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ABSTRACT

Movements and harvest of Canada geesc (Branta canadensis) associated with
Rend Lake, Tllinois were studied during fall and winter 1982-83 and 1983-84. High
inter-refuge movement in southern Illineis, and low between year homing, suggest
that Rend Lake is an integral part of the total southern Illinois Canada goose
wintering area. Harvest at Rend Lake is a function of goose use during the hunting
season, and hunting scason goose use is highly dependent on arrival of geese from
Wisconsin during November/December. Arrival chronology from Wisconsin is highly
variable and results in unstable goose harvest. Inclusion of Rend Lake in a Quota
Zone is recommended.

INTRODUCTION

The Mississippi Valley Population (MVP) of Canada geesc breeds along and
inland from the western shore of James Bay, and the southwestern shore of Hudson
Bay (Hanson and Smith 1950). They migrate through Wisconsin and Michigan to
major wintering areas in southern Illinois and western Kentucky. Early and late
migrating subflocks have been identified within the MVP (Kennedy and Arthur
1974). Early arrivals reach southern Ilinois in late September or carly October and
either overfly Wisconsin or remain there a short time (Kennedy and Arthur 1974,
Craven 1978, Bellrose 1980). The late migrants usually do not reach southern Illinois
until late November or early December, spending most of the fall in Wisconsin
(Craven 1978, Bellrose 1980). Kennedy and Arthur (1974) suggested differences in
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migralion chronology and wintering patterns of early and late subllocks might allow
scparate harvest management.

Rend Lake, completed by the Army Corps of Engineers in 1971, supports large
numbers ol geese in late winter with January populations having reached 120,000
birds. The large number of MVP geese using this area make understanding of its
influence important to management of the MVP.

Of particular interest arc movements between Rend Lake and reluges within
the Southern Illinois Canada Goose Quota Zone. Hunter harvest in the Quota Zone
is monitored daily and is discontinued upon reaching a preset annual quota. Anderson
(1983) concluded the potential exists for continued harvest of Quota Zone geese at
Rend Lake after cessation of hunting in the Zone. Trost et al. {1981} and Thornburg
and Estel (1983) also noted possible associations between Rend Lake geese and those
ol other refuges. However, the extent of these relationships remains unknown.

The purpose of this study was to monitor Canada goose interchange between
Rend Lake and other southern Tllinois and western Kentucky goose refuges, to
identity the relationships between Rend Lake and carly and late migrating Canada
geese, and to evaluate factors influencing the harvest of Canada geese at Rend Lake.

STUDY AREAS AND METHODS

The study area included Rend Lake, a 7,560 ha impoundment of the Big Muddy
River, located in Jefferson and Franklin counties of Hlinois (Paine 1985), The
southern Mlinois Canada Goose Quota Zone, ereated in 1960 to regulale harvest
in Alexander, Union, Jackson and Williamson counties of Illinois (Nelson 1962),
contained study sites al Crab Orchard National Wildlife Refuge (CONWR), Union
County Conservation Area {UCCA) and Horseshoe Lake Conservation Area
(HI.CA). The Ballard County Wildlifc Management Area {(BCWMA) study area
was located across the Ohio River from southern Illinois in Ballard County.
Kenlucky,

Cecse were captured by rocket net and swim-in trap on the Rend T.ake Wildlife
Refuge in 1882-83 and 1983-84. Captures were aged and sexed (after Hanson 19679,
and marked with U.S. Fish and Wildlife Service aluminum leg bands and plastic
neck collars (Ballou and Martin 1964) bearing a unique four symbol alpha-numeric
code.

Neck collared geese were observed from a vehiele using a 15-80x spotting seope.
Collar codes and colors, flock size, habitat type, time of day, and location were
recorded, Scarches for marked geese were conducted at least four times per week
at Rend LLake in both yeurs. Weckly scarches were made at UCCA, CONWR, and
HLCA in 1983-84; in contrast (o sporadic searches in 1982-83.

Classiflicalion of geese marked at Rend Lake in 1982-83 as early or late migrants
was based on subsequent observation during 1983-84. Marked birds observed in
Wisconsin after 15 November 1983, or first observed in southern Ilinois 6-31
December 1983, were classified as late migrants. Marked birds observed in southern
IHinois prior to 15 November 1983 were classified as carly migrants.

