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ABSTRACT

The Fish and Wldlife Program of the Northwest Power Planning
Council calls for wldlife mtrgation at hydroelectric projects in
the Col unbia River System Operation of Hungry Horse Dam on the
South Fork Flathead R ver causes sporadic water |evel fluctuations
al ong the main stemFl athead River. Changes in chronol ogy of
seasonal water level fluctuations and substantial habitat |osses
have occurredas a result of construction and operation of Kerr
Dam whi ch regul ates Flathead Lake. These fluctuations may inpact
goose popul ations through flooding and erosion of nesting and
rood-rearing habitats, and increased susceptibility of nests and
oung to predation. The Bonnevi |l e Power Adni ni stration (BPA) has
unded a 3-year study to evaluate these effects; this report
summarizes the results “of the second year's research efforts.

The nunber, location, and success of goose nests were
determ ned through pair surveys and nest searches. Qur 1985 pair
count data indicated that 95-143 nests may have been present. An
average of 151 indicated pairs were recorded in the study area;
108 nests were found in the sane area. F|ft_){ seven of the nests
were found on elevated sites: 25 in nests built by other species,
12 in natural snags, 5 on man-made structures, and 15 in weathered
stunps on the remant delta in the Flathead Waterfow Production
Area (V\PA?. Flftg-one of the nests wereground nests. Hatching
success for 1985 nests (55% was |ow conpared to long-term
averages for the region.Predation was the predom nant cause of
?roun nest failure (925 nests); we documented 2 nest failures due
o flooding. As in 1984, 85% of all ground nests were |ocated
within 1 mabove or bel ow the seasonal hi ?h water mark (HW). Ten
of 15 stunp nests at the WPA were at or below full pool elevation
(2893 ft.).  Mbstgroundnests werelocated on islands in narsh,
shrub, or forest cover types. Both ground nest sites and adjacent
sites 5 mfromthe nests were found in open (<25% overstory
canopy cover. Tree nests averaged 17.0 m above the ground in
trees or snags averagi ng 20.0 minheightand 0.96 min dianmeter.
Al tree nests were found in deciduous forest on riparian benches.
Twenty- ei ght ﬁercent of the trees containing nests were |ess than
2.0 mfromthe HMW and 52% were less than 5.0 mfrom the HW
Stunp nests found on the delta nudflats averaged 1.82 min height
and 3.73 min circunference. The stunp cavities averaged 32 cm x
47 cmat a depth of 38 cm

The maxi num goslinc};_count in the study area for 1985 was 197.
Total gosling production predicted by our nest total (108),
hat ching success (55@ and mean brood size (5.0), was 295 goslings
for the study area. Six key br_ood-rearln% areas were identified.
Mst (80% sites were located in the herbaceous or pasture cover
tyge and the riparian bench landform Al sites were [ess than
1.5 m above the HM and 70% were less than 10.0 m horizont al



throughout the brood-rearing period. Activity budget surveys
conducted at the WPA indicated that broods spend the nmajority of
their time (54% feeding, primarily (37% in the extensive
nudf | ats al ong the north shore in areas classified as either
unvegetated or short herbaceous cover types. Analysis of 316
observations of individual broods indicated no decline in nean
brood size over time or age class, either for the WPA or for the
st udy area as a whol e.

Anal ysi s of aerial photographs t akenprior to construction of
Kerr Dam docunmented the loss of 1,859 acres of habitat along the
north shore of Flathead Lake. Losses were attributed to
inundation and to continuing erosion due to operation of Kerr Dam

Twenty-two geese were equipped wth radio-collars during 1985
trapp|ngeefforts..F|ve radi o-col [ ared geese nested in the study
area; (eese nesting on the river raised their broods on nearb
off-river sloughs. In three cases, geese traveled 19-37 km wit
their broods to the WA

Lake and river water level regines were conpared with the
chronol ogy of inportant periods in the nesting cycle.
FluctuationS in the river levels dur|n% egg-laying and i'ncubation
may di srupt some island ground nests, through flooding and
predation. Low lake levels in My and early Junecoincide wth
thebrood-rearing period. Midflats areheavily used by broods,
but their effect on survival nust still be documented. Continued
docunentation of nesting and brood-rearing habitat, nesting
success and ?osl ing survival in relation to water |evel
fluctuations wll allow managers to optimze conpatibility between
water |evel regimes and goose production. Prelimnary
recommendations to protect and enhance Canada goose habitat and
production are being devel oped.
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INTRODUCTION

~ The Colunbia River Basin Fish and Wldlife Programwas pub-
| i shed by the Northwest Power Planning Council in 1982, in
response to the Pacific Northwest Electric Power Planning and
Conservation Act of 1980. The Program was devel oped toaddress
protection, mtigation, and enhancement of fish and wildlife re-
sources affected by the devel opment, operation, and management of
hydroel ectric facilities on the Colunbia River and its
tributaries. It specifically called for evaluation of effects on
wildlife and wildlife habitat attributable to both Hungry Horse
and Kerr dans and devel opment of mtigation plans to offset these
effects. Thecurrent study (BPA Project 83-4982 I's designed to
address the(fffects %”ithese prOJFc%s on_tq$k¥ﬁ§ ernt%ana a ?ﬁose

Br ant acapadensi tti population inhabitin e northern
éortal on op the Fﬁaﬁead_\)all%ypm nor t hwest l\/bntgana. Qur study
was based on the fol [ ow nP concerns expressed in Section 1000,
Table 7 of the Fish and Wldlife Program

A The effects of water level fluctuations and reservoir
dr awdown;

B)  The loss of habitat due to erosion, particularly on the
north shore of Flathead Lake; and

a %oafes in production and habitat requirements of water-
ow .

