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Executive Summary

Seven field cemps (North Marshall, Kokechik West, Tutakoke, Manokinak,
Whitefront Survey, Rigigak Island and South Nelson Island) documented the
nesting chronology, predation and productivity of four species of geese on
the Yukon-Xuskokwim delta from April 27th to July 15th, 1983. The primary
objectives of this study were to moniter productivitr and to determine the
impact of animal and human predations on goose populations on the delta.
Nesting chronology during the season was within the usual range but was
advariced over 1982. Clutch sizes for all species were within the normal
range (brant: x= 3.6, n= 971; cacklers: x= 5.0, n= 213; emperors: x= 5.5,
n=121; ané white—-fronts: x= 4.6, n= 237). Nesting success during 1983 was
Similar to 1981 when species are compared between vears. Both brant and
cacklers exhibited improved nesting success during 1983 when compared to
their respective poor productivity in 1982. Overzll, however, nesting
success was mediocre to poor for brant and cacklers, fair to good for
emperors and very good for white-fronts. ‘

Preliminary analysis indicates that there are different levels of predator
activity at different locations on the delta, and that the lower—than-normal
productior may be attributed to nest depredation caused by animal predators
and spring hunting. There is little indication txzat monitoring efforts
contribute? substantially to nest depredation, as the combined (seven-camp)
monitoring effort directly involved less than 3.3% of the brant, 1% of the
cackler, 0.5% of the emperor and 0.5% of the iwhite-frcant populations.

Preliminarr analysis of brant populations indicates tkhat nesting failure was
greatest in areas where spring hunting occurred; however, this pattern was
not clear for cacklers. High levels of predation (greater than 50%) for

—

1

]

SN

|

|

]

—

]

cacklers and emperors occurred in some areas but predation was low (less
than 10%) in other areas. White-fronts experienced proportionately less
predation than the other goose species, perhaps as a result of their
dispersed and solitary nesting behavior. The high level of predation on
brant mav be explainable in terms of the general wvulcerability of their
coastal nesting colonies.

Future work will involve monitoring the pre-nesting andé nesting periods; the
post-nesting period will receive increased attention during 1984 due to the
potential for substantial mortality during that pericd of the reproductive
cycle., ’
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Introduction

For a number of years now the U.S. Fish and Wildlife Service has
conducted nesting waterfowl inventories on the Yukon Delta National
Wildlife Refuge [(YDMWR); Lensink 1965, 1967a,b; Dau 1976, 1978a,b; Smith
1980; King and Conant 1982]. These inventories were limited in scope and
were geared to provide minimum data for making flyway management
decisions. While thesse past efforts were limited, biologists were able
to make some qualitztive assessments of waterfowl productivity, and in
1979 field biologists reported their concerns over the future well-being
of several goose populations which nest almost exclusively on the
Yukon—-Kuskokwim - delta (Jarvis and Bartonek 1979). From these modest
beginnings emerged an understanding that Arctic nesting geese were
exhibiting symptoms of severe population decline. It was clear that the
Service needed to undersiand this problem, and in 1980 a modest annual
increase in "field effort"” was initiated. The refuge objectives,
however, remained nominally the same up until 1983,

During the spring of 1983, the "field effort™ was undergirded by both
substantial increases in "dollars and manpower”™. Additionally, the 1983
"field effort” was designed to confront a "new™ set of objectives. Ia
brief, the "field effort"” was to provide insight both qualitatively and
quantitatively into the question, "to what extent 1s spring mortality
affecting the security of  nesting goose populations on  tha
Yukon-Kuskokwim delta”? The purpose of this annual report 1s to
delineate as clearly as pnssible the "new” objectives, to provide a brief

‘rational which identifies the breadth of the issues, and lastly to report

the outcome of our findings during the 1983 field season -— a general
synthesis of the overzll effort.

A, The Problem

1. At 1least three species of geese —-— Pacific black brant,
cackling Canada geese, and Pacific white-fronted geese and
perhaps a fourth species emperor geese — exhibit significant
numerical decreases in their 'respective populations. Winter
and spring monitoring efforts have yielded data which in
several cases substantiate . the allegation that these
populations kave sustained losses, chronic losses, since the
1960's (Kramer 1976; Norman et al. 1977; Tirm and Dau 1979; Ely
and Raveling 1980, 1981, 1982; Derksen 1983; Lensink 1983a,b).
The aforementioned goose populations nest primarily within the
tidal zone of the YDNWR, and it is from this temporal and

spatial usage of the refuge that an assessment of these uses
logically follows.

2. While it is clear that there are numerous logical explanations
for declines in populations, there are two broad categories of
causative factors namely, habitat loss and mortaltity. In
assessing what is wunderstood both generally and specifically
about "goose biology" it is intuitively recognized that YDNWR's
contribution would be temporally limited, i.e., roughly limited
to the time period May 1lst through September 30th, and would be
specifically Zimited to:
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a, Assessing the likelihood of nesting ha>itat losses.
b. Assessing the extent of mortality while the geese utilize
- the variety of habitat which occurs throughout the
Yukon-Kuskokwim delta.

The purpose of this report is to provide z perspective relative
to the issue of direct mortality. The gquestion of assessing
the likelihood of nesting habitat losses is the subject of
another management study.

Mortality — fundamental considerations

l.

2.

Three aspects of mortality are of particular importance. These
aspects are addressed by answering three basic questions with
respect to each species:

a. What are the direct and indirect causes of mortality?
b. When does the mortality occur?

c. Where is the mortality occurring?

These questions are basic —— who, when ard where. And as our
understanding of ' these three questions is clarified, a fourth
question can be dealt with:

d. How much mortality occurs?

WHAT? Who or what are the direct ané¢ indirect causes of
mortality? The ‘probable sources of goose mortality may be
profitably delineated in outline form. Tke £following sources
of mortality are differentially influential (both temporally
and spatially) throughout the Yukon-Kuskokwim delta. They are:

a. Predators: ‘
1. avian, e.g., gulls and jaegers
2. mammals:
a. non-human, e.g., fox and mink
b. human

b. Disease

c. Environmental Factors:
1. weather:
a. sequence, e.g., early spring versus late spring
b. dintensity:
1. temperature, e.g., cold snaps, prolonged trend,

etc.
2. precipitation
3. wind
2. tide
3. others

For a variety of reasons, e.g., timing of depredation, location
of occurrence, density of target, etc., anv one set of factors
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may or may not be particularly the important factor during the
periods of pctential vulnerability. Thus, depredation of geese
probably follows the generalized Vulanerabilitv Pattern shown in
Table 1. While this vulnerability pattern is theoretical, it
is a useful estimator and assists in logically addressing the
remaining questions (3 and 4, below) by helping to identify
timing and location. ‘

WHEN? VWhen does the mortality occur? There are five general
time periods when geese are particularly wvulnerable  to the
several potertial sources of mortality. The time periods are
described as: ‘

a. pre-nesting period

b. early incubation period

c. late incubation period

d. post-hatcaing and flightless period
e. pre—-fall migration period

The specific dates of these periods vary between years and by
species. Thus, the timing (e.g., When the "pre-nesting” phase
might occur) 1s in large measure cependent upon the general
climatological pattern which ﬁrevails during any given year.
Subsequent events, particularly b, ¢ and d (above), follow in
their "prescribed” time frames.' -

WHERE? Where is the mortality occurring? To be sure, the
location of warious types of ¢ortality depend upon the "time
period” to which we are referring. For example, during the
"pre-nesting phase”, the four goose species of special concern
and waterfowl in general arei susceptible to spring hunting
throughout thke delta (Klein 1966). The extent of harvest,
however, is wultimately dependent upon how many birds are
returning to the "hunt area”; the amount of time spent hunting;
and the weather conditionms. Thbse examples serve to underscore
only a few ccmponents of "successful”™ spring hunting, but they

do dramatize the extent to which the problem is both dynamic
and intimatelv interrelated. ;

C. An ecological exp_anation of goose vulnerabilitv to depredation

l.

Refuge focus. From the outset our field eZforts have focused
upon brant, cacklers and white-fronts. Our concerns for
emperors have been in part addressed by members of the F&WS
Research Division (Petersen 1982 and 1983). The refuge emperor
goose effort, therefore, is designed to supplement ongoing
research by obtaining a stratified random assessment of emperor
goose productivity over a broadfgeographic area.

The role of elevation in nest site selection. Perhaps the

single most important factor which ultimately influences where
geese nest 1s elevation -- the height above mean high tide
(Eisenhauer aad Kirkpatrick 1977, Raveling and Lumsden 1977,
Ely 1979, Petersen 1982 and 1983). While this should be no
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surprise to knowledgable observers it is important - perhaps
critical - to reiterate and underscore the dramatic "functional
role"” that elevation “plays" in animal distribution in general
and nest site selection on the Yukon-Kuskokwim delta
specifically. Furthermore, it is elevation that functiomally
maintains the successional didentity of the various plant
associations. In turn, it is these plant associations which
field observers see and subsequently attempt to correlate with
observed patterns of goocse mnesting. While this maybe a
simplification of the ecological and physiographic "drivers",
we are describing the ecolugy of goose nesting on the delta in
general terms.

The salient fact iz that most goose nesting occurs only a few
centimeters to a few meters above mean high tide. In plain
terms, geese nest 1in areas that are highly susceptible to
"natural” disturbance =-- in @short, geese are “high risk”
nesters. Furthermore, the extent of susceptibility differs
between species; nonetheless;, elevation is the principal
consideration although some  local microhabitat factors
undoubtedly "mediate"™ or "fine tune" the process of nest site
selection.

The general resting strategy of geese. In assessing the goose
problem 1t was immediately apparent that several sources of
mortality were probably involved (Table 1). Additionally, each
goose specizs exhibits markedly different degrees of
vulnerability. It 1s our view that differential depredation of
nesting geese can be explained in large measure by the general
but characteristic nesting strategy of each species involved.

To be more specific, brant are colonial nesters (Mickelscn
1975, Eisenhauer 1977). They nest adjacent to areas that are
significantly influenced by tidal waters. The elevation of the
coastal landscape brant occupy is low, only a few centimeters
above mean high tide. Further, they nest in relatively dense
aggregations. They are highly visible, and thus they are very
vulnerable to discovery.

Emperors in contrast tend to nest in loose aggregates or as
widely dispersed disolates -(Mickelson 1975, Eisenhauer and
Kirkpatrick 1977, Petersen 1982 and 1983). Emperors are most
vulnerable te discovery when nesting in loose aggregates, for
example, as at Kokechik Bay. They are least vulnerable to
discovery when nesting as isolates, and they are on the average
less vulnerable to discovery than brant.

Cacklers seem to favor nesting on relatively small islands
surrounded by water, and in some situations on peninsulas along
pond or lake edges (Mickelson 1975, Raveling et al. 1978,
Petersen 1982 and 1983). In past years, cacklers tended to be
somewhat clumped in their nest distribution; although, these
nesting aggregates occur in a clearly patchy distribution. It
is difficult to ‘say at this time whether cacklers are more

@
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vulzerable :to discovery than emperors; but it 1s clear,
however, that once a cackler area has beea located, one can
count on finding them occupying the area in subsequent years.

