (Rockwell etl897, Crone 2001). Because the influence of
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adult survival on population growth is most pronoenh for long-lived species, such as Common
Eiders, the loss of adults will undoubtedly hav@ale effect on future population size. Data
gained from this study will help managers to qusrtiis ripple effect and thereby provide a
guantifiable means of assessing damage to eiderdgdams when an olil spill occurs. In addition,
this study will provide important baseline datafigiure studies that address post oil spill
impacts.

2. Estimate seniority or the proportion of the population that is comprised of experienced
breeders. This objective is important, as birds do bettanesting and raising young if they
nested in the years before. Therefore, experiebpsetlers have a significant impact on
population growth, since their young will become tiew breeders in the future. Results of this
study provide a means of assessing the effectgeo$pecific mortalityi.e., adult or juvenile).

3. Estimate the proportion of first time breedersin the population (recruitment).

Understanding the percent of first time breedemamortant for similar reasons as above because
first time breeders generally do not raise as nyaung as their older, more experienced counter
parts.

4. Calculatethe annual population growth, so that we can begin to quantify population
changes and understand population trends. Redulisstudy are of special importance
following an oil spill as it will provide a mean$ guantifying the effects that an oil spill has had
on eider breeding populations.

5. Estimatejuvenile survival and age at first breeding. It is suspected that most eiders are
about three years of age before they nest for finsirtime. However, the percent of females that
nest for their first time at two, three, or evenrfgears of age is unknown. In order to predict the
rate of population change in the event of an all,spis crucial that we first understand how
many ducklings survive to breeding age and thetlagiethey begin to breed.

6. Identify links between breeding and wintering areas and migration pathways.
Understanding where these birds winter and thesgatty take to get there will assist managers
by linking areas used by eiders to those areas sasseptible to oil spills thus, enabling
responders to set priorities in the event of arsmil.

Environmental Benefits: This research addressed the following Environmddéahages Fund
priorities:

1) Enhance natural resources in the local area whek@&oident occurred by improving eider
managementResults from this study provide valuable basetdiata useful to assess eider
management practices. Importantly, by comparinglai data collected under future studies this
information can be used to validate population n®dad improve management techniques.

2) Develop methods useful for assessing the impaais$ gpills. This study provides important
baseline data to compare with that data collectet @il spill. In addition, population models
produced from this study will be useful to quanefjects on the population in the unlikely event
of an oil spill.
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3) Develop methods that lead to improved eider managéand thus, restoration of this natural
resource Population growth of Common Eiders nesting in Iawdland and Labrador is
depressed relative to those nesting south of éimge. Improving eider management practices
(see no. 1 above) will help to restore this nattgaburce.

4) Promote this natural resource through education amérenessDucks Unlimited Canada
strives to involve the local communities in whick work through hiring and training of local
personnel, by involving the local development agd@mns in the decisions that we make, and by
generating local revenue from project expendituctesal involvement raises project awareness
and support among community members. Lastly, re$udim this work will be submitted for
publication in international peer review journals.

Project Location

Newfoundland and Labrador is the focal point fos liesearch because of intense heavy ship
traffic in the area, posing potential threat ofsgillls and bilge water release (Figure 1). Redear
sites were selected based on 1) high nesting gesfsiresseriCommon Eiders, and 2) logistical
considerations (i.e., ease of boat travel). Nofthable Bay, a higher proportions f m.
dresseriare hybridized with northern subspectan. borealisnd thus, we did not consider sites
north of Table Bay (see Goudie et al. 2000).

The study area includes 1) islands near Grey Isldndated about 13 km SE of Conche,
Newfoundland; and 2) coastal islands within Tabég,Bocated about 30 km SE of Cartwright,
Labrador (Figure 2). In addition, complementaryesesh conducted by Ducks Unlimited
Canada, Canadian Wildlife Service and the Newfoamdiland Labrador Wildlife Service
occurred on islands within St. John Bay, near Bdfarbour, Newfoundland (Figure 2).
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Figure 1. Zones of extreme risk to oiling coincide with BadJnlimited Canada’s Eider
Initiative study areas. Figure provided by EnvirannhCanada.
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Figure 2. Study areas within Newfoundland and Labrador.