This report is a summary of the results fromthe second year
of a 3-year study. The study is designed to identify the current
size and productivity ofthe%pose popul ation, describe habitat
conditions and their relationship to water level fluctuations, and
to develop potential protection, mtigation and enhancenent
strategies for this population and its habitats. A simlar_study
I's being conducted by the Confederated Salish and Kootenai Tribes

CKT) to evaluate the inpact of water |evel fluctuations due to
err_Dam on Canada goose popul ations inhabiting the southern hal f
of Flathead Lake and the ['ower Flathead River bel ow Kerr Dam
Coordination of the objectives, nethodologies, and data analysis
in these 2 studies will provide a data base which will facilitate
both inpact assessnent and nltl%ﬁtLon for this species throughout
that portion of the Flathead Drainage which is influenced by
Hungry Horse and Kerr Dams.  Both projects are also being
coordinated with the objectives of the Flathead Valley Canada
Coose Committee %a mul ti-agency working group), established in
&%ﬂS to pronote effective Canada goose management in the Flathead

all ey.

Hun?(y Horse Damis owned and operated by the U.S. Bureau of
Recl amation. Located on the South Fork of the Flathead River, it
was conpleted in 1953. The damis operated primarily for flood
control "and hydroelectric energy production. Qperation of Hungry
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Horse Damis determned in concert with the conplex network of
hydroel ectric systems, consunption needs, and flood control
requirements throughout the Pacific Northwest. Operation of
Hungry Horse has altered natural flowregines in the South Fork
and in the min stem FlatheadR ver. The effects of the altered
di scharges on the main stemare noderated by natural flows from
the unregulated North and Mddle Forks.

Kerr Dam located 7 km downstream of the natural outlet of
Fl athead Lake, was conpleted in 1938. Qperated by the Mntana
Power Conpany (MPC) under a |ease with the CSKT, Kerr Damis
operated prirmarily for flood control and hydroelectric energy
production. Undér current water regimes, the Kerr facility
controls water levels of Flathead Lake between el evations
2,883 ft. and 2,893 ft. with maximum | ake elevation reached in
July and maintained into Septenmber, and mninum |ake elevation
occurring in Mrch and April.

The earliest studies of the Flathead Valley 8oosev\ﬁopu| ation
were conducted by Harraclough (1954, also Geis 1956 0 studied
nesting and brood-rearing throughout Flathead Lake. She
documented 160 gosli nﬁs using the north shore of the lake in 1953,
i ncluding some which had hatched at Goose and Dougl as Islands,
13 kmto the south. She specul ated that broods hatched from nests
along the river north of the |ake and fromislands at the south
end of the |ake also may have been reared along the north shore.
As early as 1954, there was a concernthatthe broad expanses of
nudfl ats, which resulted from |ow |ake elevations during the
brood-rearing period, mght expose goslings to an increased risk
of predati on(Barraclough 1954).

(rai ghead and Stockst ad 61964) estimted an average spring
popul ation of 800 geese and 201 nests in the Flathead Valley from
1953 throughl1960. Their research focused on Flathead Lake, two
National Waterfow Refuges to the south %NI nepi pe and Pabl of)1, and
the lower FlatheadRiver, an area roughly coinciding wth that
currently bei ng st udi edby CSKT bi ol OS(%I stS (Gegoryetal. 1984,
Mackey et al. 1985). Craighead and Stockstad (1964) docunented
decreases in the Flathead Valley goose popul ation during the
course of their study, butattributedthento excessive hunting
pressure rather than 'habitat characteristics or hydroelectric
operations.

Sincethetineof Crai ?head' sstudiesin the 1950's surveys
of geese in the Flathead Valley systemhave been |imted to annual
breeding pair counts, brood count’s and periodic fall surveys. The
Montana Dept. of Fish and Gane_ &now MDFWP) conduct ed t hese
surveys until 1974, and the U S. Fish and Wldlife Service (USFW)
has been conducting annual trend counts (aerial surveys) in the
Flathead Valley since 1975. Breeding pair counts, brood counts,
and fall m ?rat| on surveys have all docunented extensive use of
the federal ['y-adm nistered WPA |ocated on the northern shore of
Flathead Lake. Data fromthese surveys have been used in
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conjunction with other regional data by the Flathead Valley Canada
Goose Commttee, in order to nmonitor trends and devel op management
goal s for Canada gnese inthe Flathead Valley. Existing data are
not detailed enough, however, to identify sPemflc | mpacts due to
h%droel ectric devel opment. There are no data, for exanple, from
the river stretch upstreamof Kalispell; and there have heen no
studies to document nesting and brood-rearing effort along the
min stemnorth of the Lake.