White-fronts tend to be Widely dispersed solitary mnesters

(Mickelson 1975, Ely '1979). The availabtle evidence supports
the idea that white-fronts nest principallv along sloughs and
in areas which were "high and dry" during the "nest site
selection” rphase of reproduction. Because of their nesting
behavior, wh:te—-fronts are difficult to stucdy, Their nests are
difficult to locate, and they. occur at cocsiderable distances
from one another. ‘ ‘

Thus, in sum it is reasonable to assume at this point in time
that brant are more vulnerable to deprecdation than cacklers,
emperors and white-fronts. . Cacklers and emperors are a
"toss-up”, but clearly they are more vulnerable to depredation
than white-f-onts. White—-fronts appear to be highly resistant
to depredation when compared to the three other species of
coastal mnesting geese simply because they are widely
distributed. They rarely occur in tightly clumped nesting
groups; although, loose aggregations of several pairs do occur.

The pattern of nesting distribhtion. Nest partitioning of the

landscape by the four goose species provides a second line of
collaborative evidence whichj tends to support the general
understanding of vulnerability to depredation. For example,

brart nest on the "coastal edge”.

Ioperors tend to nest adjacent: to brant, although their nesting

distribution continues inland perhaps 20 =iles. As suggested

oreviously, 2amperors tend to foccur in aggregations coastally
and in general become more widely separazted as one moves
inland. Thus, emperors may be generally described as
maintaining a semi-clumped nesting patterz coastally and an
isolated mnesting pattern at the inland-zost point of their
nesting distribution on the delta. Between these two extremes
of nesting densities a theoretical continuun appears to be in
place; while such is a reasonable generalized explanation, the
various characteristics of land form probably mediate the
actual densities according: to the irregularities of
microhabitat.

Islands are the principal nesting place of cacklers; not
solely, but exclusively enough. The “collective wisdom” of
several decades of field workﬁ cannot be cdenied (Olson 1951,
Mickelson 1975, Raveling et al. 1978, Petersen 1982 and 1983).
Thus, interspersed, usually one or two miles from the coast, at
an elevation that sustains islands surrounded by relatively
shallow water, cacklers are} often the predominate nester.
Cacklers also nest further inland, and to be sure it is
exceedingly 4ifficult to explain the "whys"™ of their nesting
distribution. Nonetheless, it does appear that for cacklers,
nesting islands are the single most importaat factor; although
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it has come to our attention that after hatch, cackler
goslings exhibit selective food preference for arrow grass
(Triglochin.,Eg;ustrus)(Sedinget 1984). Thus, the combination
of islands o "prescribed" characteristics and the proximity to
specific food resources may indeed be the "least common
denominator” which characterizes cackler nesting habitat. In
any event, cacklers tend to exhibit a patchy nesting
distribution, typically beginning slightly Znland from emperors
and continuing inland on a géneralized density gradient that
appears to bs greatest in the middle porticns of their. nesting
distribution. i.e., west to east.

knite-fronts in general nest: along sloughs and water ways.
They occur inland of the first observed nests coastally perhaps
by 100-200 yards; as one observes subsequert inlandward nests,
it is apparent that there is a pattern of association —- slcugh
bank habitat seems to be a critical selectioa factor.

Some general conclusions with respect to previous field work. As

early as 1976 biologists had stated their concerns for goose

populations that nest on the delta in reports and at various
meetings (Jarvis and Bartonek 1979; Anonymous 198la,b; Pacific
Flyway Council 1981; Bartonek 1982; Derksen 1983; Lensink
1983z,b). The extent and rapidity of respornse to these concerns
has been slow; nonetheless, progress was made. Perhaps the salient
contributions stemming collectively from fieid work on the delta
may be cryptically summarized as follows: .

1. Brant:

a. The brant population has ' sustained substantial numerical
declines, particularly during the past several seasoas.
Both the number of wintering and nesting birds appear to be
decreasing; but additionally, there has been a clear shift
in utilization of winter habitat along the Pacific coast.
Nesting brant have exhibited chronic symptoms of atypical
reproductive behavior and productivity problems. Prior to
1966, nesting brant apparently occupied the coastal fringe
in what has been described as a cortinuous pattern of
occupancy between Cape Romanzoff and Nelson Island. While
the pattern of occupancy was not uniform in demsity, it
does appear that early observers were struck by the
continuous character of brant nestirg distribution. The
number of brant was great, and it was determined to be
impossible to realistically "guesstimate” their numbers.

b. Observers during the early: to mid-1970's reported that they

did not observe a continuous pattern of occupancy, but

- rather embraced the notion that brant exhibited a patchy

nesting distribution. During this period, colonies were

identified and named. Some effort was made to estimate

nesting densities and a few attempts were made to develop
sampling approaches. Brant numbers appeared to be large.
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Presently, 1983, the nesting distribution of brant is
clearly aggregated. There is no ewvidence whatsoever of a
continuous nesting pattern. Today brant exhibit sharply
definable nesting colonies, at least at the four, perhaps
five, remaining colonies which sustair more than 2,000
birds (1,000 pair). The remaining 15-20 "colonies” —
loose aggregations —-- sustain fewer tkat 1,000 brant (500
pair) each.

It seems that since 1950 there has been a continuous loss
of nesting brant on the Yukon-Xuskokwim delta. The loss
has been observed incrementally by various observers, but
determinad to be a "non-loss observation” becauss each
successive bioclogist, 1964-1966 versus 1982-1983 has
suggested at least privately that the earlier work was "not
quantitative” or "they over estimated” what was really
present. Both views are misrepresentations of what the
history of similar types of situations have proven to be.
First, quantification in the case of brant was judged "near
impossible”; there were simply too many birds to count; the
problem was where to begin. In contrast, today we can
count the smaller colonies from both the standpoint of an
aerial survey and a plot sampling with tight statistical
confidence. Second, estimates are typically less than the
actual; this 1is particularly the case when the sampling
populaticn is very large and mobile. It is difficult to
miss seeing even relatively loose aggregations of mnesting
brant over large expanses of landscape. Our experience
confirms the view that when you fly over nesting brant at
reasonable altitudes, you see them on their nests. One is
not confused about whether the brant are nesting at a
particular spot or in an area; one can see the changes in
nesting densitles. What we do believe is critical is that
we can see whers brant are absent or at least in such low
densities we cannot detect! them because they occur outside
our "visual field". Pointedly, if we can see today the
general pattern of nesting, it seems quite reasonable to
conclude that past descriptions of general nesting
distribution ars reasonably accurate. Therefore, in all
probability brarct nesting was continuous or at least nearly
so; albait, densities throughout the 1length of the

Yukon-Kuskokwim delta coastline +varied, annually  and
perhaps markedly.

The location of brant colonies is dvmamic. It appears that
a certain proportion of the breeding pairs wutilize
different areas. The apparent dvnamics of colony formation
may be viewed from several points of view. One point of
view would state that brant pairs are simply less
traditional than biologists tend to think 1is the case for
geese 1n general. A second point of view states that
geese, including brant, exhibit strong fidelity to "nesting
place” :in general (e.g., within the bounds of a
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physiographic wunit such as Xigigak Island which 1is
approximately 20 kmz). And furthermore, in the case of
some goose species, there is a tendencr to exhibit strong
fidelity to a "nesting territory” in which there may be
several potential or alternate nest sites.

Thus, the "fidelity point of view” zaintains that the
apparent infidelity to nesting place is a symptom of a much
larger problem.

It is bayond the scope of this paper to discuss - the
potential ramifications of:either point of view; although,
this topic is the subject of future reports. For the time
being, however, it is sufficient to reccgnize that there is
a serious void in our ‘understanding of brant colony
dynamics. It is particularly important to understand the
mechanics of "brant nesting behavior” in the context of
waterfowl resource decision making. Such an understanding

is of critical concern to both the Service and those
individuals that are affected by such decisions.

The salient point at this juncture of the "prospectus”,
however, 1is the fact that in order to "minimally” monitor
the sources of mortality delineated iz Table 1, sampling
the same plots (whether rectangle, cirzcular or irregular
polygons) or sampling standing transects will not provide
results which are obtainable in a repeztazble fashion. The
only repeatable aspect of the sampling effort is the
location of the plot or transect. The fallacy of such an
approach is that the object being sampled is moving around
year after year and in varying degrees between years. In
short, brant functionally do not exhibit specific nest site
fidelity. The assumptions of past plot sampling or
transect sampling depend upon £fidelity to a colony area.
Past sampling strategies are reviewed elsewhere (Aldrich et
al. 1981:. It is clear, therefore, tkat one needs to be
able to identify very early in the nesting season where the
brant are likely to nest "that year”.

Cacklers:

Cacklers tend to exhibit a' clumped nesting distribution as
referred to previously and summarized in item ¢ below.

The numbsr of areas which sustain nesting cacklers was
dramatically lower during the 1982 nesting season, both in
the context of general distribution and the number of birds
that utiZize an area (Byrd et al. 1982). This statement
must be quickly qualified, with emphasis added, and placed
into context -- the 1982 nesting season was substantially
retarded because of the lateness of spring break-up, which
is generally believed to the the cause for the poor
productiom.
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During 1382, biologists observed the poorest overall
production that has been observed in recent history.
Additionally, this season of poor production coincided with
a period in the history of cacklers when the total
populatioa was substantially reduced below historic
levels. As predicted, the 1982-83 nil-winter survey was
extremely low (Derksen 1983). The best estimate to our
knowledge is 50,000 to 60,000 cacklers. This represents a
highly significant reduction in the total number of
potential breeding pairs —-— ranging roughly between 25,000
and 30,000 pairs.

Fortuitously, an initial attempt at characterizing what was
believed to be favored cackler nesting habitat had been
completed during the 1981 field season (Raveling et al.
1978, Byrd and Smith 1981). As a first cut at stratifying
cackler nesting habitat, the following criteria were used:

1. Cacklers tend to nest throughout tke tidal zone of the
Yukon Kuskokwim region, apparently

2. preferring islands and secondarily peninsulas which are
3. surrounded or adjacent to relatively shallow water.

The net result at this first cut at identifying cackler
nesting habitat was to provide the biolcgists approximately
85 areas from which to develop a survev effort.

In years prior to 1982, goose production was a
"guesstimete” based upon a few plots azd, in later years,
from one pre-break-up field camp. Tke limiting factors
were manpower and dollars. : Further, gocse populations were
numerically in reasonably good shape. For these reasons
there was no significant effort to estzblish methodologies
which  would increase confidence statistically and
biologically in the data gathering. The effort was
generalized, and it was functional for a number of years.

3. Emperors:

d.

-

A generalized model of emperor nesting strategies has been
described earlier, as well as notiag that intensive
research is being carried out by the F&wS Research Division
(Petersen 1982 and 1983).

Our immediate interest in: emperor geese, therefore, is
limited =o questions concerning gezeral productivity.
Because of the ongoing research eZfort, the refuge
inventory plan reflects opportunistic strategy; data are
obtained primarily while conducting inventory of other
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goose spscies or nmnitoriﬁg depredation at various study
plots. '

White~fronts:

a. The number of white-front nests located during any single
field season (for a given study effort) has not exceeded
100 (Ely 1979). White-fronts are difficult to locate
because they are widely distributed throughout their
nesting habitat. j .

b. White-frcnts nest along slough and river banks and in -areas
that were "high and dry" at the time of nest site selection
which occurred during spring flnoding following break-up.