Table Bay is at the northern extreme of the brepdamge folS. m.dresseri Table Bay is a large
bay with more then 25 islands (Figure 3 and 4deEnesting occurs primarily on 13 islands in
Table Bay (Figure 3). The area has been a keyfard2lJC eider nest box program since 1990
(Figure 5). Since 1990, 1485 next boxes and gisettave been deployed on the islands in Table
Bay. There are currently approximately 700 openrati nest boxes on islands in Table Bay. The

nest boxes often support multiple nesting eideiguflé 6). Presence of nest boxes facilitated
capture of nesting females.
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Figure 3: Islands where nesting eiders were caught inelBaly, NL
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Figure 4. Table Bay, NL

Figure 5. Nest boxes on Cape Greep Grassy Island, TableNBay,
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Figure 6. Photo depicting multiple eiders nesting withisirggle nest shelter.

Grey Islands, comprised of Groais and Bell Islacalectively, differs from Table Bay in that
there is a single large nesting eider colony ore@ieland (Figure 7 and 8). DUC has deployed
880 nest boxes on the breeding colony since 1995.
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Figure7. Grey Islands, NL eider nest locations.
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Figure 8.Bell Island south to Green Island, the primaryt mesony at Grey Islands, NL

The third lower intensity site involved the islaridsSt John Bay (Figure 9). There are 14 islands
within St. John bay of which 12 support nestingeesd Figure 10). DUC has deployed 302 nest
boxes on three islands in St. John Bay.

Figure9. Islands within St John Bay, NL

DUC Eider Initiative — EDF report 2010



Figure 10. Twin Island in St John Bay, NL.

Methods

Breeding Season Captures

Adults were captured during the breeding seasamusist nets, dip nets, drive nets or by hand
(Figures 11 and 12). Capture success was highestders nesting in nest boxes. Captures
typically occurred during the last two weeks ofuhation in June and July. Captured eiders were
marked with standard, uniquely numbered metal USH&ySands (Figure 13).

At hatch ducklings were captured at the nest sitklended with uniquely numbered, plasticine-
filled, oval metal bands specifically designed iaairking ducklings (Figure 14). The plasticine
filling enables ducklings to wear an adult-sizeddat an early age (Blums et al 1994). To
contain mobile ducklings and minimize gull predatiducklings were returned to their original
nest in a paper-towel envelope (Korschgen et &61%ex of most ducklings was undetermined
and thus, recorded as unknown.
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Figure 11. Trapping nesting eider females with dip nets meat box.

Figure 12. Drive nets used to trap eiders nesting in denskdmore.
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Photo: Alain Lus‘ignan

Figure 13. Standard USFWS leg band.

Figure 14. Plasticine-filled metal leg band on day old eideckling

Submerged net captures

Pre-fledged juveniles (4-5 weeks of age) were cagton the water using floating gill-nets
(Figures 15 - 16). This technique was employedlga@lt Table Bay. Groups of young flightless
eiders and accompanying adults were initially ledaby boat and gill nets with light lead lines
were stretched across the water nearby. Eiderstiereherded by slow moving boats toward the
nets. When eiders were within 25m of the netstistppistols and air horns were used to create
loud noises that scared the eiders, making themalnay from the boats and into the nets. Once
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eiders were entangled in the net they floatedecstirface. Eiders were quickly removed from
the net following capture and placed into holdimxéds (Figure 17). Captured eiders were banded
with a standard metal leg-band. Molting adult neters and adult females were also captured
using this method. Eiders were released as a gmageate minimal disruption to créche groups.

Figure 15. Submerged gill net with captured eider.

Figure 16. Submerged net with captured male eiders
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Figure 17.Juvenile eiders in holding box prior to release.

Age Specific Recruitment
Recaptures of adults marked as juveniles and cdwgklivere used to estimate age of first
breeding. Analyses based on recaptures of breedinljs were used to estimate adult survival.

Linking Breeding and Wintering Areas

We used hunter band recovery data for birds maoketthe breeding sites to help link wintering
and breeding areas. Connectivity between breedidgvntering areas is important to
understanding potential impacts of oils spills tighout the eider’s annual cycle as
environmental and habitat conditions encounterethgwne season can have profound affects
on survival and productivity during the next (Digneke 1998, Marra and Holmes 2001,
Alisauskas 2002). Knowledge of these factors isarapve for making sound management
decisions. Moreover, in the event of an oil or cloaispill, such information will enable
responders to prioritize their response.

