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Branta canadensis maxima, the largest race of Canada geese, was thought ex-
tincl over 50 years ago, although Lhere was some question as to the existence of a
distinet subspecies at that time (Phillips and Lincoln 1830, McAtee 1944,
Delacour 1954}, Since Hanson's (1965) documentation of the race. cfforls to
establish and cxpand local populations have been widespread. with nolable suc-
cesses on public lands in the north-central United States (Nelson 1963, Dill and
Lec 1970). However, published information on the produelivity ol re-established
unconlined flocks has been sparse (Hunt and Jahn 1966, Szymcezak 1975, Kamin-
ski et al. 1979, Nigus and Dinsmore 1980).

In 1967, the Illinois Department of Conscrvation {IDOC), through the
dedicated efforts of former Chiel Waterfow] Biologist George C. Arthur, estab-
lished a captive flock of maxima on private reclaimed surlace-mined lands in
west-central Illinois; 64 geese were released from holding pens in Fulton and Knox
counties in early spring 1969. Juvenile geese used in the original stocking, which
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Hanson {1965} verified as maxima, were raiscd at the Des Plaines game farm near
Wilmington, 1llinois. Three hundred forty-five additional gecse, purchased from
private breeders, were released in Fulton, Knox, and Henry counties between
1969 and 1971. All townships designated as production areas have been closed to
Canada goose hunting since 1969, Fall population estimates by the TDOC prior to
1979 were 500 in 1972, 700 in 1973, 930 in 1974, 1,200 in 1975, 1.500 in 1976,
2,000 in 1977, and 3,000-4,000 in 1978, These were based on results of banding
operations, estimates of pioncering groups, and spring aerial surveys conducted
SOMe years.

The purpose of this study was to determine productivity of the established
breeding population and to establish baseline data with management implications
for evaluating population changes, During 1979 and 1980, size and distribution of
the population, nest site characteristies, and reproductive success were evaluated.
The findings presented are taken from u thesis submitted as partial fulfiliment of
the requirements for the M.A. Degree, Department of Zoclogy, Southern Illinois
University at Carbondale.

STUDY AREA

The giant Canada goosc production area is approximately 28,365 ha of surface-
mined land in wesl-central Illinois (Illinois Dep. Mines and Minerals 1978, K.
Russell, unpubl. data). This 4-county area includes 17,783 ha in Fulton, 8,362 ha
in Knox, 1,137 ha in Peoria, and 1, 083 ha in Henry (Fig. 1). Waler areas were
largely permanent lakes and included approximately 2,244 hua {Haynes and
Klimstra 1973, and unpubl. data from individual coal companies).

Forage production and grazing were the most common tand uses on the area;
principal specics were brome (Bromus spp), sweet clover (Melitotus spp). fescue
{Festuca spp), and alfalfa (Medicago spp}. Only a small percentage of land was in
row crop production, although this represented the major surrounding land use.
Forested tracts, largely volunteer species, were common cspecially in Knox and
Henry counties; cottonwood (Populus deltoides), black cherrv (Prunus serotina),
box elder (Acer negundo), black locust (Robinia pseudocacia), willows (Ulum
spp), and oaks (Quercus spp) were locally dominant.

Impoundments ranged from approximately 0.2 — 60 ha and were character-
ized by irregular shorelines and numerous islands. Water quality was generally
good, supporting a diversity of aquatic macrophyices and invertebrates. Konik
(1980} indentified 71 invertebrate taxa in 2 Fulton County lakes and found abun-
dant aquatic vegetation in depths up to 5 m: muskgrass (Chara spp), pondweeds
{Potamogeton foliosus, P. nodosus). and southern naiad (Nejes guadalupensis)
were the principal species.

METHODS

Six aerial censuses (Cessna 210 fixed-wing and Enstrom F28-A helicopter)
were eonducted during 26 March — 30 April and one on 3 June in 1979; 5 were
conducted during 18 March — 24 April in 1980 over all of the study area to deter-
mine size and distribution of the population. The 4-county study area was outlined
on county highway maps and parallel transects were delineated which included
all wetlands. Locations of all geese and the percent of paired individuals were
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recorded. Single geese exhibiting nest defense behavior along shoreline were
recorded as pairs.

Based on aerial surveys and preliminary ground study, scveral locations were
chosen for intensive nest study. The vbjective was to locate as many nests as possi-
ble and record number of eggs, nest tvpe, nest material, and fate of each. During
1980, distance to and height above permanent water, surrounding vegetation,
and the dimensions and distance to shore for island nest sites were also recorded.
Each nest location was numbered. marked, and recorded by impoundment to
facilitate relocation. Aective nests were visited at intervals up to 7 davs, decreasing
to 1 day lale in incubation.