Overview

Ultimately, the problem has beer an inzbility to maintain
continuity of field observations. Simply stated, no one
observer has seen the whole spectrum of "events”. What we
"see” 1is something analogous to viewing the extinction of
dinosaurs, in that a catastrophe occurred. But here, most
notably for brant, the evidence is not locked in "geological
graves", it is lost in the "mentzl grave” of tradition. The
brant "event”™ for example has occurred in something less than
40 years; but unlike the extin¢tion of the dinosaurs, we do not
have solid calcareous remnents. We have several "soft"” reports
which describe the "magic" of "moments of observations” made by
a few field biologists at different  points in time. It is
doubtful that "their"™ general descriptions of what they saw are
fabrications. Further, it is douvbtful tkat “they" had poor
vision.

What people have reported has been "serial sectioms”, 1i.e.,
intermittent observations through time. Tke loss has occurred
at a rate which is slow and thereby difficult to distinguish as
a part of the continuum of events. Unfortunately today in
1983, whether we speak of brant, cacklers, emperor or
white~fronts, it is reasonable to conclude that almost any
level of mortality occurring on the nesting grounds 1is a
significant cause of "population failure”.

We have concluded from our amalysis that we need the ability to
first identify the general sources of depredation and
simultaneously we need to minimally be able to distinguish
between "animal” predation, human predation (spring hunting),
and environmental sources of depredationm.

Secondly, the methodology (field data gathering strategy)
should “crosswalk”™ in such' a fashion that productivity
estimates could be used by the Flyway, i.e., in the regulation
setting process. Further, the same approach should have
potential fcr evolving into a highly reliable method for
estimating productivity; yieT¥ding high-confidence~-level
estimates of the Yukon-Kuskokwim delta's contribution of geese

10
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to the anrual fall flight; We believe that these are
reasonable goals, particularly in light of the concern shown
for Arctic nssting geese.

Fileld Camp Locations and Objectives
Locations

The location of YDNWR and the six refuge field camps and two
cooperator camps are identified in Figures 1 and 2. The
white-fronted goose survey camp initiated field work at Onumtuk and
the after break—up-plan was to survey slough and river banks. This
field crew is highly mobile and utilized a numoer of locations as
temporary camp sites (Byrd and Panivak 1983).

Field Camp Objeczives

1. Kigigak, Tutakoke, Kokechik West and Manokinak (pre-break-up)
Camps:

a. Determine the chronology of goose nesting, with particular

' emphasis being placed upon brant and cacklers. These data
are utilized first to establish efficient field inventory
schedules for prescribed pcpulation sampling, and secondly
for comparative purposes, i.e., comparisons between
locations and between years.

b. Determine the sources and rates of depredation on nesting
geese at the various nesting areas.

c. Obtain phenological, production and depredation data on
other nesting species as opportunity allows.

d. Provide to the biological staff preliminary productivity
statistics for geese by the second Monday in July.

2. North Marsha’l (post-break-up) Camp:

a. Develop a strategy for inventorying Tavernmer's Canada geese
—— a pilot effort.

b. If successful in locating 25 pair or more, then objectives
as applicable in "item 1" above.

3. South Nelson Island (post-break-up) Camp:

a. Determine if nesting goose densities are sufficient to
justify an in-depth monitoring effort.

b. If "item a" is affirmative then objectives as applicable in
"item 1" above.

Hse
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‘4., VWhite-fronted goose survey (pre-breal-up) "Camp":

a. Coordinate search strategy for nesting white-fronts in

-monitoring areas of the other delta field camps for nest
characterization analysis.

b. Search river and slough banks for the occurrence of nesting

white-fronts in Hazen Bay region.

c. If successful in locating 50 pair or more in addition to
those pairs discovered at other field camps, the objectives
as applicable in "item 1" above.

Methodologies

Spring aerial survay of brant nesting areas

The annual aerial spring survey of brant colonies was conducted
June 8th using a Cessna 185 aircraft. The aircraft.was flown at an
altitude of 300 feet at speed of 90 miles per hour. Visability was
good, approximately 25 miles. During the course of the flight,
winds were light, less that 10 miles per hour. The two person crew
flew the coastal fringe including portions of the lower stretches
of the larger rivers inland approximately 10 miles. The survey was
initiated on the northern coastal ' fringe of Nelson Island and

terminated at Kokechik Bay. The survey lasted 3.75 hours, and the
weather held favorzble throughout the flight.

Colonies were idenzified with the aid of U.S.G.S. omne inch to the
mile topographic m:aps. Estimates .were made of the number of
nesting brant that were in each area; these data were recorded in
standard fashion. The survey results (i.e., location and colony
size) were compared with location data (Aldrich et al. 1981) and

numerical estimates were compared w1th field crew judgements where
possible.

Monitoring Strategiss — Physical Environment

1. Atmospheric Conditions

Atmospheric conditions such as: wind direction, wind speed,
visibility, barometric pressure,‘percent cloud cover and type
of clouds were recorded at least once daily. The daily maximum
and minimum temperatures, and the occurrence and quantity of
rainfall and saowfall were also recorded; as well as other
environmental occurrences (e.g., wind, tides, tornadoes,
etc.). At Kigigak Island and. Tutakoke River field camps
atmospheric conditions were recorded at even numbered hours.
At Manokinak River field camp they were recorded at 0800 hours
and 2000 hours, at Kokechik West field camp at 0800 hours and

at Nelson Island field camp in the morning and again In late
afternoon.

12

v

8]




L 2., Spring Break-up Sequence

. Snow cover transects were established to measure the changes in
ﬁj the amounts of snow, ice and meitwater that covered the ground
at selected locations. Data were collected in two ways. In
— one procedure, the percent of uncovered ground, snow-covered
i& ground and ground covered by meltwater were recorded at
b v sampling sites along each transect. In addition, notes were
- kept regarding areas inundated by high tides, date meltwater
N began to form on ponds, date when ponds were ice—free, sequence
) of river 1ce break-up, and date when rivers were ice-free.
Transects were usually monitored every other day but less
frequently if the prevailing weather conditions resulted in a
decrease in the rate of snowmelt. In the second procedure,
photographs were taken at all or selected sampling sites along
each transect. The number, lengths and monitoring procedure
for these transects are contained in the respective field camp
reports.

{:—— =
1
b
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Monitoring Strategies -~ Biological

1
o

- The 1983 goose nesting survey was designed to provide accurate data
that were obtained using methodologies that are repeatable. In
crder to accomplish these objectives, four strategies of data
gathering were used to gain the kind and quality of data required
-— mnamely, Calibration Plots, Validation Plots, Primary Census
Plots, and Secondary Census Plots. These strategies represent a
syntkesis of established monitoring procedures (Mayfield 1975,
Johnson 1979, Hensler and Nichols 1981, Bart andé Robson 1982, Klett
and Johnson 1982).
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1. Czlibration Plots

Calibration Plots are the most intensely srudied areas. Each
plot is intended to be thoroughly searched in a systematic
fashion every third day beginning prior to nest initiation and
continuing through hatch. Located nests therefore are to be
visited every third day. All nests are flagged (codified) with
field markers, located and identified on field maps, and all
pertinent biological data are recorded in field notebooks. The
purpose of the Calibration Plot is to provide the "quantitative
standard” for the chronology of reproductive events and the
— occurrence of depredation. Specifically, when does egg laying

‘ begin, when does incubation begin, when does egging occur,
wnere does depredation occur, and so on. Calibration Plots are
adjusted in size so that they are searched in four to eight
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r" hours by two field people. This works out to be roughly
- 200-300 acres in the case of cackler plots and may represent
_approximately 10% or less of the total study area. Brant areas

- are smaller due to their colonial nesting behavior and thus
Lj search time is less. An additional consideration is that the
‘ nunber of nesting pairs of  geese in the plot must be
sufficiently large to produce an accurate picture of the

1

reproductive chronology. A general rule of thumb is that 25
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nests would be the minimum number and 350 nests the maximum
number for cacklers, and up to 100 nests for brant. Other
B nesting species are assessed as spinoff of cackler or brant
L efforts.

fj 2., Validation Plots
1

. Validation Plots are thoroughly searched on two occasions prior
- : to hatch and on one cccasion shortly after hatch. The first
t; pre-hatch sezrch occurs shortIy after the onset of incubation
| (as calculated from observations made on the Calibration
Plots); the second pre-hatch search occurs just prior to the
; : calculated hetch date. The post-hatch search is made as soon
{T -7 as possible azfter the goslings have dzparted the nesting area.
T o At each nest, the procedures for fleld marking, map identifying
and recording of bilological information are the same as those
[ﬂ for Calibration Plots. Validation Plots are designed to
contain approximately 20%Z of the study area and therefore
monitor the chronology of reproductive events and the

{1 occurrence of depredation for a larger number of nests.

- 3. Primary Census Plots

Primary Census Plots are thoroughly searched on two occasions
(once prior to hatch and once shortly after hatch). The
pre-hatch seazrch occurs during mid to late incubation. The
(T post-hatch search 1s made as soon as possible after the
j goslings have departed the nesting area. Data recording
procedures fcllow those for Calibration Plots. Primary Census
(" Plots are intended to contain approximatelv 70% of the nesting
1 I area to be sampled. These pléts sustain minimal investigator
disturbance and facilitate the extrapolation of the chronology
of events over a larger sampling area.

1

o~
.

Secondary Census Plots

1

Secondary Census Plots are thorcughly searched as soon as
possible after the goslings have departed the nesting area.
These searches are dependent upon suitable weather conditions
and the availability of field crew time. Secondary Census
Plots provide estimates of nest density and aesting success.

=

D. Assessment of Productivity

1 T

Nest initiation dates were calculated by back-dating nests found in
Calibration Plots using either the laying sequence, float angle of
the egg or observed hatch date. It was assumed that one egg was
laid per day up to four eggs and then one déay was skipped for
clutches of five or more. Float angle of the egg and back-dating
were not used to calculate initiation dates in Validation or
Primary Census 2lots because the frequency that nests were
revisited did =mot allow determination of the hatch date.
Back-dating occurred from the day the nest was found for nests in
Calibration Plots. For nests found ‘?fter egg-laying had ended,

1

r

S

1

™ _ 14




.

7

L

]

]

-

—

1

1

_

1

—

1

initiation dates were cetermined by back-dating from the observed
hatch date. Incubation periods wére assumed to "be 23 days for
brant,. 26 days for cacklers and white-fronts and 24 days for
emperors.

Nests Zfound during the egg-laying period in Calibration Plots were
used to determine “complete” clutch size. Typically these nests
contaired between one and three reggs. A clutch was considered
"complete” 1f the number of eggs present did not change on two
subsequent, successive visits to ﬁhe nest. Clutches found after
the egg-laying period had ended were termed "incomplete” because
"complete” clutch size would probatly be underestimated due to the
potential for egg loss occurring prior to locazting the nest. For
nests in Validation Plots, "complet=:" clutch size was calculated on
the basis of the most eggs observed at either of the two pre—hatch
visits. Since nests in Primary Census Plots had only one pre-hatch
visit, only “incomplete” clutch size was deterzized.

A successful nest is defined as a nest for which at least one egg
hatches. The Yukon—-Kuskokwim deltz is subszoplied on the basis of
coastal field camps (including the white—fronted goose survey
"camp”) which span the length of the coastal fringe. On the basis
of camp distribution, weighted means for nesting success were
calculated for each species. This is the onlv method available at
this time for interspecific comparision of nesting success.