Analyses: M odel Development

In addition to abundanc®l, annual rate of population growth,is a useful metric to measure the
health of populations (Nichols and Hines 2004) eféhare two approaches to inferences about
the rate of population growth. One is the prospeaise of matrix projection requiring
information about different components of populatgrowth (e.g. Caswell 2000). In brief, this
approach allows researchers and managers to pfetliot changes in population size given
known rates of longevity for juveniles and adulke other approach is retrospective and is the
direct estimation of population growth rate andoagged components from capture-recapture of
individually-marked animals (Nichols et al. 200Bather than predicting future population size,

a retrospective approach provides insight into bgepulation has changed over a past period of
time.
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The life-cycle, composed of state and probabilibEsansition between states, can be
summarized by a life cycle graph. Most transifiwobabilities of free-ranging animals that are
of interest to population biologists can be estedaising modern methods of Mark-recapture or
mark recovery models for hunted populations. tinestes exist of all transition probabilities
(Figure 18A), or products of subsets of transipoobabilities (Figure 18B), thei can be
determined using a Leslie matrix (projection moddldten the parameter of interest is survival
probability, S, the complement of which, mortality (3), represents removals from the adult
population. Additions to the adult population, ded as recruitmenR. Thus, in simple terms,
the annual rate of population growth can be decaapas

A== 4R, ®

In open populations, such as those defined by beedding aggregation that together compose a
larger metapopulation, additions and removal ineludmigrants and emigrants.

An alternative to projecting the population progpedy is to estimatel and its components
directly (retrospective analyses; Nichols et aD@0 Use of reverse-time capture-recapture
models (Pradel 1996) permit concurrent estimatiopopulation parameters using marked free-
ranging animals. This report provides estimatdgrey the data permit, according to objectives
outlined above.

Figure 18. Life cycle graphs for Common Eiders showing 6)major life stages and transition
probabilities, and (B) composite transition frontdidings to adulthood. Transition probabilities

between stages shown are breeding properBifylutch size,C, nest successs,, egg survival
in successful nests(), duckling survival,S;, subadult survival (>1 year old, but prebreeding),
S,, and adult survivalS,. Mean age of first breeding is denoted

A)

Si
?ss ' B @(C)(o.sxsn)(se) S
ADULT /= — e

s(o-1) S,
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B) p=(S)(S)(S))"

(C)(O5)Sw(Se).(iarcy

Sa

Local population dynamics
Captures-recaptures of nesting females allows asttimof several population parameters using

Pradel's (1996) models, including local (or app#rearvival, ¢, seniority, 7, entry, (1—7) , and
annual rate of population grovvtIéAL, . Local survival,q;i , Is the probability that a member of a
defined population in year, i.e., nesting females in this case, survivesyaa and returns to the
study area in year+1. Seniority,;, is the probability that a member of the populaiio yeari
was also a member a year previously, yedr i.e., is a senior member. Ent(¥;-7), is the
probability that a member of the population is amecruit in yeat, and thus was not a member
in the previous year . Seniority can also be ginbwf as the contribution qz?, to i, or

Vi= - (2)

In other words, it is the proportion of annual plgpion growth rate due to survival, and is
analogous as survival elasticity (Nichols et aD@0

Several of Pradel's models, based on reverse taptuce-recapture (Nichols et al. 2000) are
implemented in Program MARK (White and Burnham 1998ed for all model construction

and model selection in this report. Pradel's maodes used for estimation @Bf andiI as well as
capture or detection probabilify. Depending on assumptions, size of the local fadjoum, in

this case of nesting female common eidéﬁs, can be estimated from the number of captures in
yeari , n and detection probability in that year

N, =1, 3)

as was applied in a study of a population of ngsiifhite-winged scoters at Redberry Lake, SK
(Alisauskas et al. 2004). Thus, this model carvigimestimates of the major contributions to

population growth, as well as population growtklitsfor a local populationgii , P, andiI

were estimated for each study area, Grey Islartddp8n Bay and Table Bay separately. This
was due to asynchrony of captures among study &feddes 1 and 2). For example, there were
uninterrupted years of 512 captures of nesting fesnat Grey Islands that spanned 2003 to 2006.
Captures of only 140 nesting females also beg20@38 at St. John Bay, but none were captured
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in 2004, and then marking ended in 2007. The daist set was acquired from 2241 nesting
females at Table Bay, although only 9 nesting fesmalere captured in the first year of 2003.

First, Cormack-Jolly-Seber models (Lebreton ei@92) were constructed from capture histories
of nesting females, and medi@ntests (White and Burnham 1999) were conducteddodness-
of-fit testing of global models(t), p(t)} . The variance inflation factot,, was subsequently
used to adjust AlICc to QAICc in Pradel models.