Bal | (1981, 1983) docunented Canada goose nestin% popul at i ons
and success in the Flathead Valley duri ng 1980, 1981, and 1982.
Recent nesting populations for the entire Flathead system conpared
favorably to those of the 1950's, (Geis 1956, Craighead and
Stockstad 1961, 19641, although decreases in nest nunbers occurred
on the | ower Flathead River and the northern shore of Flathead
Lake (Bal | 1983)n. It has been suggestedt hat_?oose product i vit
was |imtedbythel ack of suitable brood habitat along nost o
the |ake shoreline and by a shortage of secure nesting sites along
the | ower Flathead River. Particular concerns related to the
effects of water level fluctuations included habitat [osses due to
erosion, flooding of nest sites, and dewatering of river channels
whi ch exposes island nest sites to predation (Ball 1983).

- Extensive erosion of the islands at the mouth of the Flathead
River has been docunented by More et al. (1982?1. No previous
attenpt has been nade, however, to docunment the acreages of
particular habitat types lost to erosion, either in the delta
Islands or along the north shore in inportant brood-rearing areas.
Simlarly, the effects of island floodi nﬁ and_channel dewatering
whi ch have been documented along the Flathead River bel ow Kerr Dam
(Gegory et al. 1984) have not been assessed for nesting areas
al ong the mai n stemabove Fl at head Lake.

The obéectives of this study are to document the size, distri-
bution and productivity of the Canada goose population in the
northern Flathead Val I'ey, and how they are (and have been)
influenced by water fluctuations due to hydroelectric operations
at Hungry Horse and Kerr Dams. The ultimate goal of the study is
to develop mtigation measures for such effects which wll be
consi stent w th managenent goals for the species and with other
mtigation procedures developed for the fish and wildlife
resources of the Flathead Valley.

OBJECTIVES

The specific objectives of the 1985 phase of this study were
as follows:

A Nesting Studies

1. ldentify effects of water |evel fluctuations on goose
nesting success and nesting habitat, particularly at
the Flathead Lake WPA and on nmain stemriver islands.



a. Describe the distribution (location of nests) and
size (nunber of pairs/nests) of the breeding
popul ation

b. Describe habitat parameters at nest sites.

c. Determne hatching success (nest fate).

2. Formulate prelimnary recomendations to protect and
enhance Canada goose "nesting habitat and nest success.

a. ldentify "secure" and "high risk" nesting areas.

b. Describe the use and managenent potential of
elevated nest sites

B. Brood Studies

L. Identifr effects of water level fluctuation on gosling
survival and brooding habitat.

a. Document the production, dispersal, and (if
possible) survival of goslings.

b. Describe the location, habitat, and |and-use
characteristics of brood-rearing areas.

¢. Describe habitat selection by broods, particularly
in relation to fluctuating water |evels.

2. Formulate prelimnary recomendations to protect and
enhance Canada goose brood-rearing habitat.

a. ldentify shoreline areas which have potential as
brooding habitat.

b. Document location of existing brood-rearing areas
in relation to fluctuating water |evels.

c.  Non-breeding Season Studies

1. Select [ocations for trapping, and capture birds for
radi otel emetry.

2. ldentify seasonal trends in distribution and nunbers.
3. ldentify seasonal trends in habitat use.
4. Describe post-fledging dispersal of local breeders.



D. Habitat Studies

1.

Docunment characteristics of currently utilized
habitats as noted for (A and (B

2. Develop a habitat |oss estimate for the north shore of

Flathead Lake.

E. Qher WIdlife Species

1.

Identify interspecific relationships which influence
goose productivity, wparticularly conpetition for
elevated nest sites, and predation.

Identify effects of water [evel fluctuations on other
species, i.e. baldeagle (gali )

Haliaeetusleucocephalus)
0S rey (Pandion haliaetus),furbearers, and ot her
waterfow , possible wthin the scope of surveys

conducted to meet objectives outlined for geese.



STUDY AREA

Selection of the study area was based on the influences of
Kerr and Hungry Horse Dans on those portions of the northern
Flathead Valley, Flathead County, Mbntana, known to be inhabited
by breeding Canada geese. The study area included 74 kmof the
main stemFl athead River fromits confluence with the South Fork,
approximately 6.5 km east of Columbia Falls, downstreantothe
mouth of the river, on the north shore of Flathead Lake 1.4 km
west of Bigfork (Fig. %b The upper portion of this river
section, fromthe South Fork downstream38 knto a pointl.2 km
southeast of Kalispell, is characterized by gravelly substrates,
many islands and gravel bars, and extensive channelization.
Islands and riparian bench areas are primarily domnated by
deci duous (Populus trichocarpa) or m Xed (Populus
trichocarpa/Piceaspp.)f orests, while the domnant |and-uses in
the adjacent valley are agriculture and suburban devel opnent. The
most extensively braided area is located near the nouth of the
Stillwater River, inmediately southeast of Kalispell. Here the
river makes an abrupt transition to a single, wde meanderin
channel of low gradient, with fine sediment substrates an
essentially no islands, for the remining 36 km downstream to
Fl atheadLake. The characteristics of this |ower river reach are
accentuated by seasonal water level fluctuations due to the
oFerat|on of Kerr Dam Extensive stands of riparian forest occur
along sone portions of this reach, but in many places they are
absent or limted to a very narrow strip imediately adjacent to
the river. Land use in the surrounding floodplain is heavily
domnated by agriculture, primarily wheat and hayfields.

