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ABSTRACT

A waterbird production survey was implemented id£2@nd conducted through 2016 at four
locations across the Yukon Flats National Wildiefuge. Timing of the survey was for peak
emergence of Lesser Scaup broods. Teams of twovanseounted waterbirds and recorded age
class. Wetlands were counted twice, once by easéreér. Differences between observers in
counts of the same wetlands were evident, but thgnitude of this noise was less than an
annual signal for late-nesting species. For suekisp (Lesser Scaup, Canvasback, White-
winged Scoter), production was consistently redw@dss locations in 2014 and 2016 relative
to 2015. This was not as evident for earlier-ngssipecies, such as American Wigeon or Green-
winged Teal.




INTRODUCTION

North of the White Mountains and south of the B&ange in eastern interior Alaska lies a
vast complex of wetlands through which the YukoweRiflows. Stretching approximately
300km from west to east, these wetlands provideding habitat in summer for waterbirds that
come from wintering locations throughout the fourrth American flyways and beyond. Highly
productive wetlands (Heglund and Jones 2003, Lewad. 2016) necessary for providing
invertebrate food to newly hatched broods are ttraction, and each spring flocks of paired
birds arrive to nest and rear their young. In rettgn of the unique contribution of the wetlands
along this flat section of the Yukon River to protian of North American waterfowl, this

region was designated a National Wildlife Refug&JR)) in 1980 (ANILCA) and given the
name Yukon Flats National Wildlife Refuge (YFNWRpr wildlife managers, documenting the
contribution of the region’s wetlands to annualdurction of waterbirds has long been a priority.

The first ground surveys of waterbird broods on Y¥R were by James King and
Calvin Lensink, beginning in 1965 and continuingilul®71, then occurring inconsistently from
1973 to 1981 (Shively and Lake 2009). During thetyeta mid-1980s, Bruce Conant and Jack
Hodges (and others) expanded these surveys talmdiiner regions of Alaska (Hodges and
Conant 1987). Concurrently, on the YFNWR, stagbadurveyed 11 plots for broods (Vivion
1988, Heglund 1992). This Refuge survey was disbdma the late 1980s while the office of
Migratory Bird Management experimented with the akairplanes and helicopters to survey
waterbirds (Conant et al. 1988). These aerial effaere discontinued after 1990 for various
reasons. YFNWR staff again surveyed broods dur8glising helicopter methods (Person and
Bertram 1999). Lewis (2016) replicated the watersurveys of Heglund (1992) during 2010 to
2012, but on a subset of the original plots. Raaut Griffith (2015) surveyed broods on 123
wetlands during 2010 and 2011. In 2014, in resptmsecommendations from a biological
program review (Martin and Bertram 2010), YFNWRffsteace again began an annual index
survey of waterbird production.

Unlike prior efforts, this most recent survey wiased for peak hatch of Lesser Scaup, a
species whose density in Alaska is highest on thieo¥ Flats NWR (Mallek and Groves 2011,
Guldager et al. 2016), and whose population numibeosighout North America have declined
(Zimpfer et al. 2013). In addition, in 2013, LesSeaup were designated a priority species by
the Alaska USFWS (Region 7); thus, efforts to mamihis species are of heightened regional
interest. Finally, in 2015, a team of USFWS biddtgydeveloped a conservation framework for
Lesser Scaup that identified population threafermation needs, and management
recommendations. Among those recommendations wasraral survey of production.

Objectives
1) Monitor annual trend in an index of brood produatio
2) Monitor annual trend in brood age class.
3) Relate brood productivity over the long-term todacape characteristics, consistent with
strategic habitat conservation (SHC).
4) Relate duckling age class over the long-term toplogyy.

METHODS



Study Area

Duck broods have been surveyed at 5 locations (€8gi+4). A wetland complex by Track Lake
(66.88900, -145.20400), Echoing Lake (66.275009-34400), Plot F (66.61400, -146.80700),
and Canvasback Lake (66.38500, -146.37900). Ttrel&itation (Plot C) was surveyed in 2014,
but has been discontinued from future considerdigause of the marginal length of the
landing lake for floatplane take off.