Tablel. Summary of captures of Common Eider adults fr@sting islands at Grey Islands, St.
John Bay, and Table Bay in Newfoundland and Lahkradoing May, June or July, 2003-20009.

Grey Islands St. John Bay Table Bay
Year Females Males Females Males Females Males
2003 73 0 30 0 9 0
2004 75 0 0 0 123 0
2005 200 5 26 0 395 1
2006 164 4 51 1 578 10
2007 0 0 33 0 241 0
2008 0 0 0 0 319 0
2009 0 0 0 0 578 0
Total 512 9 140 1 2,243 11

Table 2. Summary of captures of Common Eider ducklings fraasting islands at Grey Islands,
St. John Bay, and Table Bay in Newfoundland andaddr during May, June or July, 2003-
2009. Ducklings were marked with plasticine-fillegttal leg bands (Blums et al. 1994); it is
strongly suspected that, due to a change in formiutdasticine filling applied in 2007-2008,
retention of plasticine-filled metal bands was viewy in those years.

Year Grey Islands St. John Bay Table Bay
2003 0 0 0

2004 420 0 1,078
2005 914 66 1,418
2006 482 41 1,785
2007 10 0 1,966
2008 0 0 1,341
2009 0 0 143
Total 1,826 107 7,731

" Suspected low retention rate of plasticine-filtedtal leg bands due to change in plasticine
formula.

Survival and recovery of AHY and HY Common Eiders

In addition to captures and recoveries of nestmgstand ducklings in May, June and July,
Common eiders were capture with submerged netsatritye Table Bay study site (Table 3) in
August and September. There were 983 HY eideksiafvn sex and 194 HY eiders of
undetermined sex captured from 2005 to 2009; Hiewe were 676 AHY eiders of known sex
and 5 of undetermined sex concurrently captured.
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The band recovery models of Brownie et al. (19883 wsed to attempt to estimate true survival,
S, and recovery probabilityf , of (A) hens and ducklings marked on nesting cigls, and (B)

separately of AHY and HY females captured with salmed nets. However, medi@ntests
failed to converge in some cases suggesting veoy fitaof Brownie et al. models, or estimation
produced estimates which were suspect. Part girthigably was likely related to failure of one
of the assumptions of Brownie et al models: bamdsat lost, but such was the case for
plasticine-filled bands applied to ducklings in Z0&hd 2008.

Table 3. Summary of captures of Common Eiders using supetenets near Table Bay in
Newfoundland and Labrador during August or Septen?@03-20009.

Hatch Year After Hatch Year

Year Females Males Unknown Females Males Unknown
2003 0 0 0 0 0 0

2004 0 0 0 0 0 0

2005 36 20 185 14 30 5

2006 142 181 1 54 97 0

2007 143 135 1 68 159 0

2008 127 122 7 64 102 0

2009 39 38 0 7 81 0

Total 487 496 194 207 469 5

Recovery matrices of (A) hens and ducklings maikedesting colonies are shown in Tables 4
and (B) those of AHY and HY females captured withrserged nets (Table 5). Note that there
were very few recoveries of adults in any year, @hducklings in after 2006, in the latter case
likely due to very poor band retention of plasteifilled metal bands in those years. Also, very
few adults were marked in 2004, so that there werezcoveries in the following hunting season.
Thus, even though there were many ducklings mairk@@04, the very low number of adults
required that data from 2004 be ignored. Thusealbvery matrices shown are for 2005-2009.

Table4. Recovery matrices of Common Eiders capturediak bens or ducklings at Grey
Island, St. John Bay and Table Bay, Newfoundlardilaabrador, 2005-2009. Reading the matrix
from left to right provides the number of new mdyksir (diagonal) and number of subsequent
annual recaptures of those marked individuals tjindime.

recovery matrix group=1; /*COEl NESTING HENS ALL SI TES*/

12 5 6 3 2;
8 13 10 5;

6 1 0;

8 1;

3

628 807 274 320 5'78;
recovery matrix group=2; /*COEl DUCKLINGS ALL SI TES*/

63 17 9 1 1;
36 13 4 0;

3 0 O;

2 0

O.