The study area al so includes that portion of Flathead Lake
north of,Dee? Bay on the west shore and Vods BaY on the east
shore (Fig. 1). "This southern boundary of the study area was
selected to coincide with the northern boundary of the area
currently being studied by Gegory et al. (1984z. Most of the
north shore of the |ake is designated as the Flathead Lake WPA,
and is admnistered by the USPWS. Primarily floodplain, the north
shore is dom nated b% flat topo%raphy and is characterized
primarily by dense herbaceous vegetation, varying from energent
st ands of latifolia, Butomus and Scirpus spp. to
m xed grass/forb cover types (usFws 15§%§. iﬁose portions of the
east and west shores within the study area, in contrast, are
general |y steep rocky topography dom nated by coniferous forest,
with profuse residential and recreational developnent character-
| zing the imediate shoreline areas. Unlike the southern portjon
of Flrathead Lake (Gegory et al. 19841, the north end contains
very few islands. These are limted to a few small rocky islands
near Soners and the 2 islands which represent the remmant of the
river deltain the WA

Though the study was limted primrily to the river and |ake

areas described, other areas outside the imediate river channel
were included. Primary anong these were several |arge oxbows
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ad[l_acent to the river: Half Moon, Egan, Church and Fennon Sl oughs
(Fig. 11.  These areas were included because their water |evels
are influenced by Kerr Dam (except Egan); in addition, each
received use hy geese throughout the breeding season. Si .mlarI[P/,
Weaver Sl ough, M\enneger Slough, and Fairview Marsh were incl uded
in the study area because of their use by geese and close
proximty to the river.

- Other areas peripheral to the study area were surveyed occas-
sionally during certain phases of the study, particularly aerial
surveys and radiol ocation attenpts. These included a series of
ngnds southeast of Colunbia Falls along the base of the Swan
untains, and Johnson and Mud Lakes which are east of the river
and north of Bigfork (Fig. 1). Potholes and remant sl oughs
between KalispelT and the |ake (Lower Valley) and in an area
northwest of Kalispell (West Valley) were also surveyed
periodically. Swan Lake National Wldlife Refuge, 24 km southeast
of the study area, and Batavia and Smth Lake wpa's, 13 kmto the
west, were also surveyed occasionally to docunent the distribution
of local hirds and attenpt radiolocation of marked birds.

The northern Flathead Valley is characterized by relatively
short, warm summers and |ong, cold winters. The “annual mean
temperature at Kalispell is 69C; monthly nmeans vary from-69c in
January to 20°c in July (Gaufin et al. 1976). Annual . precipita-
tion dt Kalispell averages 38.5 cm precipitation is greatest
during winter (Nov. - Jan., 11 cm and spring (May-June, 9 cnj,
with March, April and August being the driest nonths. H athead
Lake has an influence on |ocal weather patterns, particularly
along the east shore. Bigfork has warnmer annual tenperatures
(82C) than Kalispell, is cooler in sumer and warmer in wnter,
and has greater annual precipitation (55.7 cn).

~ Spring 1985 was generally warner and drier than nornal at
Kal i spel | (%\lOAA1985). March was cold, with 24 days bel ow nornal
tenperatures and a nonthly average of =29, conpared to the nornal
average of 0°c, Average daily tenperatures were higher than
normal_on 40 of 61 days in April and My, and the nonthly averages
were 7%and 12°¢, in conparison to the normal averages of 69c and
[1°C for these two nonths respectively. June was sll%htly col der
(average 14°c) than normal (15°C). Precipitation was bel ow nornal
for each of the nonths of March through June, and the total for
this period was 11.9 cm conpared to the average of 15.0 cm

The Iandsca?e of the Flathead Basin reflects a history of
gl aciation. Flathead Lake, the | argest natural freshwater [aKe in
he western United States at 125,741 acres (50,498 ha), is a
remant of the enormous g¢lacial Lake Mssoula, which was formed by
the last of four major glacial advances approximately 25,000 years
ago (Zackheim1983). Soils in the study area are primarily of
glacial and alluvial origin.



WATER LEVEL REGIMES

Construction and operation of Hungry Horse Damas a power
peaking facility has had a pronounced effect on water |levels in
the main stendownstream exceptduringthosetimes oftheyear
when runoff fromthe unregulated Wrth and Mddle Forks overrides
these effects (Fral ey and MMl lin 1983). Atyplqalhydrograph
for flows taken on the main stem at Columbia Falls is presented in
Fig. 2. Since 1982, a year-round mninmum flow restriction of 3500
cubic feet per second (cfs) has been in effect to protect and
enhance salnon spawning in the main stem Since that tine,
abnormal |y low flows probably no |onger occur, except perhaps
during the period immediately preceding spring runoff (late March
early April), when this mninumflow (3500 cfs) may be |ess than
naturally occurring mninum flous.