Sampling units and sample frame

The sampling frame included federal (non-privaée)ds with wetlands large enough to operate a
float plane on (Cessna 185, Found Bush Hawk), @dampling unit included surrounding
satellite wetlands and the landing wetland. Ndte:design of this study was primarily driven by
limited funding (<$10K annually). Consequently,erénce should be limited to the wetlands
sampled and primary objectives were focused on ¢eahpather than spatial trends. With more
available funding, wetlands could be sampled méreiently from a helicopter using a
probabilistic design (non-zero probability of seélew), sample sizes could be increased, and
inference could be made at a broader scale (s¢ecptaleveloped by Walker and Lake 2012).
Due also to fiscal reality, a goal of the survegige was to develop a simple protocol that could
be implemented by permanent Refuge staff and vearatwith a wide range of experience and
motivation in counting duck broods. Sample sizemmendations were described in a brood
survey protocol (Lake 2014).

Survey timing

Crew deployment (3-4 crews of 2) began approxingé2élJuly. Deployment date was based on:
1) numbers of ducklings on wetlands increasing Ipe$bre that date on YFNWR (Lewis et al.
2014), and 2) hatch dates of Lesser Scaup nest&NNVR from 2001-2008 (Lake 2014).
Surveying was concurrent rather than by one ordmew's that moved to different locations over
a two to four week period, as was done in the g2@tcurrent surveying was to minimize or
eliminate spatial and temporal confounding.

Data collection

The general approach was that broadisquckling accompanied by a female, or chick
accompanied by an adult in the case of Horned Gjadid_esser Scaup and other waterbirds
were counted and age class recorded by two obsetwaducting replicate surveys (Pagano and
Arnold 2009, Walker et al. 2013, Lewis et al. 20M/etland covariates were recorded, such as
wind speed, survey duration, and percent emergagdtation. Replicate surveys were conducted
closely in time in an attempt to satisfy the asstiompof closure. Observers were provided
laminated maps of each landing area (Figures E&h wetland was marked with a unique
number, which was referenced while conducting aesur

For wetlands small enough to survey at a singlatgae., the entire wetland was
visible), observers generally surveyed back to l{faokexception was at Wetland by Track Lake
where were small wetlands were surveyed on diftetags because of logistical efficiencies).
That is, an observer recorded observations, and fipishing, the other observer rotated in and
conducted their survey (observers sometimes uspdting scope at such small wetlands;
otherwise, binoculars were used). The second obseras instructed to turn their back or
otherwise not watch the actions of the first obser¥his was necessary for independence. It



was also important that the first observer diddisturb the wetland. Therefore, it was necessary
to survey from a point that permitted observatidnlezminimizing disturbance. For large
wetlands where multiple survey points were necgssaplicate visits were conducted on
subsequent days. That is, the first observer cdedwcsurvey on day 1 and the second observer
conducted their survey on day 2. For such largéaneds, observers moved between survey
points using a small pak boat. At a survey poibgesvers were instructed to spend as long as
necessary to identify and record all visible bro@igveying a minimum of 10 minutes. Broods
seen while transiting with a boat were recordedmihevas clear the brood would not be visible
at a survey point. Observers sampled all wetlamds first round of surveying, and then
conducted a second round of surveying as time i

Each brood was recorded as a separate line oratheskeet. Each brood observation
included an adult female count and duckling/gogthigk count by age class. Broody hens
were also counted. Broody hens were hens witheigilale brood, making a distraction display.
All species of duck or goose broods were recoraedddition to loon and grebe chicks. If
observers were unsure of species, they recordes nminsulted a field guide, or took a photo.
Broods comprisedf multiple species and/or age classes were oatalfimbserved. Observers
were instructed to break those out by species/ags asing separate lines on the data sheet. Photos
of large broods (up to ~60 ducklings) aided thasents.