1498 2398 2308 '1341 143;
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Table5. Recovery matrices of Common Eiders capturediak temales (AHY) and males, and
juvenile (HY) females and males at Table Bay, Nawftland and Labrador, 2005-2009 with
submerged nets. Reading the matrix from left thtrjyovides the number of new marks/year
(diagonal) and number of subsequent annual reaaptfrthose marked individuals through time.

recovery matrix group=1; /*COEl AHY FEMALES*/

O 0O O o0 o

1 1 0 1;

2 3 0;

1 1;

0;

14 54 68 64 7,
recovery matrix group=2; /*COEl AHY MALES*/

0 1 2 0 O

1 1 2 1;

2 3 1;

1 0;

0;

30 97 159 102 81;
recovery matrix group=3; /*COEl HY FEMALES*/

2 0 1 0 0;
13 4 3 2;
11 2 0;

9 4:

5;

36 142 143 127 39;
recovery matrix group=4; /*COEl HY MALES*/
2 1 0 0 O

12 2 1 0
9 1 O

11 1;

1,

20 181 135 122 38;

Results

The project resulted in the capture and bandint3g837 eiders. This includes totals of 2,250
nesting females (Table 6), 9,712 day old ducklifigebles 7), 1,875 adults and juveniles with
submerged nets (Table 8).

Table 6. Number of adult female Common Eiders capturedemafdundland and Labrador under DUC's
Eider Initiative during 2003-2009. This resulted?®560 unique females:2003 = pilot year only.

Year

Field Site 2003 2004 2005 2006 2007 2008 2009 Total
Grey 73 67 205 168 o* o° NA 513
Islands
St. John 30 27 26 51 33 NA NA 167
Bay
Table Bay 9 116 396 499 232 306 513 2071
Total 112 210 627 718 265 306 513 2751

2polar Bear disrupted eider nestfhigox disrupted eider nesting
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Table 7. Number of one-day-old Common Eider ducklings cegatiand banded under DUC'’s Eider
Initiative during 2003-20092003 = pilot year only

Year
Field Site 2003 2004 2005 2006 2007 2008 2009 Total
Grey Islands 0 420 914 482 10t o° NA 1826
St. John Bay 23 NA 66 41 NA NA NA 130
Table Bay 20 1078 1418 1785 1978 1334 143 7756
Total 43 1498 2398 2308 1988 1334 143 9712

2 polar Bear disrupted eider nestfhigox disrupted eider nesting

Table8. Number of adult and Juvenile eider caught withnserged nets.

Year

Sex and Age 2005 2006 2007 2008 2009 Total
Adult — Female 21 70 75 73 17 256
Adult — Male 2 31 98 160 103 394
Juvenile - Female 40 147 143 129 41 500
Juvenile - Male 22 204 135 122 38 521
Juvenile — Unknown 185 3 2 8 6 204
Total 270 455 453 492 205 1875

Our ability to recapture previously marked bird8uanced the precision to predict survival and
population growth (i.e., increases our knowledge these birds are alive and in the population).
Figure 19 shows how recapture rates increased%o& Table Bay over the period of the study.

30.0
B Table Bay

250 O Grey Islands

O St John Bay
20.0
15.0 -
10.0 - |
5.0
0.0 - —I | | | |

2004 2005 2006 2007 2008 2009
Year

Recapture Rate

Figure 19. Recapture rates of nesting adult female eider 200d09.
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M odel Results:

Local population dynamics

Although capture histories from each study aresewendeled (Tables 9 - 11), data from St. John
Bay were considered too sparse for reliable eskimatf ¢ or 1, although a pooled estimate for
years 2005-2007 was available fpr. The best models for both Grey Islands and TBhle

were {¢ (.) p(t) 4 (.)}, in which local survival and annual rate offadation growth were

constant, but capture probability varied among gediocal survival at Grey Island and Table
Bay was 0.76+£0.10 SE and 0.78+0.04 SE, respectivdhnual rate of population growth at Grey
Island and Table Bay was 1.29+0.18 SE and 1.08#8B6&espectively. Using Equation (2) as
an ad hoc estimate of seniority suggests thatrgoption of the population comprised of
previous breeders and new recruits was 0.59 arid edpectively at Grey Island, but 0.93 and
0.07 at Table Bay. Although local survival at betfes was similar, data indicate that new

recruits to Grey Island were about 6 times highantthose of Table Bay, resulting in elevated
growth rates at Grey Islands.

Using the canonical estimator of local populatie §Equation 2) suggests that the population at
Grey Island grew from about 362 nesting female20®3 to 772 by 2006 (Table 12). Only an
estimate of capture probability that was pooledrakie span of years covered at St. John Bay
was available, but when this was applied to Equa2iathe population estimate was about 373
nesting common eiders there. Finally, the locglyation was highest of the 3 study areas at
Table Bay, where the number of nesting common d&lanles increased from about 1459 in
2003 to about 2306 by 2009 (Table 12).