Peaking operations also may cause abnormally high flows early
n the nesting period, when river levels can fluctuate 1 m or nore
aily at Colunmbia Falls (Fraley and MMl lin 1983). Figure 3
epresents water |evel changes during one d%z roughly
Eespond|ng to the md-point of the incubafion peri od for geese

|
d
r
¢ .
in the study area in 1984

or
n

Dai [y mini mum and maxi mum f| ow data for both the main stem
and the South Fork for March-June, 1985 are presented in
Appendix |.  In contrast to 1984, when short-term (3-4 da¥2
increases in flow and great daily fluctuations occurred on the
mai n stem(Casey et al. 1985), 1985 was characterized by fewer
flow_Peaks of longer duration and smaller daily fluctuations (F
4), This pattern can be attributed to high, early run-off an
i nfrequent, qenerally smal | releases from Hungry Horse dam durin
this particular sprln? period though 2 of these flow peaks di
include rel eases fromthe dam(Fig. 4).

Kerr Damaltered the annual pattern of fluctuations in the
| evel of Flathead Lake, by reta|n|n% spring runoff throughout nost
of the year (qu. 5).  Subsequent habitat |osses have been nost
severe in the delta area at the mouth of the river (Fig. 6), where
continued erosion due to wave action has reduced the delta to two
small remant islands (More et al. 1982).

Operation of Kerr Daminfluences water |evels of Flathead Lake
on a seasonal basis; typically mnimum pool is held in early
spring; and full FOOl occurs fromJuly through September (FI?. ).
lve action as water |evels recede and advance has al so precluded
establishment of enmergent aquatic vegetation along the north shore
(Moore et al. 1982). Expansive nudflats separate upland veget at ed
areas from open water when the |ake is atmninunpool. I'n both
1984 and 1985, mninmum pool corresponded almost precisely with the
nesting and early brood-rearing period for geese (late March -
May), and full pool was not reached until July (Fig. 7), when nost

broods had fledged. Gauge heights (1 ake el evations) for March-
June 1985 are included 1n” Appendix I.
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NESTING STUDIES

_ Field studies for the 1985 breeding season were initiated
during February, when the first inventories of tree nest sites
were conducted. Pair counts and nest searches were continued into
June to document the nunber, location and fate of goose nests
throughout the study area.

Pair Surveys

Surveys of territorial pairs were conducted throughout the
study area on a weekly basis from 7 March through 8 May, using a
conbination of aerial, boat, and ground surveys.” Aerial surveys
were selected as the nost efficient mar to systematically survey
the entire study area. Eleven aerial surveys were conducted
during the period 7 March - 14 My 1985, wusing a Cessna 172
airplane, pilot and two observers. Al surveys were conducted
between the hours of 0920 and 1252, with the exception of a flight
20 March (1412-1602). O her regional researchers have found no

significant difference between norning and afternoon surveys,
though afternoon counts are more variable (Mickey et al. 19851

~In addition to the aerial surveys, 2 boat surveys of the
river reach bel ow Kalispell, 5 boat surveys of theentireriver
portion of the study area, and one additional boat survey of the
river reach above Kalispell were conducted using a 75-hp outboard
et hoat. Surveys of the |ower reach were conducted during the
ours 1001-1512; ‘those of the ugper reach (above Kalispell) were
conducted during the hours 1348-1600. Surveys were run at full
thrott|e, goose locations were carefully noted, and alternate
channels were run during round trip surveys to decrease the
likelihood of duplicate observations.

During each survey, the tinme, |ocation, number of geese, and
behavior of each goose or group of geese were recorded. |ndicated
territorial pairs were determned by noting singles, pairs, nests
and flocks separateU& using methods simlar to Hanson and
Eber hardt (1971) and Allen et al. (1978). Pairs of geese were
counted as indicated territorial pairs if they were at |east 10 m
fromany other geese when observed. Lone single geese were
assumed to be mafes of nesting pairs, and theréfore” also were
counted as an indicated territorial pair. Universal Transverse
Mercator System (UTM coordinates were used to code the napped
location of each indicated pair. Selection of areas to be
searched for nests was based on these locations. The |ocation and
status of occupied nests were recorded for each nest observed
during the pair surveys, and females on nests were counted as
te{L!togég pairs if no lone single (presumed male) goose was Seen
within m
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Nest Searches

Nest search efforts for the 1985 breedin% season were nuch
more intensive than dur|n? the first year of the study (Casey et
al. 1985). The 1985 effort included: an inventory of all elevated
nests in the study area;, ground searches of the remaining delta
area in Flathead WPA, dredged islands in the western portion of
the WPA, islandsin Somers Bay at the north end of the |ake, and
sel ected river islands; and ground and boat searches for marsh
nests in selected off-river wetlands and sloughs.