Data analysis

Counts of ducklings, goslings, and chicks were sechbry species, location (wetland landing
area), year, and observer. Counts were summedantlye first round of surveying, as not all
wetlands were surveyed during the second roundy [@ohtions with >1 year of surveying were
included (i.e., Plot C in 2014 and Echoing Lak@@16 were not included in this report).
Median brood size was estimated for broods attebgied female; broods without a female
were omitted because brood counts may have beempilete. Counts were summarized for the
following species: Lesser Scaup, Canvasback, Whitged Scoter, Horned Grebe, American
Wigeon, and Green-winged Teal; for the remainingcsgs, data were sparse.

RESULTS

Survey dates and wetlands sampled

In 2014, surveying was from 23 July to 26 July {R39, 22 July to 29 July (Canvasback Lake),
and 22 July to 27 July (Wetland by Track Lake)2@15, surveying was from 22 July to 27 July
(Plot F), 21 July to 27 July (Canvasback Lake), 2Bduly to 30 July (Wetland by Track Lake).
In 2016, surveying was from 24 July to 29 July {fHp 21 July to 26 July (Canvasback Lake),
24 July to 31 July (Wetland by Track Lake), andJ2/ to 25 July (Echoing Lake).

Total wetlands sampled were 32 in 2014, 35 in 2@b8,44 in 2016 (Table 1). Specific
ID’s of wetlands sampled were in Table 1.

L esser Scaup

In 2015, the duckling production index was 2 tatides greater than 2014 or 2016, and this was
consistent across the three locations. Similarlglian brood sizes trended toward larger broods
in 2015. Observer differences were present, but thi¢ exception of Track Lake in 2015,
observer differences were less than annual diftes®nAge classes trended toward younger
ducklings.



White-winged Scoter

In 2015, the duckling production index was 2 tadets greater than 2014 or 2016, and this was
consistent across the three locations. NotablR)atF, there were zero ducklings observed in
2016 while in 2015, 61 were observed. There waslewr trend in median brood sizes. Observer
differences were present, but were minimal relatbvannual differences. Age classes were
heavily skewed toward younger ducklings.

Canvasback

In 2015, the duckling production index was 2 tan3els greater than 2014 or 2016 and this was
consistent at two locations. At Plot F, 31 duckéingere observed by a single observer and zero
by the other in 2015; thus, observer differenceddiad the picture. In 2016 at Plot F, zero
ducklings were observed by both observers. Theseensaclear trend in median brood sizes.
Observer differences were present, but not as geksive to annual differences. Observer
differences for Canvasback were greater than ®other diving ducks, Lesser Scaup and
White-winged Scoter. Age classes were spread atintesange of ages, but trended toward the
younger.

American Wigeon

A signal of greater duckling production in 2015 viess pronounced. Observer differences were
evident; there was a wide range between obsenidtsame locations exhibiting little

difference and others with extreme differences. Solvserver differences were on par with
annual differences. Median brood sizes did notleklny clear trend. Age classes trended
toward the moderate age classes (1b-2b), with fedutklings.

Green-winged Teal

At plot F, a lack of data prevented much infererfa®.the other 2 locations, production seemed

greatest in 2014 (Wetland by Track Lake) or gemerainstant across years (Canvasback Lake).
No clear trend in brood sizes was evident. Obsafiffarences were evident, and in some cases
of similar magnitude to annual differences. Agessts trended toward older ducklings.

Horned Grebe

Production may have been greater in 2015 than 202816, but a clear trend was not present.
Instead, observer differences may have obscuretrang. Brood sizes tended to be low, likely
because this species didn’t forage as a groupnlitewaterfowl. Age classes were moderate.