In general, where estimation was possible over titm@rey Island and Table Bay, both survival
and recruitment were sufficiently high to causealqmpulations to increase.

Table 9. Results of model selection for captures of nesiemgale Common Eiders from Grey
Islands, Newfoundland and Labrador, 2003-20061.0

Delta AICc Model Num.

Model AlCc AlICc  Weights Likelihood Par Deviance
{Phi(.) p(t) Lambda(.)} 1591.72 0.00 0.40 1.00 6 7.63

{Phi(.) p(t) Lambda(t)} 1592.62 0.91 0.26 0.64 7 6.48

{Phi(t) p(t) Lambda(.)} 1594.21 2.49 0.12 0.29 8 6.00

{Phi(t) p(t) Lambda(t)

global} 1594.21 2.49 0.12 0.29 8 6.00

{Phi(t) p(.) Lambda(t)} 1594.47 2.75 0.10 0.25 6 10.38
{Phi(.) p(.) Lambda(t)} 1601.75 10.03 0.00 0.01 5 19.70
{Phi(.) p(.) Lambda(.)} 1631.03 39.32 0.00 0.00 3 53.06
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Table 10. Results of model selection for captures of neskemgale Common Eiders from St.
John Bay, Newfoundland and Labrador, 2003-2006.1.79

Delta QAICc Model Num.

Model QAICc QAICc Weights Likelihood Par QDeviance
{Phi(.) p(.) Lambda(t)} 152.00 0 0.28 1 3 0.80
{Phi(t) p(.) Lambda(t)} 152.00 0 0.28 1 3 0.80
{Phi(.) p(t) Lambda(.) } 153.56 1.57 0.13 0.46 4 1D.
{Phi(.) p(t) Lambda(t)} 153.56 1.57 0.13 0.46 4 1D.
{Phi(t) p(t) Lambda(t) } 153.56 1.57 0.13 0.46 4 10.
{Phi(t) p(t) Lambda(.) }  155.76 3.77 0.04 0.15 5 1D.
{Phi(.) p(.) Lambda(.) }  181.90 29.91 0 0 2 32.79

Table 11. Results of model selection for captures of nestemgale Common Eiders from Table
Bay, Newfoundland and Labrador, 2004-20@3= 2.95

Delta QAICc Model Num.

Model QAICc QAICc Weights Likelihood Par QDeviance
{Phi(.) p(t) Lambda(.) } = 3203.05 0.00 0.88 1.00 9 3.4/
{Phi(t) p(t) Lambda(.) } 3208.15 5.10 0.07 0.08 13 50.49
{Phi(.) p(t) Lambda(t)} 3208.84 5.78 0.05 0.06 13 51.18
{Phi(t) p(t) Lambda(t)} 3215.82  12.77 0.00 0.00 17 50.05
{Phi(t) p(.) Lambda(t)} 3225.28 22.22 0.00 0.00 11 71.66
{Phi(.) p(.) Lambda(t)} 3236.10 33.04 0.00 0.00 8 88.53
{Phi(.) p(T) Lambda(.) } 3444.77 241.72 0.00 0.00 4 305.25

Table 12. Number of captures, and estimates for capturegtitity, p, and population sizel

for 3 local populations of nesting Common Eider &3 in Newfoundland and Labrador, 2003-
20009.

Site Year n p N
Grey Island 2003 73 0.20 362
2004 75 0.16 465
2005 200 0.34 590
2006 164 0.21 772
St. John Bay 2005-2007 26 0.07 373
Table Bay 2003 9 0.01 1,460
2004 123 0.08 1,463
2005 395 0.25 1,576
2006 578 0.32 1,785
2007 241 0.13 1,866
2008 319 0.15 2,074
2009 578 0.25 2,306
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Age of first breeding

Of 9,712 ducklings with plasticine-filled leg banasmly 23 were subsequently recaptured as
nesting females. Notably none of these ducklingeevibanded after 2006, confirming our
suspicion that changes in plasticine-filled formtdaulted in band loss. Also note that presence
of a Polar Bear in 2007 and a fox in 2008 on theyGslands resulted in total breeding failure so
no recoveries were made at this colony. ThereforeTable Bay a total of 4,301 ducklings were
assumed to be available. In addition, 12 juvenilese subsequently caught as breeding adults.
The average number of years between marking askdimiy and first detection as a nesting
female was 3.26 years (Table 13).