Nest initiation was designated as the date the first egg was laid; dates [or most
nests were calculated by backdating from day of halch, based on an incubation
period of 28 days and a laving rate of 1.5 davsiegg (Kossack 1930, Collais and
Jahn 1959, Brakhage 1965). Nest success was the proportion of nests which pro-
duced 1 or more live goslings; egg success was the percent of all eggs which hatched;
and hatching success was the proportion of eggs which hatched after being in-
cubated full term. Nest terminations were classified as successful, destroved by
predator, abandoned, stolen by man, or destroyed by unknown causes. When
goslings were not present in the nest, success was determined on the basis of egg-
shells and membranes characteristic of hutched eggs {Cirard 1839, Sowls 1955},
Fggs left unhatched in terminated nests were opened to determine cause of
failure. Embryo mortality was assumed if the egg contained body tissue. a reddish
discoleration near the air cell, or a smear of gray or black material suggesting the
breakdown of hemoglobin {Kossack 1950, Cooper and Batt 1972, Ravcling and
Lumsden 1977). All other eggs were considered infertile.

Identification of the predator responsible for nest destruction was based on (1)
appearance of egpshell remains at or neur the nest site, (2} measurements between
impressions made by paired canines in eggshells, {3) degree of nest disturbance,
(4) tracks and scats at the nest site, and (3) guard hairs found stuck to
eggshell remains or al destroyed nests. Rearden (1951) desribed waterfowl nest
destruction by various predators, and guard hairs were identified using a key by
Stains {1958).

Broods were recorded by location, size, and age class (Southwick 1953): only
broods of apparent even-age composition were analyzed in an effort to exclude
gang broods. On one arca where nest searches were complete and all nests were
thought located in 1980, total gosling production was compared to number of
goslings trapped during July for an estimate of mortality.

RESULTS AND DISCUSSION

Aerial Census

The estimated breeding population on surface-mined areas was 1,698 geese in
1979 and 2,388 in 1980. Becausc several reports of geese nesting outside surface-
mined areas were reccived in 1979, a sample of unmined areas wus included in
1980 aerial census transects. The ratio of potential breeding habitat to goose-use
on unmined areas censused was extrapolated to all available breeding habitat in
the “pioneer range”; this calculation added 542 geese to the 4-county breeding
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population in 1980. Number and surface-water arca of impoundments (0.2 ha)
were used as predictors of habitat availability, and the “pioneer range” was
delineated by confirmed reports of geese nesting outside mined areas, The level of
pair activity (Fig. 2} recorded during censuses, reached peaks of 56.74% on 30
April 1979 and 52.7% on 24 April 1980,

Nest Site Characteoristics

Islands were preferred for nesting as 202 of 242 nests were on insular sites. A
similar sile preference has been deseribed for Canada geese by other studies
{Kossack 1950, Ceis 1956, Klopman, 1958, Vermeer 1970, Raveling and T.umsden
1977, Giroux 1981). Nesting islands varied in shape, but gencrally reflecled a
long. narrow configuration and ranged in size [rom approximately 6 — 1.000 m”
with & mean of 173 m? Nesting islands varied [rom 0.2 — 6.0 m above water level,
and the majority (61.0% ) were within 15 m of shore (Table 1}. Nests on islands
over 5 m from shore exhibited a much higher success (78 %) than those 5 m or less
{48 %} because of redueed mammalian predation (T = 2.81, P< (0.01: Table 1).
Nesls over 3 m from shore were also surrounded by deeper water. usually
at least 1-2 m iu depth, This study does not support Giroux (1981:676) who sug-
gested islands for waterfowl nesting be at least 170 m from shore to deter preda-
tion. Of 26 shore nests monitored in 1980, 23 (88.5% ) were on peninsulas, several
of which were islands the previous vear when waler levels were higher.

In 1880 mean distance to water was 1.8 m {1 - 9.0 m}: 73.6% were 2 m or
less. These distunces are less than others reported for Cunada goose nests
{Willizims and Sooter 1940, Dow 1943, Craighead and Craighead 1949, Kossack
1950, Klopman 1938, Cooper 1978). Nests on surface-mined lands were often
limited to sites near water due to the topography of the surrounding terrain, The
mean height above water level for all nests in 1980 was 1.4 m (0.1 - 6.0 m}.

Vegetation recorded most frequently in the vicinity of 144 nests woere grasses
{brome and fescue) 55 %, sweet clover 46% ., and broad-leaved herbs 39 % . Sweet
clover was u preferred nest material composing the bulk of 37 % of nests, followed
by grasses 34 % and broad-leaved herbs 15%.