DISCUSSION

This simple waterbird production survey evolvedrira more rigorous protocol that was
developed, but not implemented because of fundwgflls (Walker and Lake 2012). The
current version costs less than $10K annually aodiges managers with a coarse-level index of
annual waterbird production. Information is prolyaddiequate for day-to-day management of
the YFNWR, and for presentation to the public, sastat regional advisory council meetings. If
finer-scale resolution or more reliable inferenceaquired, for instance to inform controversial
decision making, then the more expensive protot@alker and Lake (2012) or similar should
be implemented.



For late nesting species, such as Lesser Scaupa€lzack, and White-winged Scoter,
production was reduced in 2014 and 2016 relati#0tth. Most striking was the consistency of
this pattern across the 3 locations, implying gdascale influence(s). Summer 2014 was
characterized by above-average rainfall (6.1 aBdrthes in June and July, respectively, in Fort
Yukon; http://wcc.sc.egov.usda.gov/nwcc/site?sitenum¥9Bérhaps the pattern of lower
production reflected flooding of nests and moryabit newly hatched ducklings from
precipitation. Another possibility was nest deptemtaand alternate prey. Anecdotal
observations suggested mesopredator numbers wehe oise. At some locations, small
mammals were observed in 2015, but not 2016. Wtilnis was speculative and the possibility
existed that unexplained factors were responsiie,factor seemed unlikely. Delayed nesting in
2014 and 2016, resulting in later brood emergeimc2016, Yukon River ice breakup was the
earliest recorded (1 May; 12 May 2015; 6 May 2014;
http://w2.weather.gov/aprfc/breakupDB?site=¥t Furthermore, observations at some locations
of flighted female Lesser Scaup in groups rangmgftwo to twelve reinforced that nest and/or
early brood loss occurred in 2016. Also in 201Plat F and Wetland by Track Lake, it was
worth mentioning that molting birds were absenikenprior years, though the reason for this
was not clear.

As brood counts were replicated at the same wethgrtifferent observers, this provided
an opportunity to explore observer differences. Tings seemed evident. First, some of the
most extreme variation was when an experiencedrafiseas paired with an inexperienced
observer. Second, species differences in sightykikre probably reflected as some observer
differences through an interaction with experier@e.a continuum of sightability from easiest
to hardest, White-winged Scoter was probably tlsgesaito detect, then Lesser Scaup, Horned
Grebe, Canvasback, with American Wigeon and Greieged Teal being the hardest. Some of
the variability between observers in productioaferican Wigeon and Green-winged Teal
was probably because of more difficult sightabilifyis contributed to more noise in the data.
Conversely, the clearer signal for Lesser Scaupvéhitle winged Scoter was probably from less
noise in the data owing to easier and more comgigigection. These species usually stay on the
wetland instead of seeking cover in emergent véigeta-or the latter species, it is noteworthy
that while observer differences were evident, tlagmitude was less than annual differences.

Perhaps one day information such as this couldsbd in the adaptive management
process to inform waterfowl harvest regulationsthie past, a criticism of brood surveys in
Alaska was the information came too late to be uisaetting the fall’s waterfowl hunting
regulations. However, a new approach to settingdstregulations that makes use of lagged
information has been developed and will be implee@ishortly (Johnson et al. 2016).

Shortcomings and future improvements

When interpreting or sharing these results, it cale stressed enough that abundance was
confounded with sightability or detection. In otlewrds, a count might not have been high (or
low) simply because there were actually many (of) f@aterbird broods. Instead, an alternate
explanation could have been that a brood(s) wasrg@s harder) to detect. Replicate surveys of
the same wetland by different observers providediea of the magnitude of observer
differences described above, but did not expliatyrect for these differences. Disentangling
abundance from observer differences can be accsiulj but is more expensive, requiring a



greater sample size of wetlands surveyed (150@ahanum). With the current sample size (32
to 44 wetlands), observer difference could probdlelylecoupled from the probability that a
wetland was occupied by a particular species fazyupancy models). In the future, if there
were a management need to estimate wetland occppéacspecies, this survey could be a first
step to address that need.