Canada goose population estimatcs were obtained from IDOC aerial inventories,
augmented by ground counts in 1983-84. Southern 1llinois population data prior
10 1983-81 were from IDOC Waterfow! Program Periodic Reports, Wisconsin goose
population data were from Wisconsin Department of Natural Resources Canada
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Goose loventory Reports. Rend Lake harvest and hunter use data were from IDOC
records and Periodic Reports. Weather data, recorded at the main Rend Lake Dam,
were compiled from NOAA Climatological Reports.

Chi-squure analyses were used to test {or differences in distribulions of marked
gecse and age and sex ratios. Stepwise multiple regression was used lo evalnale factors
influencing harvest of geese.

RESULTS AND DISCTUSSION

Banding and Neck Collar Ohservations

Tn 1982-83, 476 neck collars were placed on Canada geese captured at two sites
on the Rend Lake Refuge 10 December - 22 February. In 1983-84, 531 geese were
marked al one site on the refuge 29 November - 10 January, Geese neck collared
by the IDOC and U.S. Fish and Wildlife Service at HI.CA, UCCA and CONWR

were also used to detect movement between refuges. Mdrkmg at CONWR was com-
pleted by early November both vears; UCCA marking began in Oclober and con-
tinued into January while marking at HLCA occurred in January, 1983,

In 1982-83, 807 observatijons of neck collared geese were obtained at refuges
in southern llinois and western Kentucky, A total of 4015 observations was obtained
in fall/winter 1983-84 in Wisconsin, southern Illinois, and at more southern refuges.
Southern linois Inter-Refuge Movements and Refuge Fidelity

Eighty-four movements in 1982-83, and 292 in 1983-84 were detected between
BRend Lake and 4 southern Illinois and western Kentucky goose refuges. Movements
involving Rend Lake were primarily to or from CONWR (Table 1), supporting
Andersor’s (1983) conclusions based on radjo-marked geese. The number of move-
ments to and from other arca refuges was inversely proportional to distance from
Rend Lake. Trost et al. (1981) reported frequency of inter-refuge movements
invelving Ballard County WMA to be dependent on distance.,

Of the 476 geese marked at Rend Lake during the first vear of this study, 272
{57 %) were observed the following year; 207 (44 % } reached southern Ilinois. Of
the 207 returning geese, 96 (165 ) were observed at lcasl once at Rend Lake, 89
(43%) at CONWR, 31 {15%) at UCCA, 52 (25%) at HI.CA, and 10 {3%) at Ballard
County WMA. Only 31 (15%) were observed solely at Rend Take; 176 (85%) used
at least onc other southern llinois or western Kentueky refuge. Agefsex ratios of
marked geese using each reluge were not significantly different (P>0.05). Both within
year movement and between year refuge fidelity data suggest geese using Rend Lake
are strongly associated with other area refuges, particularly CONWE,
Movement of Early and Late Migrants

Of the 207 marked geese reaching southern Illinois in 1983-84, 60 (29%) were
classified early migrants, 88(42%) late migrants, and 59 (28%) unknowns. Fifty
percent of both early and late migrants returned to Rend Lake in 1983-84 (Table
2. Use of HLCA and UCCA by early and late Rend Take marked geese was not
significantly different (P>>0.05). However, early migrants used CONWHR significantly
more (P<0.01) than late migrants (T3% versus 23% respectively),

There were significant differences (P<0.05) in where carly and late migrants
were first observed in southern Illinois (Table 2). Only 15% of early migrants were
first observed in southern Hlinois at Rend Lake, although 50% ceventually moved
there; 67 % of early migrants were first observed at CONWR. Despite Rend Lake’s
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more northerly position, many early migrants eventually reached Rend Lake after
arriving at CONWR. Tn 1983, [all movement from CONWR to Rend Luke began
in early October and continued through November {Paine 1895).