1. Brant

Aerial surveys are used in part to delineate the general
distribution of nesting brant. on the Yukon-Kuskokwim delta.
The area occupied by each nesting colony 41s, therefore, a
proportion of the total brant testing arez on the delta; thus,
Nesting success 1is then calculated as a weighted mean based
upon the proportion of nesting area and the respective nesting
densities of each colony. ‘

2. Cacklers

Unlike brant, the geographic boundary of nesting cacklers is
not quantifiable at this time. Recognizing that the subtleties
of stratification are not well understood, nesting success
values for each study area (Kokechik West, Kokechik East,
Manokinak, 0ld Chevak, Kigigak Island, South Nelson Island, and
the 1982 CackZer Study Plots) are weighted equally and averaged
to produce a mean nesting success value.

3. Emperors

For emperor geese, all the nests located at each field camp
(Rokechik Wesz, Kokechik East, Manokinak, 0l1d Chevak, Kigigak
Island, South Nelson Island, white-fronted goose survey, and
1982 Cackler Study Plots) are totaled. Nesting success is
expressed as z percentage of this total arnd is a simple mean of
the number of nests found at each camp.

&
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L, White-fronts

The same prccedure for calculating nesting success for emperor
geese 1is used for white-fronts.

issessment of Depredation

I. Environmental Factors

Documentation of poteatial cau@ative factors (temperature,rwind
tide, etc.) was statad previously (see Methodologies, section

B)o
2. Bilological Factors

Biological data obtained from the multi-staged sampling regimes
described previously (Methbdologies, section C) allow
quantification of depredation in time, svpace, and magnitude
(i.e., when, where, aad how much). In addition, documentation
of the chrorology of events (goose nesting behavior and human
act1v1ty) in Calibration Plots! allows detection of any "pattern
response” that occurs.

Results and Discussion

Soring Aerial Survey of Brant Nesting Areas
Tte maximum estimated number of brant observed while conducting the
scring aerial su=vey was 30,000 individuals, plus 2,000-3,000 brant
st Kigigak Island which were not counted during the aerial survey
(Wege and Garrezt 1983), yielding a total of 33,000 brant. As
‘Lring previous years, the 33, 000 estimate assumes an equal sex
atio and this estimate represents the lower bound of the actual
ﬁonulatlon size (Table 2). While these data for the past three
vears are not strictly comparable, there appezrs, nonetheless, to
te a trend emerging which indicates that the number of nesting
trant on the Yukon-Kuskokwim delta may be declining. As
illustrated in Table 2, a 34% reduction in the number of birds
OQCered between 1981 and 1982 (Aldrich et al. 1981; Byrd et al.
982). A further 26% reduction occurred between 1982 and 1983.
”..en comparing the numerical changes which occurred at the three
=z jor brant nesting colonies (i.e., Kokechik Bay, Tutakoke River
=d Rigigak Island) a sharp 47% reduction occurred between 1981 and
-,82 The change was marked and apparently quite real according to
lccal residents and field observers that worked the areas during
toth years (Byrd et al. 1982). The reducticn in total nesting
sirds 1is credited to losses of birds utilizing Tutakoke River and
Xigigak Island. Kokechik Bay, in contrast, has maintained an
approximate nesting population of 14,000 (7, 003 pair) during this
tzree year perioc¢. Between 1982 and 1983 only a one percent change
wzs noted at the three major colonies. This observation is in
contrast with what was reported for the entire refuge.
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Yot surprisingly. the mid-winter survey showed some indications of
decrezsed numbers during the past several vyears, buii did not
reflect a severe problem. While the nesting ground composition of
trant wintering in thke Lower 48 and Mexico is unknown, numerically
t=ese wintering populations have not exhibited catastrophic
~uzmerical changes. :

At this time we have very little data which either accepts or
rejects the notion that other goose populations are numerically
stable. Some plots, however, do show a long term decline in the
nunber of nesting pairs, but the data base for making general
conclusions for the Yukon-Kuskokwim delta nesting geese 1s meager
(Raveling et al. 1978, Ely et al. 1979, Aldrich et al. 1980, Butler
1983, Raveling 1583).

Arnospheric Conditions

Spring climatic patterns during 1983 resulted in generally
fzvorable mnesting ce¢nditions for migratory birds. From early
spring through early summer, weather conditions were moderate and
were characterized by warmer than normal temperatures and an
izcreased frequemcy of relatively  clear skies. Warm temperatures
(320-620 F,) during the second week of May reduced continuous
snow cover on the nesting areas to relatively open landscape by the
izst seven to 10 days of May. Snow machire travel ended between
¥a2v 10th and 15tk, and boat travel on most large sloughs and rivers
began after May 29th (Tables 3; 4 and 5). In general, the
chronology of the 1983 breakup was 15-20 days ahead of 1982 (Byrd
et al. 1982) and appeared to be several days ahead of an "average
vear”. Environmentally, therefore, conditions tended to strongly
favor successful. reproduction.  Furthermore, the reproductive
eZZfort was not hempered by wind tides, i.e., flooding due to strong
winds occurring concurrently with the highest tides of a particular
lunar cyvele.

Productivity

3etween April 27th and May 2nd (prior to spring break-up) seven
field camps were established on the YDNWR (Figure 1). These field

cenps were established to assess goose production in conjunction

with nonitoring environmental conditions. Each camp 1location
{Figure 2} was in an area which provided the greatest opportunity
for assessing brant, cackler, emperor and white~-front nesting
tronology and production (Figures 3, 4, 5 and 6, respectively).
Two acdditional camps were established immediately after break—up
gzd 41 Primary Census Plots were searched in order to ccllect data
from & wider array of geographic areas within the principal goose
nestirg area (Figure 2). ‘

1. Brant
Ipitizl arrival was earliest by six davs at Xigigak Island, and

essentially the same at other field camps. Peak
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cigration—-arrival for brant was 11-14 days earlier at Kigigak
Isiand than at other areas (May 18th to 22ad, Table 6). Nest
izitiation was earliest at Kigigak Island and Kokechik Bay West
z=d was latest inland at 0l1ld Chevak, i.e., ranging between May
20th through May 25th. Peak periods for initiation of
incubation and hatch were similar at all camps and cccurred
between May 24th and 27th, and June 15th and 20th,
respectively. The average "complete” clutch size (3.6 eggs,
n=964) was also similar at all camps where sample size was
lzrge enough to allow statistical comparison. The 1983 value
is slightly less than the 15-year (1965-1972) average (3.7 .eggs
per clutch n=1,457) but greater than the 2.9 and 2.5 eggs per
cilutch observed in 1982 (n=3,230) and 1981 (n=1,349),
respectively. The 1980 average was &.1 eggs per clutch
(2=196), ‘a season which was four to five days "earlier” than
the 1983 season.

Tze 014 Chevak data, however, are atypical on two counts.
First, the colony is small and is located irland about 10 miles
rzther than coastally. And second, the number of nesting
attempts (n=15) and the number of "complete”™ clutches (n=7) are
insufficient to 'make reasonable comparisons between areas.
Further, the 0l1d Chevak data do not alter the overall
descriptive statistics. For example, the average “ccmplete”
clutch size is about 3.6 eggs per clutch with or without the
inclusion of 0ld Chevak data (Table 6). The differences seen
for "incomplete” clutch size, in contrast, reflect different
levels of depredation at the warious field camps, as obtained
from sub-plot sampling.

O

verall, for the 16,500 pair of brant, nesting success was
estimated to be 53% on the YDNWR (Table 7). This represents a
zoderate increase over 1982 (36% nesting success) and only a
slight decrease from the 58% nesting success in 1981 (Aldrich
et al. 1981, Byrd et al. 1982). Class I brood size averaged
2.8 birds (n=1,454) and was similar for all camps reporting
ttis information. This statistic is identical to the 15-year
average (n=2,353). For the past three years (1980, 1981 and
1982), 2.7 (n=269), 3.0 (n=310) and 2.3 (n=160) goslings per
brood were produced, respectively. Conparisons of average
clutch size and Class I gosling data show that there is
substantial mortality occurring‘ between completion of the
clutch and the appearance of Class I goslings, approximately
28%. Thus, in coarse terms the delta brant population was a
calculated 57,024 birds (adults and Class I goslings) on or
about June 20th.

Cacklers

Initial arrival was earliest by seven davs at Kigigak Island
(Table 8). ©Peak migration arrival was earliest at Kigigak
Island and 014 Chevak, but for all locations peak arrival
occurred during a six day period, Mav 7th to 12th. Nest
initiation occurred . earliest. on the Cackler Plots. The
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"coastal camps” exhibited slightly earlier initiation dates
than did "interior" camps. Similarly, the peak nest initiation
period (May 19th to 25th) appeared to be earlier and less
protracted at "coastal camps"”, but there are not sufficient
data at this c-ime to make firm judgements.

Peak periods for initiation of incubation and hatch occurred
between May 25th and 29th, and June 19th and 27th, respectively
and may be varying in relation to differences in methods of
observation or methods of calculating the respective dates.
Cackiers showed a similar “"complete” clutch size pattern as
brant with respect to "early years”™ versus "late years". The
1983 average was 5.0 eggs per clutch compared to the 1l5-year
(1965-1979) average of 4.8 eggs per clutch. The average in
1980, 1981 aad 1982 was 5.2, 4.0 and 4.4 eggs per clutch,
respectively. Statistics on . clutch size are essentially
identical for all areas. The sum of the data from South Nelson
Island, both "complete” and "incomplete”™ clutch siie, probably
represents the area relatively well. Further, these data do
not alter the overall descriptive statistics. Even if the 30
clutches from South Nelson  Island are included in the
calculation of the average clutch size, the 1983 average clutch
size for cacklers remains approximately 5.0 eggs per clutch.

Nesting success, 64% in 1983, was more than twice the 1982
level and represented a slight increase from 1981 (Table 7).
From "a limitad sample (n=46), Class I broods averaged 5.0
goslings. The sample size from previous yvears was too small
for analysis. It appears superficially that no appreciable
mortality occurs in those clutches that remain intact between
peak of incubation and the subsequent observation of Class I
goslings. This observation 1s of course an artifact of the
data reporting process on two .counts. First, overall cackler
nesting success is 64%Z (Table 7). The subjective assessment of
the field situation is that there is a great deal of predator
activity in some areas, and modest predator activity in other
areas plus relatively heavy spring hunting activity (Tables 3,
4, 5 and 9). There are numerous potential combinations (Table
9), all of which contribute to a clouding of our understanding
of what constitutes a solid estimator of productivity. Second,
and perhaps of greater immediate 1importance, is the fact that
the calculated 5.0 goslings per pair that had young (n=47) is
far too small of a sample, Further., there 1is a need to
increase the geographic representation (stratification) of the
Class I gosling sample.

As in 1982, we censused 40 field plots to monitor cackler
productivity, and secondarily to help us characterize cackler
nesting habitat. A total of 489 and 554 cackler nests were
located on these plots in 1982 and 1983, respectively. The
difference between years appears explicable in terms of the
high variation in the data sets (Butler 1983). Additiomally,
eight of these plots have been censused for the past three
vears (1981, 1982 and 1983) and are located within the general
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area of Hazen Bay between the Kashunuk anc Azun Rivers. Unlike
the gross comparison made between the past two years for all
plots, the total number of observed nesting cacklers on these
eight plots has been 138, 13%Z and 103 during 1981, 1982 and
1983, respectively. Lastly, we have datz for two 240 acre
plots on the Onumtuk study arsa (Figure 2). The nesting data
are availabls for 14 years (1969-1983, excluding 1974) and
represent the best long term mnesting dataz taken from the same
plots (Table 13). It appears from graphic analysis (Sokal and
Rohlf 1969) that both Onumtuk plots exhibit negative (downward)
trends in the number of nesting pairs. -

Of moderate interest is the relative similizrity of clutch size
from Kokechik Bay East (Petersen 1983) and South Nelson Island
(Boyce et al. 1983). Both areas report ajproximately 5.5 eggs
per clutch and appear to be similiar in tieir proximity to the
coast and relatively low lévels of predation and spring
hunting. We shall want to watch these two areas closely imn
order to determine whether this correllary is valid.