The data bear out the value of experienced surgegod such individuals should be
enlisted in data collection whenever possible.

It is likely that just one airplane will be availaldor future crew deployment, whereas in
the past two airplanes were used. In order to niax&00 pound limit in one load, it might be
worth considering storing pak boats and other cgagy in the metal bear barrels that remain in
the field.

Beginning in 2017, a time-lapse camera will be dggdl at each landing lake in late
winter to document phenology of breakup and flutune in water.
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Table 1. Surveyed wetland ID’s by year and location

Plot F Canvasback Lake Wetland by Track  Plot C Echoing Lake
Lake
2014 not surveyed 3,4,6,11,13,14,16,30,31,32,33,34,35,362,6,9,10,11,12,13,15,16 i’glg’zlé’sm’ 18, not surveyed

2015 1,2,34,6,7,8,9,10,11,12 3,4,6,11,13,14,16,30,33324,35,36 1,2,6,9,10,11,12,13,15,16 not surveyed not surveyed

1,9,10, 12, 13, 14,

2016 1,2346,78/9,10,11,12 34,6,11,13,14,16,30,33%24,35,36  2,6,9,10,11,12,13,15,16 notsurveyed .75 6 g



Figure 1. Echoing Lake survey area.




Figure 2. Plot F survey area.



Figure 3. Canvasback Lake survey area.




Figure 4. Wetland by track lake survey area. Reldfyenumbers refer to current (higher water) wedldd’'s. Pink/white numbers
refer to lower water wetland ID’s.




Canvasback Lake, Lesser Scaup, Yukon Flats NWR, mid-July survey
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Duckling production index for Lesser Scaup on Yukon Flats National Wildlife Refuge,
Canvasback Lake. Counts by age class are represented, along with the
corresponding total and number of wetlands sampled. Wetlands are sampled twice
and counts are reported for each observer. Median brood size for broods attended by
a hen is presented, with sample size in parentheses.



Plot F, Lesser Scaup, Yukon Flats NWR, mid-July survey
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Duckling production index for Lesser Scaup on Yukon Flats National Wildlife Refuge,
Plot F. Counts by age class are presented, along with the corresponding total and
number of wetlands sampled. Wetlands are sampled twice and counts are reported
for each observer. Median brood size for broods attended by a hen is presented, with
sample size in parentheses.



Wetland by Track Lake, Lesser Scaup, Yukon Flats NWR, mid-July survey
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Duckling production index for Lesser Scaup on Yukon Flats National Wildlife Refuge,

Wetland by Track Lake. Counts by age class are represented, along with the

corresponding total and number of wetlands sampled. Wetlands are sampled twice

and counts are reported for each observer. Median brood size for broods attended by
a hen is presented, with sample size in parentheses.




Canvasback Lake, White-winged Scoter, Yukon Flats NWR, mid-July survey
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Duckling production index for White-winged Scoter on Yukon Flats National Wildlife
Refuge, Canvasback Lake. Counts by age class are represented, along with the
corresponding total and number of wetlands sampled. Wetlands are sampled twice

and counts are reported for each observer. Median brood size for broods attended by
a hen is presented, with sample size in parentheses.




Plot F, White-winged Scoter, Yukon Flats NWR, mid-July survey
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Duckling production index for White-winged Scoter on Yukon Flats National Wildlife
Refuge, Plot F. Counts by age class are represented, along with the corresponding
total and number of wetlands sampled. Wetlands are sampled twice and counts are
reported for each observer. Median brood size for broods attended by a hen is
presented, with sample size in parentheses.




Wetland by Track Lake, White-winged Scoter, Yukon Flats NWR, mid-July
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Duckling production index for White-winged Scoter on Yukon Flats National Wildlife
Refuge, Wetland by Track Lake. Counts by age class are represented, along with the
corresponding total and number of wetlands sampled. Wetlands are sampled twice
and counts are reported for each observer. Median brood size for broods attended by
a hen is presented, with sample size in parentheses.