In contrast to early migrants. 47% of late migrants were first observed in
southern Iilinois at Rend T.ake (Table 2). Only 2 of the 43 late migrants observed
at Rend Lake in 1983-84 were first observed in southern Ilinois at another refuge.
In fall 1983, Rend Lake was a staging arca for many late migrants on first arrival
in southern Tllinois prior to continued migralion to other southern Tllinois refuges.
The Rend Lake goose population increased [rom 20,000 on 5 December to 80,000
on 9 December 1883, coinciding with reported departure from Wisconsin. The Rend
Lake population had dropped to 50,000 by 14 December and to 30,000 by the end
of December, Peak January population in 1984 was only 40,000 geese, in contrast
to the 80,000 - 120,000 birds occuring in some years. Census data suggest high popu-
lation levels have been reached when large numbers of late migrants remained at
Rend Lake through January. In some vears, movement to Rend Lake from more
southern refuges may contribute to January population peaks, but geese arriving
from the north seem of primary importance in all years. Food availability and
weather at Rend Lake when late geese arrive from Wisconsin may be critical [actors
determining population levels at Rend Lake during the remainder of the wintering
period (Paine 1985).

Movements from Wisconsin to Southern Minois

Sixty-three movements of geese marked at Rend Lake in 1982-83 were deteeted
between Wisconsin and refuges in southern Ilinois during fall/winter 1983-84 (Tablc
3). Only 6 geese reported in Wisconsin during fall 1983 were first obscrved in
southern Illinois prior to 1 November 1983: 5 were first observed ai CONWR and
1 at Rend Lake. No moves from Wisconsin were detected between 1 November and
5 December, although | goose was first observed in southern illinois during this
period. The number of geese censused in Wisconsin during November 1983 declined
by 35,000, while the Rend Lake population increased by 12,000. However, the
overall southern Tllinois population also declined by 35,000 during this period when
no movement of marked geese from Wisconsin was detected. Movement {rom more
southern reluges, particularly Crab Orchard, was high during November; thus
increases at Rend Lake can probably be attributed to movements from CONWR
rather than ingress from Wisconsin. Major arrivals of late migrants in southern
Hlinois (57 of 63 marked geese), began around 6 December 1983 and continued
through December.

Early/Late Subflock Fidelity

No major migrations of geese from Wisconsin occurred in 1982-83; over 100,000
geese were in Wisconsin as of 4 January 1983, This was only 34,000 fewer than
peak censused fall populations that Craven {1978) believed represented most of the
geese using cast-central Wisconsin,. Coose populations in southern Illinois declined
continuously from 8 November 1982 until 17 January 1983, Despite southern 1linois
population figures not reflecting arrival of late migrants, a substantial portion of
the geese trapped at Rend Lake during December 1982, were lalc migrants the
following year. Of the 145 geese trapped in December 1982, 30 (21 %) were identified
as late migrants the following year while only 19 (13%) were identified as early
migrants. Of marked geese reaching southern Illinois in 1983-84, 19 were identified



as early and 22 as late migrants. If the geese which returned to southern Ulinois
in 1983-84 were a representative sample of the birds trapped in December 1982,
and the probability of being correctly identified was the same for carly and late
migrants, then about 30% of geese trapped at Rend ake in December 1982 were
late migrants in 1983-84. Tither a substantial number of late igrants arvived at
Rend I.ake prior to or during December 1982, or they were not consistent earlyflale
migranty in the 2 vears of this study.

Harvest Trends

Scason length, bag limil, goose-day-use, and methods used to determine harvest
at Rend Lake have changed since the fake was completed in 1971 (Hamer and Arthur
1976. Thornbuorg 1880, Thornburg and Fstel 19833, No overall trend in auose harvesl
has ocourred sinee 1975, However, variation in the methods used to colleel daia
make comparison of yearly kill unreliable. The method of detcrmining harvest on
public land surrounding the lake has been consistent since 1979, and these data were
used [or further harvest analysis (Table 43,

Hunting season goose-dayv-use (sum of geese present at Rend Lake an each day
of the hunting season) was the only significant predictor of harvest in a stepwise
regression model which included bag limit. hunter effort, and goose day use
(R2=0.935, {=79.2, df =2, P=0.023). Over 95% of yearly variation in public
lands harvest could be explained by dillerences in hunting season goose-day-use.
Hunter cffort and bag limit did not signiflicantly affect harvest.