The importance of visibility (Williams and Sooter 1940, Dow 1943,
Craighcad and Craighcad 1949, Miller and Collins 1933, Cooper 1978) appeared
to be modified by nest location; shore sites reflected high visibility of surrounding
terrain and a minimum avenue of access from the mainland. This characteristic
appeared to maximize the probability that the incubating female would he aware
of intrusion, thus allowing promptl defense andfor escape. In contrast, Cooper’s
{1978:27) obscrvalions suggested females selected siles with high visibility only
when isolated on an island or havstack, The visibility characterisites of 118 island
nests recorded in 1980 suggested no apparent selection for optimum visibility (X8
= 3.10, P =0.20). In fact, in several island sitnations, geese selected sites with
lower visibility, apparently to decrease visual contuct with other nesting geese. If
selection of sites with high visibility affords protection against predation
{Willfams and Seoter 1940, Dow 1943), that factor is probably less important on
islands than on shore where encounters with mammalian predators are more likely.

Nest Phenology

The initiation of ege-laving {or vurious populations of maxima encompasses
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several weeks (Hunson 1963) because of the wide latitudinal distribution of this
race. Nesting was begun on 23 March 1979 and 17 March 1980 in west-central
Dlinois (Table 2); these dates are similar to other maxima populations in the
Midwest (Kossack 1950, Collias and Jahn 1939, Brakhage 1965, Bednarik 1974,
Nigus 1979). All nests were initiated during 22 and 37-dav intervals in 1979 and
1980, respectively. Haiching occurred during a 23-day period in 1979, peaking
around 8 May; und during a 42-day period peaking around 3 May in 1980, From
tirst egg laid to last egg hatched, the observed span of the nesting scuson was 57
days in 1979 and 76 days in 1980, Although the nesting period in 1980 might sug-
gest inclusion o continuation nests or second nesting attermnpts as found by
Brakhage (1965} in Missouri, rencsting was not recorded.

Productivily

Mean cluteh size was 5.7 each vear and is among the highest reported for
giant Canada geese (Table 3): the range was 3-9 in 1970 and 2-10 in 1980, There
was no signiticant dilference between the mean clutch sizes of island nests (5.6,
N =65) and shore nests (6.1, N=10) in 1979 {1'=1.02. P =0,31}. but island nests
reflected a higher mean (5.8, N = 113) than those on shore in 1980 (5.1, N = 17,
T =2.30; '=0.023). Tield observations suggested that larger clutches on islands
in 1980 were a result of earlier nest initiation (Cooper 1878) and a higher propor-
tion of experienced breeders nusing islands because of intense competition for a
reduced number of preferred sites (Hanson 1965, Brakhage 1965, Cooper 1978).

Nest Success, -—— Out of 242 nests monitored, 181 (74.8% ) hatched at least 1
live gosling; this compares favorably with other maxima populations (Tuable 3).
Predation accounted for 47 losses, 8 nests were abondoned. 2 were robbed by
man, and 3 were undetermined.

Nesls on preferred island sites were more successful (82.2%) than those on
shore (37.5%: T=25.5. P=20.001), Nest success in 1880 was significantly lower
than in 1979 (I'=2.38, P<0.01, Table 4), reflecting a substantial increase in nesl
predation from 8.4 % in 1978 to 253.2% i{n 1980,

Egg Success, — Fgg sucess which averaged 76.5% was 81.6% in 1979 and
73.5% in 1980. Predation, the largest source of failure, accounted for 194 cggs
(15.5%). Other sources of egg failure were embryo mortality 32 (2.6%), nest
abandonment 16 (1.3% ), infertile 14 (1.1%), displaced 12 {1.0%}, stolen by man

2(1.0%}, demped 2 (0.2%), and unknown 13 (1.0% ). These resulls were similar
to those in Missouri (Brakhage 1965) and lowa (Nigus 19793, but were higher than
those of several other maxima flocks (Table 3).

Hatching Suceess. — Overall hatching success averaged 96.8 % 1 it was 95.4 %
in 1979 and 97.7% in 1980. Fggs in shore nests exhibited a slightly higher hat-
ching success (100%, N =80), compared with 96.5% (N =910} for island nests
(X2=2.91, P=0.09, Table 4). Becanse over 53% of shore nests were destroved by
predators, females successful in incubating clutches full term on shore were pro-
bably the most tenacious. Raveling and Lumsden (1977:40) observed higher
predation of nests where the female left more often or fled secretively upon intru-
sion by investigators. It follows that in the absence of many predators capable of
killing an adult goose and the presence of a high density of nest-destroying preda-
tors, a high level of tenacity and defense would both decrease the chance of nest
predation and increase egg hatchability.
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Figure 1.
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