- Results of our 1984 studies indicated that elevated nest
sites are particularly inportanttothe northern segnentofthe
Fl athead Val'l ey goose popul'ation. Nest search efforts were
initiated during late February 1985, when we began an inventory of
all elevated nest sites within the study area which mght be
suitable to geese. These included vacant ospre%, bal d eagle, red-
tai | ed hawk (Buteo jamaicensis) and great bl ue heron (Ardea
herodias) nests, as well as artificial nest structures. The
| ocation of each nest was nmapped, and each was given a code
nunber. This inventory was continually updated throughout the
breedi ng season as nmore nest sites were found. The status of each
nest (species in occupancy, nunber and behavior of birds on or
near the nest, nest condition) was al so updated throughout the
breeding season, basedprinarilyuponthe results of the aerial
pair surveys. One helicopter flight was conducted 25 April to
docunent occupancy and clutch size. This flight was al so usefu
for locating goose nests in the broken, holl'ow tops of natura
snags Wwhich were easily mssed during airplane and ground
surveys.

Throughout and inmmediately after the nesting season 515 Apri
- 12.Junegh Pround searches for nests were conducted on the
remaining isfands in the Flathead Lake WPA at the nouth of the
Flathead River, dredged islands in the western portion of the WPA
| ake islands in Somers Ray, and on selected islands in the
Flathead Ri ver. Previous studies have shown that nost ground
nestlnq3|n the Flathead Valley occurs on islands (Ceis 1956, Bal
1983, Gegory et al. 1984, Casey et al. 1985). Islands to be
searched were” selected based on the following criteria:

a. The presence of potential breeding pairs, as indicated by pair
survey data:

b. Knownnesting inpreviousyears, in the case of the Flathead
WPA (Ball 1983, Casey et al. 1985),

c. The presence of particular representative habitats and island
Si zes.

Criterion (Q was used in order to gather data representative

of a variety of island types within the study area, because a
conplete census of all river islands was not feasible during the
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1985 breeding season. Nest search efforts were concentrated on
smal [ er islands dom nated by herbaceous or shrubby habitat, though
sone |arger wooded islands were also searched.

~ Mre than 93 islands or portions of islands in the Flathead
River were searched for nests. These were primrily north of
Kalispel |l and in the heavily braided river section immediately
sout heast of Kalispell (Flﬁ. 1). Larger islands were searched
u3|n? vol unteer help fromthe University of Mntana; teans of 3-7
peopl e spaced approximately 10 mapart conpletely searched each
I sland, except on the largest islands, where only the outernost
50 mwas searched. Research has shown that the najorlt{ of island
nests are within 20 mof the shoreline (Mckey et al. 1985 Casez
et al. 1985). Snmallerislandscould be searched conpl et ef?/ by
or 2 observers. Nests were usually found by spotting the fenale
on the nest or by observing bhits of down on vegetation near the
nest.

The 2 small remant islands in the delta portion of the
Fl at head WPA were searched conpletely for nests on 3 May.  Prior
to that date, at least 2 ?eese had been observed,apparently
nesting in stunps on the nudflats surrounding these islands, so
the entire nudflat area west of the river nouth was searched for
stunp nests on 3 My as well. Stunps in the nudflats on the east
side of the river nouth were searched 7 May. These nudflats have
not been searched for stunp nests by previous investigators (J.
Hal |, Montana Cooperative Wldl. Research Unit, pers. comun.).

On 7 June, 71 "islands" in the cattail marsh along the north
shore in the central portion of the WPA were searched for nests.
These sites varied from small natural hummocks to larger islands
dredged by the USFWS in 1978 (USFWS 1981).

The location, nunber of eggs, stage of egg devel opment (or
nest fate), nest materials, general cover type and adj acent
habitats, and distance to watef were recorded for each nest, W
attenpted to visit all nests at least twce, before and after
hat ching, though many nests were not until after hatching. In
order to mnimze nest disturbance, decrease heat |oss by the
eggs, and prevent predation, a mnimm amount of time was spent at
each nest, and the eggs were covered with down upon |eaving. Egg
sta%e was determned by floating, using nethods simlar to
Viest er kov (1950) as adapted by Gregory et al. (1984). Nest fate
was determned from eggshell fragments (Rearden 1951). Nest
success was calculated aSthe percent” of total nests of known fate
in which at |east one egg hatched (G&s 1956).

Dates of initiation of egg-laying, initiation of incubation
and hatching were estimated using egg Stage data or known hatchin
dates, These calcul ations were based on the assunptions of a 2
day incubation period, yreceded by a 7-d%h]egg-Lay|ng peri od
é nson and Eberhardt 1971, Bellrose 1976). Wen using e?g sta?e

ata, we assuned six days for stage 1, then four nore egual "|ength
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(5-day) stages, one day pipping, one day hatching, and one day
brooding in the nest. Because of the assumptions inherent in the
back-dating method, and imprecision of the egg-floating technique
(Westerkov 1950) for determining egg stage, we typically
determined a 2- to 10-day period during which a nest was initiated
or hatched, rather than identifying such dates as "on or before" a
give date. PFor graphic representation of nest chronology
throughout the study area, bar charts were developed by combining
these estimated periods for each nest. Each bar therefore
corresponded to the number of nests which may have been initiated
on a given date. These graphs were therefore essentially
probability distributions for initiation and hatching dates within
the study area.