While it is wvery tempting to calculate nesting density for each
plot, there 1is particular hazard in duing so. First, as
expected, the "habitat” variation is great. Plot selection at
this phase of the effort is based upon "subjective selectivity”
as exercised by highly experienced gocsa biologists. Our
caution is justified by the large variance observed in these
data sets (Butler 1983). Secondly, enviroaizental factors which
"cause” early availability of nest sites (as during 1983)
versus average or late availability of nest sites (1982 was a
"late year”) tend to further cloud our undéa-standing of what is
occurring. The problem 1s:@ that we have had too few
"calibration field camps” in the past; as a result, we have a
poor overall understanding of what constitutes an “"average”
situation for nesting cacklers. As stated previously, we have
taken steps to remedy the problem of too few calibration
camps. For example, the cackler nestirg area 1is roughly
725,000 acres; it is not unreasonable to have one camp every
64,000 acres (one camp per 100 square miles). During 1983,
five camps contributed some data to the cackler effort, and
four camps contributed substantially (one camp per 283 square
miles). Perkaps in 1984 we -will be able to improve the ratio
of camps per square mile. ‘Given currect projected staff,
dollars and "level of priority"” 11 to 12 camps represent a
reasonable lcgistical burden; nonetheless, each level of field
effort has subsequent follow-through burdens, i.e., data
preparation and management, data analysis, write-up, etc. In
short, fundamental support services also increase markedly.

Emperors
Initial arrival was earliest by eight to rine days at Kigigak
Island. Peak periods for migration-arrivzl, nest initiation,

initiation of incubation and hatch were between four and eight
days "earlier” at the southern-most camps {South Nelson Island
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and Kigigak Zsland: April 29th to May 1lst, May 15th to 17th, P
May 21st to 23rd, and June 14 to 16th, respectively) than at : b

Manokinak and 0ld Chevak (May 7th to 12th, May 20th to 21st, .

May 28th, and June 21lst respectively; Table 10). The *
southern-most camp (South Nelson Island) exhibited a mean nest
initiation date of May 16th, while the northern-most camp
(Rokechik Bavy East) exhibited a mean nest initiation date of
May 21st (Petersem  1983). Apparently we also have
progressively later mean dates of aest initiation as the ;
population establishes inland from the coastal zone, May 16th .
through May 21lst respectively (Table 10). Wwhile we lack large D
samples for any single year, the general pattern (sequence) of
biological events is strongly indicative of a south to north
progression, as well as coastal to inland. As shown in Table
10, the same general pattern is apparent for peak of hatch at
South Nelson Island and Kigigak Island, but the data are too
sparce to “hammer down" a convincing picture of what 1is : 1{
occurring. |
\
|

Emperors did not exhibit the same pattern of clutch size
relationships for the same time period as brant and cacklers. 21
The average "complete"” clutch size (5.5 eggs, n=121) during %
1983 was slizhtly larger than' the 15-year average (5.0 eggs, '
n=1,175). Averages for 1980 (n=16) and 1981 (n=61) 5.3 and 4.9 i
eggs per clutch, respectively, were well below the 6.5 eggs per |
clutch (n=89’ recorded for the "late year™ which occurred in

1982. The relatively high 1982 value may be an artifact of
emperor breeding biology (more than one female laying in a
nest). A fuller explanation is forthecoming from F&WS Research
Division (M. Petersen, Anchorage, AK.). Statistics on average
clutch size show a modest tendency to be larger (5.9 eggs per
clutch) on the coast and progressively smaller (about 5.2 eggs
per clutch) &s one moves inland, i.e., Kigigak Island compared
to Manokinak and 0ld Chevak (Figure 2 and Table 10). It should
also be noted that the sequence simultareously exhibited a
south to north relationship.

At this stage of data gathering and analysis, the data sets are ‘
viewed as suggestive and no substantive conclusions’ are being
made. Nonetheless, we have reasonably gcod nesting success
data, and these data show that 73% of the nests produced at ’

least one gosling (Table 7). This calculation, however,
includes 119 nests that were censused at Kokechik Bay East
(Petersen 1933). The calculated nesting success eéxcluding
Kokechik Bay East is 67% for 278 nests, which is slightly below
1981 and 1982 1levels. Class I broods averaged 3.7 birds
(n=52). This value is numerﬂcally identical to the 1l5-year g
average (n=960) and similar to data of sufficient sample size '
available aftar 1979 (i.e., 3.8 goslings per brood, n=47, 1980).

White—fronts . |

White—fronts =xhibited a chronoiogical %attern which 1s similar
to emperors (Table 11). Initial arrival was earliest by six
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days at Kigigak Island. Peak periods for migration-arrival,
nest initiation, initiation of incubation and hatch occurred
between May 7th and 12th, May 15th and 22nd, May 21st and 27th,
and June 15th and 22nd, respectively. The peak arrival date is
similar and earliest for Kigigak Island and 0ld Chevak. Peak
nest initiation appears to be earliest at the southern—-most
camp, South ¥elson Island. We lack, however, comparative data
for the more northern coastal areas. For Manokinak and 014
Chevak, both north of South Nelson Island and inland
approximately 10 miles, it is not clear whether their peak nest
initiation interval exhibits a south to north or a coastal to
inland relationship or both. "Incomplete” clutch size (4.6
eggs per cluzch, n=237) was similar to the 16-year (1964-1979)
average (4.7 eggs per clutch, n=617) ané not markedly different
from the &vailable ‘“complete" clutch size data. This
relationship i1s reasonable in view of the relatively high
nesting success, 88% (Table 7). From a limited sample (n=16)
Class I broods averaged 2.9 birds.

Mortality

Both egging and ‘ump shooting of nesting birds occurred in 1982 and
1983. The level at which these activities occurred appears greater
in 1983 when compared with similiar data sets for 1982 (Byrd et al.
1982). Cacklers and emperors appear tc have sustained less
shooting and egging pressure than brant because they are less
accessible. White-fronts are vulnerable to hunters traveling

sloughs and may sustain relatively high mortality locally, but

probably mnot to the extent sustained by cacklers and emperors
(Tables 3-5). Lower values for "incomplete”™ clutch size for brant
at Kigigak Island and at Cackler Plots when compared to Kokechik
3ay West and Tutakoke camps reflect the relatively high predator
density on some Cackler Plots and a moderate level of predator
and/or subsistence activity at Kigigak Island (Table 6). In
addition, the between-camp differences in nesting success for each
species support the impression of relatively high predator demsity
at Manokinak, 0ld Chevak and Kokechik Bay West camps and moderate
levels at Kigigakx Island and Tutakoke camps. The relatively low
nesting success for white-fronts at Kokechik Bay West may indicate
an increased density of mammalian predators as ome proceeds inland
from the coast. :

During the spring aerial survey and subsequent flights, we observed
footprints in 25 of 33 brant nesting areas. The footprints
appeared to establish a trail from nest to nest in each of the

areas we observed; this was also the case at the plots where we
conducted field surveys.

Subsistence activity for three field camps is reported
chronologically in Tables 3, 4 and' 5. The results of observatioms
made at Kokechik Bay West (Table 3) are nct comparable with data
reported 1in 1982 (Byrd et al. 1982) because 1983 subsistence
activities are reported for an area approxirately five miles west
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of the 1982 study area. Nonetheless, epring hunting and egging
occurrad in the area of the Kokechik Bay EZast czmp (Petersen 1983);
observations are reported as follows:

On 23-25 May 1983, the study area was +visited by
two groups of people. One group (two people)
gathered gull eggs, and did not take trant eggs
from the nests we were studying. The other group
came through the area about midnight on 2+ May, and
remained in the area throughout most of the day on
25 May. They took most of the eggs frecm 21 brant
nests we were studying. We requested thzt they not
shoot birds from the nests on our intemsive study
area, and they moved to an adjacent zr=a. They
remained in the area hunting and egging =hroughout
most of the day on 25 May.

1

Because of the disruption from hunting acc the loss
of eggs from nests, the number of geese resting on
our intensive study area, the;east cide oI sections
12 and 13, and the north side of section 7 was
- reduced from 277 pairs in 1982 to 25 pairs in
- 1983. Brant that were present on the &arsa during
early nest initiation (21-24 May) did not remain in
the area to continue egg laying or ianitiats nests.

In contrast, Kokechik Bay West (Table 3) fisld crews observed
several types of human activity between May 20th and May 29th.
Shooting was observed or heard 21 times during this two week
period, but only seven direct observations of shooting or egging
were seen. Indirect evidence of spring hurting was relatively
common; for example, much of the nesting area wes searched prior to
the field crew arrival as evidenced by fresh £fcotprints leading to
goose nests.

|2

1

1

The Tutakoke field crew observed seven groups of people visiting
the area between May 7th and July 9th, 1983. Four groups were
clearly engaged in spring harvest of waterfowl and the remaining
three appeared to be reconciled to some other kind of activity
(Table 4). In contrast, field crews in 1982 observed only two
groups of people that may have potentizlly engaged in spring
harvest of waterfowl (Byrd et al. 1982). Between April 27th and
June 29th, six spring harvest groups were obse-ved hunting and/or
egging on Kigigak Island. Shooting was heard on numerous occasions
throughout this period (Table 5). In contrast, in 1982 people were
observed traveling by snow machine: and boat towards the Naskanat
Peninsula before and after break-up, respectively. Hunting was
observed on and in the wvicinity of the Xinitmak Peninsula; the
field crew obtained evidence that only two grours hunted the island
- in "1982. It was concluded that the presence of the field crew
' probably discouraged hunting and egging activity on the island
(Bvrd et al. 1982).
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In looking at depredation data gathered in 1283, it is important to
recognize that the search astrategy was <Zesigned to obtain
statistics on reproduction ard  to monitor general sources of
mortality. But perhaps of greater importance is to realize that
the search strategies themselves :are also & form of “treatment”
from which varioue kinds of disturbtance c¢zn be measured and
compared between areas and years.