Canvasback Lake, Canvasback, yukon Flats NWR, mid-July survey
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2016 Obs. B 0 2 0 5 0 00 7 14 2.0(3)

Duckling production index for Canvasback on Yukon Flats National Wildlife Refuge,

Canvasback Lake. Counts by age class are represented, along with the

corresponding total and number of wetlands sampled. Wetlands are sampled twice

and counts are reported for each observer. Median brood size for broods attended by
a hen is presented, with sample size in parentheses.




Plot F, Canvasback, Yukon Flats NWR, mid-July survey
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Duckling production index for Canvasback on Yukon Flats National Wildlife Refuge,
Plot F. Counts by age class are represented, along with the corresponding total and
number of wetlands sampled. Wetlands are sampled twice and counts are reported
for each observer. Median brood size for broods attended by a hen is presented, with
sample size in parentheses.




Wetland by Track Lake, Canvasback, yukon Flats NWR, mid-July survey
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2014 Obs. A 0O 0 4 0 O 0 O 4 10
2014 Obs. B 0O 0 0 05 0 O0 5 10 5.0 (1)
2015 Obs. A 0 13 7 6 7 1 0 34 10 2.5(10)
2015 Obs. B 24 14 8 0 7 1 0 654 10 3.0 (13)
2016 Obs. A 0O 0 0 4 0 0 O 4 9 4.0(1)
2016 Obs. B 0O 0 0 0 5 5 0 10 9 5.0 (2)

Duckling production index for Canvasback on Yukon Flats National Wildlife Refuge,

Wetland by Track Lake. Counts by age class are represented, along with the

corresponding total and number of wetlands sampled. Wetlands are sampled twice

and counts are reported for each observer. Median brood size for broods attended by
a hen is presented, with sample size in parentheses.




Canvasback Lake, American Wigeon, Yukon Flats NWR, mid-July survey
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2014 Obs. A 0O 0 026 0O 0 O 26 14 6.5 (4)
2014 Obs. B 0 12 8 11 4 13 0 48 14 3.0 (14)
2015 Obs. A 0 20 34 29 23 5 0 111 14 6.0 (17)
2015 Obs. B 0 7 18 14 24 12 0 75 14 5.0 (15)
2016 Obs. A 0O 0O 4 20 20 13 7 64 14 4.0 (15)
2016 Obs. B 0 1 3 19 9 015 47 14 3.5 (10)

Duckling production index for American Wigeon on Yukon Flats National Wildlife
Refuge, Canvasback Lake. Counts by age class are represented, along with the
corresponding total and number of wetlands sampled. Wetlands are sampled twice
and counts are reported for each observer. Median brood size for broods attended by
a hen is presented, with sample size in parentheses.




Plot F, American Wigeon, Yukon Flats NWR, mid-July survey
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2014 Obs. A not surveyed 0
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2015 Obs. B 0O 0 4 0 0 o00O 4 9 4.0(1)
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Duckling production index for American Wigeon on Yukon Flats National Wildlife
Refuge, Plot F. Counts by age class are represented, along with the corresponding
total and number of wetlands sampled. Wetlands are sampled twice and counts are
reported for each observer. Median brood size for broods attended by a hen is
presented, with sample size in parentheses.



Wetland by Track Lake, American Wigeon, Yukon Flats NWR, mid-July survey
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2014 Obs. A 0O 3 12 48 16 3 0 82 10 6.0 (12)
2014 Obs. B 0 12 20 23 10 0 4 69 10 5.0 (13)
2015 Obs. A 5 0 7 4 8 4 0 65 10 5.0 (13)
2015 Obs. B 23 22 35 3 0 0 0 83 10 3.0 (14)
2016 Obs. A 0 10 0 2 0 0 0 12 9 2.0(3)
2016 Obs. B 0O 0 10 31 13 7 4 65 9 4.0 (13)

Duckling production index for American Wigeon Yukon Flats National Wildlife Refuge,
Wetland by Track Lake. Counts by age class are represented, along with the
corresponding total and number of wetlands sampled. Wetlands are sampled twice
and counts are reported for each observer. Median brood size for broods attended by
a hen is presented, with sample size in parentheses.