Over the entire season, goose-day-use was a good predictor of harvest. However,
over shorter periods of time it was less reliable, Other factors affecting goose harvesi
such as weather and hunting vulnerability, presumably prevent aceurate harvest
prediclion over short periods of time. Because of this, it was inipossible to accurately
estimalc the early/late migrant composition of the harvest based on their relative
contributions to hunting scason goose-day-use.

CONCLUSIONS

High within year inter-refuge movement and low between-year refnge fidelity
ol geese suggest that Rend Lake is an integral part of the southern linois Canada
goose wintering complex. MVP harvest planning should inclade consideration ol
the impact of Rend Luake harvest,

Population levels and harvest at Rend Lake during [all are primarily dependent
on late migrants from Wisconsin whose arrival dates vary greatly. This makes control
of harvest through manipulation of scason length and dates difficult, and may result
in overharvest in some vears and underharvest in others. Creation of & Rend [ake
Quota Zone would allow the control of harvest needed to compensate for major
variations in goose populations, benetiting both geese and hunters.

Although lale migrants are clearly importunt to harvest levels at Rend Take.
their exact contribution is unknown, especially when no major late migration occurs,
Data also suggests that geese are not consistent early or late migrants from year to
vear, Further research is needed to determine if early and late migrants represent
manageable subflocks.



ACKNOWLEDGEMENTS

Financial support for this studv was provided by a grant 1o W.D. Klimstra {rom
the Illinois Department of Conservation and by the Cooperative Wildlife Research
Laboratory (Project No. 22: Canada Goose Studies) at Southern Illinois Universily
at Carbondale. We thank J.W, Spitzkeit for field assistance and W.D, Klimstra
{or his many contributions to the project. D.D. Thornburyg played a major role in
starting and supporting the study. Information on Canada geese marked at Rend
Lake and observed in Wisconsin was provided by the Wisconsin Cooperative Wildlife
Rescarch Unit. This manuseript is [rom a thesis by the senior author in partial [ulfill-
ment of MUAL degree requirements in the Department of Zoology at SIU-C.

LITERATURE CITED

Avderson, D.RI983, Meovenwents of Canada goese fn relation to Crab Orehard National Wildlife Refnge.
MUAL Thesis. So T Enive, Carbondale. 67 pp,

Ballon, BoML and FAV. Martin, 1964, Ligdd plastic collars for marking eecse, T Wildt, Manage.
DE(4) K657

Bellense, FLOC 1880, Ducks. gecse, und swans of North America. 3rd ed. Stackpole Boaks, Harrishurg,
PAL T30 .

Craven, 5.1 D995, Dhistribintion and migration of Canada geese associated with Horicon Marsh.
Wisconsin, Ph.1y. Dissertation. Vniv, Wis.. Madison. 135 pp.

Hamer, Voand GO0 Arthur, 1976, Canadu poose barvest and honter use at Rend Lake doring Uhe
1975 season. N Dept. Consery - v, of WildL. Migratory Bird Sec.. Per. Bep. Noo 16,5 pp.
Hanson, [1.C0 1967 Characlers of age, sex, and sexiaal taturity in Canada geese, 111 Nal, Tlist, Sury,

Binl. Notes 48, 15 pp.

Nanson, TLC. and RoHL Smith, 1950, Canada geese of the Mississippi Flyway, with special reference
to an Hlinois lock. Bull L Nat, Hist, Surv. 25(3:50-210.

Kennedy, DD and CLC, Arthur, 18740 Subflocks in Canada geese of the Misissippi Valley Popula-
tiom. Wildl, Soe. Bull. 201:8-12,

Nebson, TR, 1962, Recent approaches to Canada goose munugement. U8, Fish Wild], Serv, . Spec,
Sei Bep. - WWLdL 6. 25 pp.

Paine, CO TS THabital e, movements, and harvest of Canada geese associated with Rend Lake,
Hlioois. MUAL Thesis. So. T Undv, . Curboudale. 65 pp.

Thoruburg, T LOSO. Waterfusw] harvest und buster vse at Rend Lake during the 197% season, Til,
Pepl. Conserv,, Migratury Bird See.. Per. Rep. No.o 29, 10 pp.