The "functional treatment level” of one of our zoose study plots is
based upon the frequency of searches that occurs on a particular
plot (Figure 3). Thus for example, a Calibrztion Plot may sustain
three (3) or more scheduled searches ané¢ also exhibit an
undetermined potential for unscheduled se=rches by “spring
hunters”™. While it is usually assumed that tis amount of "insult”
caused by a single search made by a cautious field crew is less
that the amount of "insult” caused by a single hunting effort, the
"functional treatment level” 1is defined herein as equal to the
number of scheduled searches plus the nuzber of unscheduled
searches. The categories of sezrch are indeperdient of the validity

of the assumption. Thus, for any particular monitoring strategy,

there is a potential gradient of “realized treatment”. The
"realized treatment level” begins' at the level prescribed by the
particular monitoring strategy. For exazple, in the case of
Calibration Plots, the lowest level night be three (3) or more
scheduled searches, whereas the lowest level Zor Validation Plots
would be two (2) scheduled seurches, and ozlw omne (1) scheduled
search for Primary Plots. In' all «cases unscheduled human

activities are an ever-present potential eve-zt. Because there 1is
no predictable estimate of what the potentizi rate of unscheduled
human activity might be, the number of Calitrztion and Validation
Plots must be maximized. Further, some of these plots are
strategically located to optimize the opportuzity to detect and to
determine the relative amount of  wunscheduled activity. The
remaining plots are located to minimize t=e opportunity for
unscheduled human activity. Thus, the studv plots are stratified
first on the basis of an annual determinaticz of where the geese
are nesting, and second on the basis of +vulnerability of the
nesting location to access by hunters, i.e., high wvulnerability
versus low <vulnerability, By stratifying in this fashion we
optimize our opportunity to "trap” regimes of “functional treatment
levels” which range from a single scheduled search; one (1)
scheduled search plus one (1) unscheduled searca; through three (3)

or more scheduled searches plus several unscrtezZuled searches. The

resultant regime is a theoretical gradient. If there is a gradient
of effect the "searches” are said to provcke an accumulative

effect. If, however, the pattern of effect is associated with (a)
scheduled searches and (b) scheduled searchss plus unscheduled

searches, then the effect is associated with sc=eduled searches and

may be either additive or synergistic. If the oattern of effect is

associated solely with scheduled gsearches plus unscheduled

searches, then the unscheduled search (sprizg hunting) is the

significant contributing factor causing nest fzilure.

24




N A] [ [

1

T

T

=1

S

T

co

Ir su—mary, when a search ia a nesting arez occcurs there are two
generzl types of situations that may occur Zfollowing scheduled
searches. The two general cuases are:
Case I: scheduled searches of a plot followed >y either:
options: a. no sulsequent act of azizzl predation, or
b. one ircident of animal predation, or
c. repeated acts of animal -redation.

Case II: scheduled searches plus spring harwvest on a plot followed
by either:

options: a. no subsequent act of ani=al predation, or
b. one ircident’ of animal pradation, or
c. repeated acts of animzl oredation.

A cursory inspection of the field camp datz ssts reveals several
patterns of predation associated with the two cases (Case I and
Czse II) describad above. For example, braznt nesting at Kigigak
Isiand, Tutakoke River, and Kokechik Bay West (examples of Case I
sitvations) seemingly sustaiued "randomized™ occurrences of animal
predation at a frequency of less than 25% {(Table 12; Wege and
arrett 1983; West et al. 1983; Masteller et al. 1983). In
coatrzst, the scheduled searches on cackler zreas exhibited two
inds of responses (Table 9). First, at Maznoxinak and 01ld Chevak
cz=ps, both examples of a Case I situation, cackler nesting success
:as particularly low, 62% and 30%, respectiveiv (Janik et al. 1983,
Rzveling 1983). Observers &t these two cazps also reported that
pradator activity (particulerly mammalian) apreared to be great.
These observations are in sharp contrast to those observed on South
Nelson Island (Case I) where animal predatioz was thought to be
very low (Boyce et al. 1983) and at Kigigak IsZand (Case II) where
cacklers sustained moderated levels of animzl predation and spring
huating (Wege ard Garrett 1983). What appears to be the common
deac=inator is the role of predator abundarce (i.e., high, medium
azd low levels) on a particular plot. Nocetheless, omne cannot
totally rule out on rigorous grounds the 3iafluence of the data
gatherers. The observers at Manokinak and ¢{l1d Chevak were more
experienced investigators of nesting geess when compared to
otservers at Kigigak Island and South Nelson Island; and being more
experienced observers, one might tend to favor the view that such
observers would contribute minimally to ani=al predation. The
availsble evidence at this writing tends to support the view that
wiile cacklers may be more sensitive to disturtances, the frequency
of observed predation was independent of the number of searches
maje on & particular plot. The frequency of predation which is
reflected in the differences between nestizg success levels 1is
explicable in terms of the normal correlatica that exists between
predator density and the number of captures (-esting loss) per unit
area,

At South Nelson Island whére predators wers reportedly in low
nunbers, the frecuency of predation on all nesting geese was quite

NE
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low, about six percent (n=86). Kigigak Isiz=d reported moderaze
predator activity. The frequency of predatic= on all nesting geese
was 21% (n=805), but in plots where no spriz=g hunting occurred it
was 137 (n=602]. In contrast, for plots wzere spring hunting
occurred, the fraquency of predation was 42% (==203).

Iz 1983, the nesting biology of four species of geese was monitored
on tze YDNWR. Seven field camps documerteZ the chronology of
nesting, identified sources of depredation and estimated
productivity. In summary, the dates of varicus biological events
shown in Tables 6, 8, 10 and 11 appear te te within the "usual”
raznge, but clearly advanced over 1982, While "aormal” clutch sizes
were produced, brant and cackler production in 1983 was mediocre to
poor when compared to past years. Emperor production decreased
substantially and white—-fronts appeared to Z=Zzve had a good ye&ar
when compared to 1982. The principal factor contributing to lower
than perhaps expacted production is nest depreiation caused by both
"oredators” and “humans”. While all data have aot been analyzed in
detail at this time, it appears that the level of predator activity
differed at wvarZous locations on the deltz zad that substantizl
nesting loss occurred as a result of "ani==1" and subsistence
hunting (egging and shooting of birig) and was nct
investigator-related (i.e., to the level oI intensity of tte
conitoring efforz). For all field camps cc=tined, the percent cf
the population that was disturbed while monitoring mortality ard
procductivity was low for each species (Tatis 13). Together the
nonitoring effort disturbed between 0.2% ars 3.5% of the nestirg
population of brant, cacklers, emperors arZ white-fromts on the
delta, respectively (Table 14). For brant, creliminary analysis
stows that nesting failure was greatest wzere spring huntirg
occurred; however the pattern 1s not clear for cacklers. Cacklers
acd emperors sustained high levels of preiztion in some aress
(e.g., greater than 50%) and less than 10% ir other areas.

white-fronts exhibited proportionately less prefation (Tables 7 and
11). It appears that hunting and egging of gzeese on the nesting
areas was greatest on brant because they are zbundant in colonies
arnd are highly accessible,

While there is z need to continue monitorizg the pre-nesting and
nesting periods, the post-nesting period (Fzza hatch to flight)
requires immediate attention in light of the =any unknowns (e.g.,
identification of the corridors of movement to bSrood-rearing areas,
location of these brood-rearing areas, habitzt and food utilized

during this period, etc.) and the potentia’ for mortality that
exists.

During 1984 we :intend to monitor K goose preduction and mortality
over a wider geographic area. Minimally 11-:2 field crews should
be ascertaining representative data over the 732,000 acres of prime
coastal zone nesting habitat; this represents roughly one crew per
100 esquare miles. We will not at this tize initiate monitoring
efZorts into areas that are viewed as secoziary zomes of goose
production. There is more than five million acres minimally of
seconcary nesting (low density) habitat.
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aring areas will be attempted during 1984. It is anticipated
the field crews will also obtain better data on the ratio of
ings to adults for all age classes of goslings. These kinds of
are needed to help determine the period in the 1life cycle
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lastly, there is a need to band and neck collar geese from known
nesting areas. This effort will address questions of nesting
fidelity and colony dynamics on the nesting ground and
sizultaneously provides a basis for continuity of wintering ecology
studies of geese of known nesting orgin.
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TABLE 1.

Intuitively preceived levels of depredation on gzese.

el

redators

Mammals

birds non—~human

wind

weather tide gull jaeger fox mink human

A.

- —

Spring birds:

l.
2.

breeders

non-breeders

Nesting birds:

1.
2.
3.
4,
5.

6.
7.
8.
9.
10.

bird laying eggs

one week incubation
two weeks Incubation
three weeks incubation

four weeks incubation

fresh laid eggs

one week old eggs
two week old eggs
three week o0ld eggs

four week old eggs

Goslings:

1.
2.
3.
4,

Class 1la
Class 1b
Class 2
Class 3

Flightless birds:

1.

adults

. immatures

flight birds:
adults

immatures

-

1 11 3
1 11 1 2 2 3
1 11 1 4 3 4
1 101 1 303 4
2 11 1 302 4
2 11 1 2 2 4
2 4 2 2 303 4
2 4 2 2 4 2 4
3 4 2 2 4 2 3
3 4 2 2 3 2 3
2 4 2 2 2 2 3
3 13 2 2 2 1
2 1 2 2 11 1
2 101 1 11 1
1 11 1 11 2

1 1 1

11 1 1
1 101 1 3
1 101 1 1 1 3

Subjective levels of depredation:

1 = trace; 2 = low; 3 = medium; 4 = high.
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TABLE 2. Estizzted number >f brant nasting on the Yukon 2elta NWR.

Number of brant nestiag Total numter of brant
Year at three major colonies ) nesting on the refuge
1981 45,301(2) 67,783(2)
1982 24,005(3) (=47%) ‘ 42,700(4) (-34%)
1983 22,503(3)( -1%) 33,000 (-26%)

——de-Kokechik 3ar, Tutakoke River and Kizigak Island.

2 Aldrich er al. 1981.

3 Byrd et zi. 1232,

4 Calculate: es:zZnmate: the sum number of brant nesting zt the three major
colonies (1%22) plus the number of brant nesting elsew:here on the
Yukon-Ruskoxwiz delta as based upon the 1981 census of trant nesting areas.

5 Masteller, M..t. et. al. 1983; Wege, M.L. and R.L. Garrett 1983; and

-

West, W.L., S. Xon-no and R.L. Garrett 1983.
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TABLE Ja.  The chronology of apring harvest at Kokechik Weast, 19873,
L
Number
Julfan Chronolopy of in lome llnrvent
day arrival and nesting party village eppn birds down Area of colony -~ Remarcks
126 Migration arrival
127 of cacklers, emperors
128 and white-fronts
129
130 1, 1, 2, 1, 1, 1 snow machines going east along bluff; 2, 1,
Z, 1,1 L BuGw wachines going west alony biufft; 1| shot heard
131 2, 2,1, 2 : 2, 1 snow machines golng cast nlong bluff; 2, 2 snow
machines gofng west along blutf (1 shot heard)
NE of camp 5 shots heard
West of camp 4 shots heard
2 mi W of camp 1 person walking, no gun visible
NW of camp 1 boat in Bay
132 1, 3,1, 1, 3 (with sleds) snow machines going east along
1 bluff; 1, 1 snow machines golng west along bluff
Along coast N 4 snow machines with sleds golng SW along the coast,
of camp “much disturbance of geese = ' C
N of camp 6 shots heard
133 1, 2, 4,5 1, 2 (with sleds), 5 (4 with sleds) going east along
bluff; 4 (2 with aleds, 1 with 2 sledn) snow
machines going west along bluff
. West of camp 3 shots heard
1134 2,5, 3 pnow machlnes gotng cant along blaity 1, 5 (4 with
aledn) potng went along bluft
1 aml NE of camp " nhotya heard
1% b ) opnow machlines golng west along hlalr
K of camp 10 ghots heard
136 NE of camp 12 ghots heard
Herring fishery opened, 4 herring processor boats in
the Bay indicating the presence of fishermen who may
engage In apring harvest activity
137 Nest inftiation N and NW of camp 46 shots heard
138 E of camp 2 shotg heard
. N of camp 10+ shots heard; Herring fishery closed
139 .5 Mouth of slough 37+ shots heard which may be from fishermen or
camp 18 on others
N and NW of camp 7 whots heard
E of camp 13 shots heard
140 3 Mouth of slough 12 shots heard and 3 men observed
camp fn on Hevring flshiery opened
N of camp 55+ shots heard, heard an outboard motor