Data from the nest searches were used to develop a minimum
known total of active nests. An assessment of the accuracy of
this total was based on a comparison of nest count data and with
the indicated pairs data, using pair/nest ratios calculated by
other local and regional studies (Hanson and Eberhardt 1971, Ball
1981, Gregory et al. 1984), and by comparing brood count data to
hatching success data,

Nest Site Habitat Measurements

Nest site characteristics were described using a variety of
measurements of the physical environment and vegetation in the
immediate vicinity of the nests, using methods similar to those
used by Gregory et al (1984). These data were collected to de-
scribe nest locations both in terms of their relation to water
level and to typical habitats used by nesting geese.

Descriptions of the physical environment at each nest site
included the type of nest (ground, tree, structure), lateral and
vertical distance to existing water level and to the seasonal high
water mark, and evidence of disturbance or interspecific inter-
actions. Of particular interest in the latter category was docu-
mentation of competition for, displacement, or alternate occupancy
of osprey, bald eagle, or great blue heron nests by tree-nesting
goose pairs. Seasonal high water mark was determined through
evidence of scouring, wetted soils, or debris deposition.

Vegetation measurements in the immediate vicinity of nest
sites included listing of dominant plant species present in the
canopy, subcanopy, and understory; identification of cover and
land types; and (at ground nests) determination of canopy
coverage, woody stem density, and overhead cover. At tree nest
sites, the condition, height and diameter at breast hieght (dbh)
of the tree and height of the nest were also recorded. Heights
were determined with a clinometer.

At stump nests in the delta, we measured the height and

circumference of the stump, height, maximum and minimum depth and
width of the bowl portion of the stump which contained the nest,
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hei ght of nest above existing water level, and the aspect and
relative amount of deponposgtlon of the top of the stump. Aspect

was defined as the orientation of the |owest point in the rim of

the depression containing the nest. The el evations of the nests
were cal cul ated using gauge height data and nest height data from
each day these nests were measured. This allowed us to calcul ate
the heightofthe nests above (or below) full pool, and the date
of nest inundation for those stunp nests below the full pool

elevation. These parameters will also be measured for each of a
random y-sel ected set of stumps which were not used for nestln? in
1985. Conpari sons ~useful for describingtheanount of
remaining nesting habitat in the delta area, and may have
inplications for mtigation strategies.

All tree and stunpnests were permanently marked for future
reference.  Markers consisted of Iar?e metal washers embossed with
nest code nunbers nailed to the stunps at approxinately chest
he|?ht. Three of the stunps so marked were used as reference
phP % points to docunent erosion of the remaining vegetated
I sl ands.

. Canopy cover at ground nests was estimated u3|nP.the line
intercept nmethod (Cantield 19411, extending a 10-mline north-
south with the nest at the md-point. Percent cover by class
(gramnoid, forb, shrub,tree bare ground, litter, and |og) was
calculated by recording coverage to the nearest 0.1 m  MSS was
grouped.v¥th litter, and water was grouped with bare ground where
appropriate.

Overhead cover was estimated using a densiometer (Lemmon 1956)
held at a height of 0.5 mover the nest and at each of the four
cardinal directions 5 mfromthe nest (plot center). Wody stem
density was nmeasured at each ground nest site and 5 mfromthe
nest (plot center) in each of the four cardinaldirections. All
woody. Sstems at a height of 1 dm were counted withinal circle
described by a plastic hoop. Simlar habitat parameters at goose
nest sites were investigated in greater detail by the CSKT stud
(Gegory et al. 1984). ta collected by during this study wl
allow conparisons between the two study areas.

At each nest site, the cover type and | andformwere recorded,
as was the distance to the nearest other cover type(s) and
| andf or n{'s) Cover type andlandformclassifications were simlar
to those used by Gegory et al. (1984), and based on those of
Pfister et al. (197/), Cowardin et al. (197?, Mueggl er and
St ewar t (198%, and Pfister and Batchel or (1984). Lists of the
?Fyer type and | andformclasses are provided in Appendices Il and

BROOD STUDIES
Production, distribution, and survival of broods were
docunented through a conbination of aerial, boat, and ground
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surveys.  Surveys of the entire study area were conducted weekly
(when p033|ble¥ during the brood-rearing period (My-July). For
each brood observation, the tine, location, nunber of adults

nunber of young, age cl ass of the young (Yocomand Harris 1965%,
andhabi tatwere “recorded. Aerial surveys were selected as the
most efficient way to survey the entire study area for broods.
Aerial brood surveys were conducted on the fol lowing days: 7, 14,
22 and 29 May: 6, 18, 27 June; and 3 July. Al flights were
conduct ed during the hours 0835-1230, except for the f||?ht on 27
June which was a reconnaissance flight for a trapping effort, and
was conduct edbefore 0700. Data from these aerial Surveys were
conbined with data from periodic ground surveys throughout the
brood rearing period to derive an estimte of production for the
study area. In an attenpt to docunent survivorship of broods, we
anal'yzed 316 observations of individual broods, by age class
éYocum and Harris 19651, and by date, to see if mean brood size
ecreased through time. Individual broods were defined as any
number of goslings attended by 2 or fewer adults.

The locations of inportant brood-rearing areas were determ ned
through a conbination of radiotracking of collared adults with
broods, the periodic brood surveys (ndpped brood observations),
and use of three 6-m observation towers which wereconstructed
within the WA, The locations of these towers were selected
based on prelimnary results of the brood surveys, discussions
wi th USFWS personnel’, and the distribution of habi'tats within the
WPA. The towers were located in areas which allowed for relative-
ly conplete visual coverage of the WA and adjacent habitats.