Thornburg, 1) and BT Estel. 1983, Canada goose harvest and hinter activity io the southern Hlinois
quota zone during the 1881 season. 1 Dept. Consery,, Div, Wildl, Resour., Migratory Bird See.,
Poro Rep N 37012 pp.

Trost. R DUH. Ruseh, and VR, Anderson, 1981 Survival and distribution of Canada geese from
Ballard County. Ky Prov. Ao, Conf. Southeast Assoc, Fish Wild] Agencivs, 34:508-606.




323

Table 1.  Number of movements of marked Canada geese detected between Rend
Lake and other refuges in southern Tllinois and western Kentucky during
falliwinter 1982-83 and 1983-84.

Year
1982-83 _ 1983-84
Refuge To Rend From Rend To Rend From Rend

Crab Orchard NWR, IL 26 28 105 76

{T2%) {58 %) {78%) (48%)
Union County CA, IL 4 1 20 39

(11%) (239} (154 {23 9%)
Horseshoe Lake CA, IL 6 6 6 32

(17 %) (13%) (5%) (20%)
Ballard County WMA, KY 0 3 3 11

{0 %) {6%) (2%) {7 4%)
Sub-Total 36 48 134 158

(100%) (100 %) (100%) (100%)
Total __ 84 __ 292
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Table 2. Southern Illinois refuge obscervations during fall/winter 1983-84 of early
and late migrating Canada geese marked at Rend Lake during fall/winter

1982-83,
Refuge Use® _ First Refugec
Refuge® Early Late Early Late
RLWMA 30 43 9 41
(50%) (49%) (15%) (47 %)
CONWR 44 22 40 13
(73%) {25%) (67 %) {15 %)
Ucca 4 11 0 10
(7T%) (12%) {0%:) (119}
HI.CA 13 29 11 24
{22%) (33%) (18 %) (27 %)
S. ILL¢ 60 88 60 88
{100 %) (100 %} {100% ) (10049

* RLWMA = Rend Lake Wildlife Management Area, CONWR = Crab Orchard
National Wildlife Refuge, UCCA = Union County Conservation Area, HLCA
= Horseshoe Lake Conservation Area, S. ILL = southern Illinois.

» Number of early and late migrants observed at each refuge. Columns do not sum
to 100%, individuals were sited at multiple refuges.

* Refuge where a marked goose was first observed in southern Iltinois during fall/ win-
ter 1983-84.

4 Individual marked geese observed in southern Illinois.
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Table 3.  Movements of Canada geese (marked at Rend Lake during fall/winter
1982-83) from Wisconsin to southern Illinois during fall/winter 1983-84.

Refuge?

Date of first southern

Illinois observation REWMA CONWR UCCA HLCA  Total
Prior 1o 1 Nov, 1983 1 5 {0 0 6
1 Nov - 1 Dec, 1983 8] 0 1 0 1
1 Dec - 1 Jan, 1983-84 12 8 2 5 27
After 1 Jan, 1984 14 7 2 6 29
Total a7 20 5 11 63

» Number of geese first observed in southern Illinois at refuge,
RLWMA = Rend Lake Wildlife Management Area, CONWR = Crab Orchard
National Wildlife Refuge, UCCA = Union County Conservation Arca, HLCA
= Horseshoe Lake Counservation Area.

Table 4.  Harvest of Canada geese, goose-day-use, and hunting regulations at Rend
Lake during the 1975-83 goose hunting scasons.

Season

Length Guose Public Land® Bag
Year {days) Day Usc Harvest Limit Method®
1975 689 822,167 1710 2 WC
1976 70 1,225,650 2017 2 WC
1977 55 2,583,150 1630 2 WwC
1978 56 1,578,500 4604 2 WwC
1979 62 1,211,750 1917 2 MR
1380 63 1,644,892 3508 2 MR
1981 50 1,406,832 2827 2 MR
1982 40 715,142 1109 1 MR
1983 40 1,044,800 1856 1 MR

* Harvest on public land surrounding Rend T.ake.
b Mcthed used Lo determine harvest on public land; WC = window card survey,
MR = mandatory registration of hunters and harvest,
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Figure I. Canada gouse refuges in southern Hlinois and western Kentucky,