Table 13. Average number of years between marlksrg known local female eider and first
detection as a nesting female.

Age Ducklings Juveniles Number of Eiders
1 0
2 5 4 9
3 10 1 11
4 5 7 12
5 3 0 3
Total 23 12 35

Linking Breeding, Migration and Wintering L ocations

To date we have received a total of 471 band rees/@igures 20 - 22). Band recoveries for
birds banded during this project are as followswkteindland and Labradon & 259), Nova
Scotia 0 = 81), New Brunswickr(= 7), Quebecr( = 48), St. Pierre Miquelom(= 42), Maine £

= 16), Massachusetts € 17), and Rhode Island € 1). Most band recoveries are for hatch year
eiders marked as day old ducklings or juvenites 366) and adultsn(= 105).
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COMMON EIDER
BANDING & RECOVERY

October 2004 - April 2010
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Figure 20. Harvest locations for all recoveries of eiderskad in Newfoundland and Labrador.
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Figure21. Harvest locations for eiders banded at Table Bly
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Figure 22. Harvest locations for eiders banded at Greyntidaand St John Bay, NL.

Excluding ducklings banded in 2007 — 2009 (yearsudsistantial loss of duckling bands), the
project resulted in 6,247 banded ducklings. Direntest rates on this subset of ducklings was
2.58% (161/6247) compared to harvest rates fomjile® of 5.31% (92/1732; young marked at
more then 30 days of age) and adults 1.23% (28)2279

Harvest was not equally distributed along the aidange. Figures 23 — 24 show the number of
eiders harvested within 25 x 25 km grid cells altimg coast of Newfoundland and Labrador. Hot
spots represent a congruence of eider abundandeuaiber effort, but do provide a visual
representation of the distribution of the eiderfaihand early winter.
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Figure 23 — Numbers of eiders harvested within 25x25km bdoakthe coast of the range $im.
dresseri
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Figure 24 — Numbers of eiders harvested within 25x25km hdockthe Newfoundland and
Labrador coast.
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Education and Community I nvolvement

This project provided important benefits to thealbcommunities through: 1) job creation, 2)

job training, 3) local revenue generated direathnf project expenditures, and 4) education
about local nesting eiders. Specifically, DUC pdad 391 weeks of employment to 28 people,
23 from Newfoundland and Labrador. In additiore gnoject purchased $275,000 of supplies
from local communities. Management of personnédlexpenses was accomplished through the
White Bay and Eagle River Development AssociatiofB.staff that worked on the project

were provided with extensive hands on experientzaging to wildlife research, skills that are be
transferable to other projects.

The project also engaged community college studemts the College of the North Atlantic,
providing them with experience and insights inteeiconservation and research. Junior Forest
Rangers were also involved in the project, withcigdeefforts directed at exposing rangers in
Cartwright to research and habitat restorationis Pploject linked directly with the Government
of Newfoundland and Labrador’s Coastal StewardBinggram, delivered under the Eastern
Habitat Joint Venture Partnership. Finally, thejgct supported a M.Sc. student at Memorial
University of Newfoundland.

Discussion

Results from this research provide essential haselata for eiders nesting in Newfoundland and
Labrador. Moreover, results from this research pi@vthe first extensive estimates of eider vital
rates (e.g., survival, population growth, recrui)dor this region. The duration of the research
and the numbers of adults marked provides reasemalifidence in adult related vital rates. In
the unlikely event of an oil spill, comparison bése data to those collected post spill will assist
in assessing damage to eider populations. Spdbificaquantifying the ripple effects that an oil
spill would have on the population.

Results from the hunter returns provide a pictdrdn® areas with high numbers of eiders in fall
and winter. The harvest information shows thatTtale Bay eiders generally range further then
the Grey Island eiders. This places the Tableddgrs at higher risk of mortality from
anthropogenic factors like oil spills, and commafdéisheries. Figure 24 shows a number of
hotspots in Newfoundland and Labrador where redétihigh numbers of eiders are harvested.
This includes Fogo Islands, Cape Bonavista, wihrtiost significant area being around the
Burin Peninsula. Therefore, oil spills in theseaar during late fall and winter will have an effect
on the local breeding populations at Grey IslandsBable Bay.