141 N ol camp 2 whota heavd




TABLE 3b. The chronology of apring harvest at Kokechik West, 1983,

Number
Julian Chronology of in Home Harvent
lay arcival and neating  party vitlage  epps birds down Arca of colony Renarks '
142 4 2 mi NW of camp 31 shots heard and they had tents (blinds?) set up;
Herring fishery closed
143 Incubation 3 Hoover ¥ b4 Near mouth of 2 men with @ wotovboat hunted off the slough near
- . initiation Bay aslough camp {8 on the mouth, As we approached them in our canoe, an
oldsquaw jumped up. One man stood up to shoot, but
did not fire because his friend nudged him and
pointed to us. We talked with them, but they were
not friendly. Heard 20+ shots and did find a dead
oldsquaw (female) on our way back up the slough.
These men appeared to be fn thelr Jate teens or
early twentics.
1 X 1 mile east of 10+ shots heard and observed a person (with a
main slough bucket) egging
144 3 Hooper ? ? 1 mile east of Possibly egging/hunting, they left when we
Bay main slough approached the area to work on one of our plots
Herring fishery opened for 12 hours
NW of camp 1 shot heard
145 1 9+ 1+ one eighth mile This man had an emperor and fired at another as it
' N of camp flew of f the nest. He missed, but collected at
least 5 eggn.  Continuing west, he fired twice-at
something, but must have missed. Ile then shot a
parasitic jaeger. The shot flushed an emperor and
he collected 4 eggs. le then collected the dead
Jaeger and disappeared beyond the pingo to the N
146 2 X 1.5 mi E of 2 people epging (no bhuckets observed)
matn nlouph Herring flabery opened for 12 houra
147 NW ol camp 7 ubotyu heard
148
14% 13 X i 2 ml NW of camp 3 shotn heard, most carrled buckets, snome had gung
1
150
151
152
153
154
155

165 Hatch
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TAMLE 4a.  The chronology of spring harvent at Tutakoke, 1987,

Numbe '

Jultan Chronology of in Mome _ Bmrveat

day arrival and nesting party village egps birda down Area of colony Remarks

127 2 Chevak? Although they appeared to be seal hunters, I am sure

they would have taken waterfowl at the opportunity
128 Migration arrival
of brant

129

130

131 N of study area Shota heard

132 N bunk of Kashunak 1 camp obucrved with a tent slmflar to the Nanning

family who we talked to on day 147

133 N of study area Shots heard

134 N of study area Shots heard

135 2 Success unknown

136

137

138

139 Heat inftfation

140

141

142 Incubation

initiation

143

144

145

146

147 4 Hooper X X 200 yds up slough We talked with the Nanning family prior to their

Bay 2 on both sides egging and hunting. They were courteous, asking

for 200 yds

where they could hunt without disturbing our study.
They traveled up slough 2 (south) during high tide
and atayed until the early 'morning high tide. Three
people collected 26 gallons of egps in 3 houra. One
pergon shot 9-10 brant, 1 crane and 1 glaucous gull
in 2.5 hours, Three people gathered 1 trauh bag ol
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TABLE 4b.  The clhironology of upring harvest at Tutnkoke, 1987,
1)
Number
Julian Chronology of in Home Harvent
day arrival and nesting party village eggs birds down Area of colony Remarks
down in 1.5 hours. They collected half of the eggs
and birds and then ate dinner. Later they filled
their buckets again and shot other birds. We
surveyed the area the next day and found that most
or many hirde had returned {f apps rematned fn the
nest.  Since this party did not Jjump-shoot in the
colony, we were unable to measure moximum
disturbance because they were careful not to disturb,
. Duration of hunt - 5 hours.
148
149 4 Hooper X NE from slough 1 Party of 4 (a family with parents in mid-fifties and
Bay children 12-16). No guns, egging only. No down
taken. They left one egg in each nest. Four people
gathered 4 gallons of eggs in 2 hours. Duration of
hunt - 5 hours.
150
151
152
153
1%
1'h
[N
157 ,
158
159 7 Chevak X X X NE from slough 1 Party of 8 (3 adults and 5 children). Five guns,
1 Hooper all were jump-shooting. They were unsuccessful on
Bay their traditlonal area so they moved to our study
area. Before we could approach them to leave,
they shot 5 brant and collected B gallons of eggs.
The egps were two-thlirds developed. Dead embryo.
They also collected 2 sacks of down.,
160
161
162

163
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TABLE 4c. The chronology of spring harvest at Tutakoke, 1963,
Number

Jultan Chronology of in Nome: o NMarvewst

day arvlval and nesting  party village  eppn blrda down Area of colony Remarkas

164 ,

165

166

167

168

169

170

171

172

173

174

175 Hatch .

176

177

178

179 2 Caevak This parvy of 2 {ages 25 and 305 had been flahing
and they planned to hunt.  We dtscunned the bl
tintng ol wueh a bunt wtonce ponlingn were junt
begloning to leave the colony, They were persuaded
not to bunt and one way fntoxleated so they spent
the night and left,

180

200 3 Chevak X Kashunak Party of 3 males (ages 14-18). They left Chevak at
1400 hours with 4 guns iz a 16 ft boat with a 25 hp
motor. They had arrived et our camp at 0900 hrs and
had 80 brant and 5 female common elders. Seventy of
the brant were brood patch females. They indicated
they had 28 more brant back at camp on the Kashunak.
burat ton of hunt ~ % hours (One handed bivd),

1
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TARLE S5a. The .chronology of spring harvest at Kigiguk Island, 1983,
' Number
Jullan Chronology of in Home Harvent
day arrival and neating party village eggs birds down Area of colony Remarks
117 Newtok X Last anow machine travel - uwet up field camp.
118
119 Migration arrival Heard 4 whots toward southwent,
of cuperor gecue
120
121
122
123
124
125 Migration arrival
126 of brant, cacklers .
127 and white-fronts . - Heard 10 shots toward north - most shooting so far
this spring.
128 lleard 15 shots toward north - most shooting so far
this apring. ’
129 2,3 ) Heoard two hoats truveling north along west coast.
130 2 X 1982 Cackler Plot Heard shots and obnerved 1 goouno in pounsantion,
| )} 2 Tununak X 8¥ of SW biant Hunted al)l day — heard 1% shots = found dead brant
ralony tn W calony.
WV
'
133
134 .
135
136
137 Few shots heard past 3 days - today ‘a lot from north
and south,
138 No shots heard.

139




TABLE Sb,

3

The chironology of apring harvest at Kiglgak Island, 19873,

Numhor

Juttan Chronology of fn Nome —__Marvenmt

day arrival and nesting party village eggs bivds down Area of colony Remarks

140 4 X W and SW part of Hunted morning and early afternoon - heard 25 shots.

iuland

141

142 Newt inltiation 2 SW part of island Hunted all day - heard 25 shota.

143 Hleard 5 shots - found a dead emperor in SW part of
Jstand.

144

145 2 Tununak X X v E of SW brant Fgging firat observed ~ hunter carryfng .22 rifle

colony and bucket.

146 Heard 10 shots toward south - observed a boat
traveling N along W coast.

147 Incubation TLall LoELs Ca Lo awi W ocoascd buc few shots heard

initiation - egging?

148 Heard 5 shots - observed footprints in mud near
flagged nests in SW colony,

149 Observed footprints near flagged nests - heard boat
-~ last observation of egging.

150

151

1492 Found doad hrant fon W colony,

15

154

155

156

157 01d footprints of eggers S of SW brant colomy.

158

159 Found dead brant in central part of island.

160

161 Found dead crane and glauccus gull S of SW

brant colony.
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The chronnlogy of apring harvest at Kigigak laland, 1903,

1 ]

Jultan
day

Number

Chironology of in
arrival and nesting party

Homa
village

Harveat
egps birds down

Area of colony

Remarks

163
164
165
166
167

168

174

176

177

179
180
181
182
183
184

185

Hatch

leard a few shots
Jong time.

Heard a few shots

toward pudth = firat slints 1o a

toward east.




TABLE 6. Chronology of Pacific black brant

nesting at waterfowl field campas on the Yukon Delta NWR, 1983,

O R R

S

Lvent Kokechik West Tutakoke 0ld Chevak Manok tnak Kigigak Tuland South Nelwon Ia. Cackler Plots Whitefront Survey

Inftial acrtval Prior to 5/9 5/8 - Prior to 5/8 5/2 - -
Peak arrival 5/18-5/21 5/18-5/21 5/18-5/22 5/19"5/21 5/7~5/8 - -
Nest Initiation 5/17 5/19 5/21 - 5/17 - -
Peak neat initfation 5/21-5/22 5/21-5/22 None - 5/20-5/25 - -
Inttiation of incubation 5/23 5/22 - - 5/21 - -
Peak initiation

of incubatton 5/24-5/25 - 5/25-5/27 - = 5/26-5/27 - -
First clutch to hatch 6/14 6/14 - - 6/12 - -
Peak of hatch 6/15-6/16 6/16-6/18 - 6/15-6/20 - -
Nesting attempta 1,096 2,229 15 0 601 53 0
Nests for which no

egps were latd 31 18 0 - ) 2%
Nents for which no

eggs hatched 369 416 11 - 126 8 -
Nests for which one or

more eggs hatched 667 1,790 4 - 429 15 -
Nest status undetermined To27 5 0 - 41 7 -
“Complete” clutch size 3.6 (n=348) 3.6 (n=322) 3.1 (n=7) - 3.6 (n=294) ~ -
“"Incomplete” clutch size 3.3 (n»86) 3.2 (n=47) - - 2.2 (n=57) 1.8.(n=33) -

Class I brood size 2.8 (n~864)

2.8 (n=485)

3.0 (n=105)
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TABLE 7. Nesting success(1) estimates of geese on the Tukon Delta NWR.
i Species
Year Brant (2) Cacklers E:perors(3) ~ White-fronts
1983 53% 647% 73% 887%
(n=3,914) (n=724) {n=397: (n=282)
1982 36% 25% 70% NA
(n=4,080) (n=586) (n=178>
1981 58% 61% 78% NA
(n=1,016) N=196) (n=20>

1 Nesting success equals the number of nests for which oce or more eggs
hatched divided by the number of nests for which procuctivity status
was determined. ,
2 Kokechik Bay West contains 197 of the total known brant nesting area, and
Tutakoke River and Kigigak Island contain 10% and 26%, respectively.

remaining 45% are areas that sustain colonies rangirg bSetween 50-1,000
birds; on these areas nesting success averaged 29% (n=161)).

3 Includes data from Kokechik Bay East (Petersen 1983).

The
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TABLE 8. Chronology of cackling Canada geese nesting at waterfowl fleld camps on the Yukon Delta NWR, 1983,
!
Fvent Kokechik Went Tutnkokae Old Chevale Manok Tnak Kiglgak Tuland  South Nelson lus. Cackler Plots Wth-'lrunl Survey

Initial arrival Prior to 5/9 - - Prior to 5/8 5/1 - -
Peak arrival Prior to 5/9 - 5/7-5/9 5/10-5/12 5/7-5/8 - -
Nest initiation - - 5/20 5/18 5/15 5/16 5/13
Peak nest Inltiation - - 5/20-5/27 5/24~5/25 5/22-5/23 5/20-5/22 5/17-5/19
Initiation of Incubation - ~ - 5/22 5/20 5/23 -
Peak initiation

of 1incubation - - - 5/26-5/29 5/28 5/25-5/29 -
First clutch to hatch - - 6/20 6/15 6/14 6/18 -
Peak of hatch - - 6/20-6/27 6/19 6/20-6/22 6/22 -
Nesting attempts - - 90 187 193 34 436(1).
Nests for #hicﬁ no

eggs were lald - - 0 42 0 0- -
Nests for which no

egga hatched - - 50 5 24 4 124
Nents for which one or

wore egpn hatcehed - - 29 78 169 29 162
Neust status undetermined - - 3 62 0 1 150
"Complete” clutch size ~ - 5.0 (n=38) 5.0 (n=68) 4,9 (n=105) 5.5 (n=2) -
"Incomplete” clutch size - - - 4.5 (n=10) 3.6 (n=18) 5.5 (n=28) 5.0 (n=397)
Class I brood size - - - 4,9 (n=44) 6.5 (n=2) - -

1 The data reported here are from plots which were not reported by other field camps; during 1983, we located a total of 554 cackler nests in a total
of 40 census plots, ranging between 81-313 acres in area.