Canvasback Lake, Green-winged Teal, Yukon Flats NWR, mid-July survey
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2014 Obs. A 0O 0 0 0 0 O 8 38 14 4.0(2)
2014 Obs. B 0 4 6 0 9 5 0 24 14 3.0 (5)
2015 Obs. A 0O 0 7 13 0 0 0 20 14 7.0 (3)
2015 Obs. B 0 0 0 0 5 7 0 12 14 6.0 (2)
2016 Obs. A 0O 0 6 7 0 3 3 19 14 3.0 (5)
2016 Obs. B 0 1 7 9 0 0 0 17 14 4.5 (4)

Duckling production index for Green-winged teal on Yukon Flats National Wildlife
Refuge, Canvasback Lake. Counts by age class are represented, along with the
corresponding total and number of wetlands sampled. Wetlands are sampled twice
and counts are reported for each observer. Median brood size for broods attended by
a hen is presented, with sample size in parentheses.



Plot F, Green-winged Teal, Yukon Flats NWR, mid-July survey
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2015 Obs. B 0O 0 0 0 O OO0 O 9
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Duckling production index for Green-winged Teal on Yukon Flats National Wildlife
Refuge, Plot F. Counts by age class are represented, along with the corresponding
total and number of wetlands sampled. Wetlands are sampled twice and counts are
reported for each observer. Median brood size for broods attended by a hen is
presented, with sample size in parentheses.



Wetland by Track Lake, Green-winged Teal, Yukon Flats NWR, mid-July survey
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2014 Obs. A 0 5 2 11 5 0 14 37 10 5.0 (4)
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2015 Obs. B 8 1 0 0 0 1 0 10 10 4.5 (2)
2016 Obs. A 0O 0 0 0O 0 12 0 12 9 12.0 (1)
2016 Obs. B 0O 0 0 4 0 0 5 9 9 3.0 (3)

Duckling production index for Green-winged Teal on Yukon Flats National Wildlife
Refuge, Wetland by Track Lake. Counts by age class are represented, along with the
corresponding total and number of wetlands sampled. Wetlands are sampled twice
and counts are reported for each observer. Median brood size for broods attended by
a hen is presented, with sample size in parentheses.




Canvasback Lake, Horned Grebe, yukon Flats NWR, mid-July survey
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2016 Obs. A 0O 2 12 2 5 5 0 26 14 3.0 (4)
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Duckling production index for Horned Grebe on Yukon Flats National Wildlife Refuge,
Canvasback Lake. Counts by age class are represented, along with the

corresponding total and number of wetlands sampled. Wetlands are sampled twice

and counts are reported for each observer. Median brood size for broods attended by

a hen is presented, with sample size in parentheses.




Plot F, Horned Grebe, Yukon Flats NWR, mid-July survey
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Duckling production index for Horned Grebe on Yukon Flats National Wildlife Refuge,

Plot F. Counts by age class are represented, along with the corresponding total and
number of wetlands sampled. Wetlands are sampled twice and counts are reported

for each observer. Median brood size for broods attended by a hen is presented, with
sample size in parentheses.




Wetland by Track Lake, Horned Grebe, Yukon Flats NWR, mid-July survey
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2014 Obs. A 0O 0 0 0O 0 0O O 10
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Duckling production index Horned Grebe on Yukon Flats National Wildlife Refuge,
Wetland by Track Lake. Counts by age class are represented, along with the
corresponding total and number of wetlands sampled. Wetlands are sampled twice
and counts are reported for each observer. Median brood size for broods attended by
a hen is presented, with sample size in parentheses.
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