Although the south coast of Newfoundland experisnogense ship traffic (Figurel), this area
contains relatively low density of nesting eider§8% of Newfoundland and Labrador’s nesting
population). Thus, the south coast of Newfoundlaxpkeriences a lower overall risk of oil
contaminants to large nesting populations, relabveore northern areas of the province.
However, eiders migrating and wintering along thetkern and eastern coasts of Newfoundland
are potentially vulnerable to encounters with @liven the low densities of human settlements
along the southern coast, this area is likely uraggesented in figures of harvest distribution.
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A population’s growth can be simplified into two jmacomponents 1) adult survival

(individuals that are alive and return to breed) ahrecruitment (new, young breeders that enter
a population). In long-lived species, adult suaviis responsible for population stability, as the
majority of the population is comprised of oldexperienced breeders (Rockwell et al. 1997,
Nichols et al. 2000, Crone 2001). In contrast,ibenber of young produced annually
(recruitment) is highly variable. In the absencenafor events that impact adult survival, annual
fluctuations in population growth are due primattythe recruitment of new breeders (Coulson
1984, Gaillard et al. 1998, Cooch et al. 2001).r&feee, the factors that regulate recruitment are
most likely to influence short-term changes in gapian size, as long as adult survival rates
remain naturally bounded. Thus, oil spills thatarily impact adult females will have a larger
and longer-term impact on populations then sphldd tmpact subadults.

We were limited in our ability to develop a popidattrajectory model by the lack of
convergence of models for duckling and juvenilevatal. These are key elements in the
population model (Figure 18). This is partly aulesf poor duckling band retention in 2007 and
2008 following recommended changes in formulatibthe plasticine mix. Fewer juvenile birds
we caught in submerged nets than expected, and thaswere, were recaptured and reported as
harvested less frequently than expected. The ggention of the leg bands also precluded
analyses contrasting eiders and juvenile survivativwould have provided a direct measure of
duckling survival.

Since the inception of this study, significant @s@ has also been conducted in more southerly
parts of the breeding range ®im. dresseritherefore we believe that the timing is goodtfer
development of a range wide population model. Wasld provide a more comprehensive
model that would incorporate best new estimateastafrates and spatial variability. The results
of this study would contribute significantly to theodel development.

The population models produced could be used tatgudnow an oil spill would affect a local
breeding population. For example, if an estima#@0ladults are lost, as estimated from a 2004
bilge oil release, the impact of this on the popaotawill be far greater, as the loss of these
breeders will have a ripple effect on future prdaucof young. Ultimately, a population model
would allow managers to estimate future populasize under the scenario that no spill occurred
and to compare this with estimates of future pdjmresize after incorporating an estimated loss
of the population due to an oil spill (e.g., 140lb following the 2004 bilge oil release). This
would provide a quantifiable means of assessingnipacts of an oil spill on current and on
future population growth.

We acknowledge that habitat differences betweesetBeudy sites, including presence of nest
shelters, may introduce some bias among sites. WHewee expect habitat differences to have
the greatest effect on nest success. Becausesaultal has the greatest influence on population
dynamics (Rockwell et al. 1997, Nichols et al. 200@ne 2001), effects of recruitment, such as
that potentially introduced by habitat biases, $thdne minimal to overall population change.

The differences in population growth between T&dg and Grey Island populations are

striking. Population growth may be due to immigrat(adults from another colony that enter the
local population) or insitu recruits (local hatabuyg that return to breed). This may be the result
of differences in overall vulnerability of the pdations to activities of predators. For example,
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Table Bay should have relatively low risk as thiong is distributed across 13 Islands, so the
annual presence of a predator on a single nestiagd will impact only a small proportion of the
overall populations. In contrast, the eiders at@mney Island colony nest on a single island
adjacent to 2 large islands. These large island&lsupport predators, which periodically,
significantly, impacts local production, as expeced in 2 of 6 years during this study. Under
this scenario, the substantial population growdnse Grey Islands may include a substantive
immigration component, with eiders potentially cagnirom birds associated with islands in
Hare Bay. The results for Table Bay could be atergd representative on a closed system
where growth is attributable to recruitment, wiieey island population would have strong
components of both recruitment and immigration.

Further work will be required to resolve the praoblef unbalanced design and poor duckling
band retention in Table 4, and very few recoveoiesdults in both Tables 4 and 5. There may
be merit in using a joint capture-recovery approacestimate true survival (Burnham 1993), but
this will require further work. As well, concentiray on only Table Bay captures instead of data
pooled among all three sites during nesting andhhatay improve fit of Brownie et al. band
recovery models.
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