TABLE 9. Effects of scheduled and unscheduled searchea on nesting success of cackling Canada geese on the Yukon Delta NWR, 1983.

Density of predators per unit areu(l)

Treatment levels Low Medium High
Plot atrategy AtB At
140 - Kigigak 1(2) RS Manokinak I, II, IT1(4)
(98%, 89%)(3 (61%, 47%, 90%)
1+1x - - -
240 - Kigigak I Manokinak I
(86%) (33%)
2+1x - Kigigak IL -
: () (5
3+0 South Nclgog Is. Kigigak II Manokinak I, II, III
(93%)(6 (83%) (0%, 24%, 14%)
b
3+1x - Kigigak I & ITI ) ) . -
— —_ —— B o S q67%, (1Y)

At this stage of field assessment, predator densitles are subjective estimates.
Roman numerals correspond to indlvidual Calibration Plots at the reapectlve camps.
Numbers 1n parentheses are nesting success values.

Thene data arce not strictly comparahle an Priwary Plots I, [1, 111 they are Cackler Plota 22A, 228, 22C, renpectively,

Thin plot wan epped prior to the fTeet seareh,  Sobsioguent to epglog, wlx nests were located whifelh contalned an averapge cluteh ntze of
9.2 eppn o ALY nentn were nuccennful,

The wmmber of vinlte to each nent ranged betwoon 2=7 with approxtmately /9% of the nents suntalnfog 40 vialts durlng the facubat lon
periold,

Thin plot was aelectively epged for brant. Prior Lo egping, slx nents were located (alx cackler neatn and 108 brant pentu).  The
average clutch slze wan 5.5 eggn and there wan an 83X nenting success.

W N

-

~
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Legend: Terms and symbols used in describing human disturbance
Cage 1: A: equals the number of scheduled gearches conducted by field data gatherers In a nesting plot
: equals the number of unscheduled searches conducted by spring hunters in a nesting plot

[

Treatment schedule in terms of level of human disturbance
140: signifies that a Primary Plot sustained one (1) scheduled search and no (0) unscheduled searches.
1+1x: signifies that a Primary Plot sustained one (1) scheduled search and one (1x) unscheduled searches.
240: signifies that a Validation Plot sustained two (2) scheduled searches and no (0) unscheduled searches.'
a
a
a

2+1x: signifies that a Validation Plot sustained two (2) scheduled searches and one (1x) unscheduled searches (spring hunt).
3+0: signifies that a Calibration Plot sustained three (3) scheduled searches and no (0) unscheduled searches.
3+1x: signifies that a Calibration Plot sustained three (3) scheduled searches plus one (1x) unscheduled searches (spring hunt).

Case II A+B: 3+1x, 2+1x, and 1l+1x are the Case II levels of human disturbance.

[ S . C e e




TABLE 10, Chronology of emperor geese nesting at waterfowl field camps on the Yukon Delta NWR, 1983. "
Event Kokechik West Tutakoke 014 Chevak Manok { nak Kigigak Tuland South Nelaon Ts. Cackler Plots Whitelront Survey

[ .‘.v T I -
Inftinl arrival Prior to 5/9 ~ - Prior 1o 5/8  Prior to 4/29 - - -
Peak arrival Prior to 5/9 - 5/7-5/9 5/9-5/12 4/29-5/1 - - -
Nest Inftiation - - 5/17 5/16 5/12 5/11 - -
Peak nest initiation - - ) None 5/20~5/21 None 5/15-5/17 - -
Infttation of incubation - - - 5/22 5/20 5/18 - -
Peak tnttiatton

of Ineabat fon - - - 5/28 5/23 5/21-5/23 - -
First clutch to hatch - - 6/16 6/15 6/12 6/11 - -
Peak of hatch - - None 6/21 6/14-6/16 6/16 - -
Nestixlg attempts V 0 0 44 122 48 24 156 -
Newsts for which no

eppn wore lald - - 0 28 i] -
Nests Tor which no

epnn liatehed - - 24 2 10 0 20
Nests for which one or

more epgs hatched - - 19 74 38 23 32 -
Nest status undetermined - - 1 18 ¥ 3 96 -
“Complete” clutch size - - 5.0 (n=30) 5.4 (n=55) 5.9 (n=35) 6.0 (n=1) - -
"Incomplete” clutch size - - - 2.8 (n=4) 3.8 (n=5) 6.5 (n=21) 5.3 (n=136) -

v - 3 i KL /. )
Clasn 1 brood slze - - - 2,7 {pesnt) 28 {um2)
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TABLE 11. Chronology of Pacific white-fronted geese nesting at waterfowl fleld camps on the Yukon Delta NWR, 1983.
Event " Kokechik West Tutakoke 01d Chevak Manokinak Kigigak Island South Nelaon Is. Cackler Plots Whitefront Survey
‘ .

Iultinl arrival Prior to 5/9 - Prefor to 5/5 Pelor to 5/8  Prior vo 4/29 - - -
Peak arrival Prior to 5/9 - 5/7-5/9 5/9-5/12 5/7-5/8 - - -
Nest initiatfon - - . 5/16 5/17 - ' 5/13 - -
Peak nest initiation - - 5/18-5/22 5/21-5/22 - 5/15-5/17 - -
Initiation of incubation - - - 5/23 - 5/18 - -
Penk {nitintfon

of Incubatlon - - - 5/24-5/27 - 5/21-5/22 - -
First clutch to hatch - - 6/16 6/15 - 6/12 - -

1

Peak of hatch - - 6/18-6/22 6/18~6/19 - 6/15 - -
Nesting attempts 13 4 32 38 4 31 52 153
Nests for which no

eppt were latd 0 [ ] b - - -
Neostn ftor which no

eppn hatched k] 0 11 1 1 . 1 0 11
Nests for which one or

more epgs hatched 7 4 21 27 3 29 18 140
Nest status undetermined = 3 0 0 5 0 1 34 2
"Complete” clutch size 3.0 (n>1) - 5.4 (n=23) - - 6.5 (n=2) - -
“Incomplete” clutch size 4.8 (n=~5) 4,2 (n=4) - 4.8 (n=4) 4.0 (n=3) 4.7 (n=27) 4.2 (n=52) 4.7 (n=142)

Class I brood size - - - 2.9 (n=16) . - -
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TABLE 12 Effects of scheduled and unscheduled searches on nesting success of Pacific black brant on the Yukon Delta NWR, 1983,

Treatment levels

Density of predators per unit area(l)

Low

Medium

High

Plot strategy A+B

1+0

240

310

A+B
I+1x -
Tutakoke I & II
(87%,90%)
2+1x -
Tutakoke 1| & 11
(80%, 81%)
Jilx -

Kigigak 1¢2) 511
(927, 1002)(3
Kigigak I (78%)

Kigigak II (67%)

Kigigak 11 (83%)

Kiglpak 1 & 111
(46%, 60%)

Kokechik I & ITI
(60%, 727)

Kokechik 11 (12%)
Brant Plot I (30%)

Kokechik I, II & III
(59%, 67%, 54%)

Kokechik T & U
(761, 9%)

1 At this stage of fleld assessment, predator densities are subjective estimates.
Roman numerals correspond to Individual Calibratfon Plots at the respective camps.
Numbers in parentheses are nesting suczess values.




Cackling Canada goose nesting datz from two Onumtuk study

CE TABLE 13.
‘ plots on the Yukon Delta NWR from 1969-1S83 (1974 omitted).
!
ﬂ_[ Onumtuk 1 Jnumtuk 2
i .
m Year No. of Nests No. of Nests
I
1969 34 50
ﬂ" 1970 31 52
; 1971 30 39
1972 29 23
W— 1973 18 39
| 1975 15 26
1976 17 50
‘ 1977 22 47
W 1978 26 48
. 1979 22 44
1980 25 43
W‘; 1981 25 32
iy 1982 17 25
1983 17 18
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TABLE 14. Number of nests located on the Yukon Delta XWX, 1983.

' Field efort

numbers of nests which sustaineZ ore or more(l) visits

eme

1

=

RS B |

ield camp brant cacklers erTerors whité—fronts
Xokechik Bav (West) 657 - - -
Tutakoxe River 676 - - -
Rigigak Island 601 193 48 4
Manokinak River - 187 122 38
South Nelson Islznd - 34 24 31
Total number of nmests 1,934 414 194 73

Maximum number of
geese directly
disturted 3,868 828 388 146

Population estizate
1983 109,314 55,000 79,155 90,000

Percent of total
population disturbed
by effort 3.5% - 1.5% 0.5% 0.2%

lsustained one or more visits prior to hatch.
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fichedulad and Unncheduted Human Activity (Clme and activity hudgot penaralized)
avlfai dayn

140 150 1o 170 180

l--......-!........-l........-X........-l........-!-........l........-l...-.-...l---.....-l.........l

initiation incubation hatch

Scheduled dates or time periods of human activity:

Calibration IREPRTE PYT SRR (NN CTO P S T 1779 ST SRR SUUNTS SIS S Sy ST S

1st search period 2nd search period 3rd search period
Validation
lst search period 2nd search period
Primary
1st search period
Secondary

140 150 160 170 180

. . . . . . . . . . .
L A R R R A e R R R T Y P TP |

The salient characteristics of saempling strategies relative to the “treatment level” are:

1. scheduled human activities:

a. Calibration: (1) Time 18 expressed im Julian days. Reference date, day 152: June 1, 1983; "x"
represents one visit into the plot; (2) during nest initiation, days 137-143, or up to that point where
incubation 1u first observed, the Calibratfon Plot may sustaln several searches; (3) durlng Jncubation,
days 145-168, the Calthration Plot may sustaln three or more searches prior to hatch, 1.e., one scarch
every three days per plot,

b, Valtdatlons (1) under ftem "Valfdation” above, a horirzontal interval (_search perfod ) symboltzes one

vieit Into the plot; (2) between Incubatfon und hateh two (2) nmearches are conducted per plot,

¢. Primary: (1) under ftem "Primary” above, a horizontal Interval ( search period ) symbolizes one vinft
into the plot; (2) between incubation and hatch one (1) search 1s conducted per plot.

d. Secondary: there are no scheduled human activities planned for these plots prior to hatch.

2, unscheduled human activities:

a. shooting geese in the nesting areas (days 135-169)
1. jump shooting
2, pass shooting

b. egging the neating areas (days 145-165)
1. egging only
2. egging and jump shooting

c. shooting or driving flightless geese (days 179-200)

FIGURE 7. Schedule of humen activity -~ "Functional Treatment".
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