Brood Activity Budget Surveys

In order to docunent behavior, habitat usage and habit at
selection by broods of various age classes, we utilized activity
budget surveys (Altmann 1974) as nodified by Matthews et al.
(1985). These surveys were conducted from1 My through m d- Jul
primarily fromthe 3 observation towers at the WPA (Ne151]J,
al t hough we also.survehgd broods at other upriver brood-rearing
areas when possible (N=26). Typically, these latter activity
budPet surveys were performed on broods wth radio-collared
adul'ts, because the% were easy to locate and maintain as the
"focal" brood for the 30-mnute survey period. In cases where
nore than one brood was visible, focal broods were selected by
setting the 50/80x scope at a conpass bearing taken froma randoim
numbers  table, and scanning in a clockwise direction until a brood
came into the field of view

If several broods were together in a gang brood, one brood
was selected for sanmpling. The activities and |ocations of one
brood were monitored throughout the entire sanpling period when
possi bl e. However, if the brood |eft the area or became m xed
with other broods, we selected another brood for sanpling.
Frequently, two or nore consecutive surveys were conducted using
the same focal brood.
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OQver 90:fercent,of the surveys were conducted during the
hours 0500-1030, particularly those at the WPA. Broods were nost
easily observed in early morning because they were active and
undi s u%bed, and optical distortion due to heat waves was
mi ni m zed.

. During each survey, one observation was made each mnute
within a 30-mnute sanpling period. For each observation, the
activity, habitat type, and landform of one systematically
sel ected goslln? and ‘one adult within the brood was recorded on
coded data sheets. Cbs||n? age classes were recorded using the
pl umage characteristics nmethod of Yocomand Harris (1965).

Use of habitat types were determned by calculating the
ercent of observations in each habitat type (cover fype,
andform for goslings and associated adults.” General activity

categories analyzed for adults and goslings were feeding, resting,
| oconotion, confort movenents, social iInteractions, brooding,
alert, and disturbed. The percent of total observations in each
activity type, were also calculated for both goslings and
associated adults.

Brood-rearing Area Habitat Measurements

Brood-rearing areas which received consistent use, or those
areas occupied by large nunbers of broods were identified as key
broog-rearing areas. Specific plant comunities known to be used
by broods Wwere described within these key areas. I|f several
distinct comunities were present, each was sanpled. Physica
paraneters including slope, aspect, landform and vertical/latera
distance to the high water mark and the existing water |evel were
described. Vegetation characteristics were described using
several nethods (Gegory et al. 1984). Herbaceous cover was
determned by recording percent coverage (Daubenmire 1959) gor
each species or species group found in 10 circular frames (1 m#),
located in pairs at 5-mintervals along a 25-mtransect. Tree and
shrub cover was determned by recording species coverage in 10-m
diameter circular plot placed at eachend of the 25-mtransect.
CNerstorY cover was determned using a densioneter (Lemmon 1956)
read at the center of the 2 circular (10-m dianeter) plots. Cover
type(s) (Appendix Il) were recorded at each site.

HABITAT MAPPING

“Three separate habitat mapping efforts were undertaken or
continued during the 1985 phase of our study. Habitats lost to
i nundation and erosion along the north shore of the lake were
ng&Ped on black and white aerial photos (1937 series, scale
1:22,000) acquired fromthe University of Mntana Bloloqlca
Station at Yellow Bay. A habitat |oss estimte was then devel oped
bx overlaying thi's habitat map with a map of the current
shoreline, "which was devel oped through a separate mapping effort
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w th aerial ma 0s taken 1 June 1985, when the |ake was nearly at
full pool (2891.3 ft.). This latter set of photos is also being
usedi nconjunction wth an earlier (9 May19851 set in order to
docunent intraseasonal changes in habitat availability during the
peak of the brood-rearing period at the WPA. That analysis wll
continue throughout the remainder of our study, for inclusion in
our final report in 1987.

In order to describe brood and nesting habitat available to
Canada ge_esethroughoutthe study area, a draft habitat map was
prepared in 1984. R parian habitats were nafdped on infrared
aerial photographs (1978 series; scale 1:2,400) and bl ackand
white aerial photographs (1979 series; scal e approx. 1:16,000) for
the main stemFl athead R ver and the WPA.

The limts of the riparian zone were defined by either a
change in vegetation, a distinct increase in elevation, or the
presence of a road. Allhabi tatrrCasp I ng was based on cover types
simlar to those defined by the study (Gegory et al. 1984)
and incorporated habitat "and wetland type classifications of
Pfister etal. (1977), Pfister and Batchel or (1984), Cowardin et
al . (1979), and Mieggl er and Stewart (19802. Cover types were
defined based on major differences in vegetation structure and
speci es conposi tion” (Appendi X IIJ. Becausé of .chan([zes in island
mor phol ogy in the heavily braided area near Kalispell (Fig. 11, it
was necessary to augment the infraredphotographs with current
?er;gl rge(‘,kondnm ssance and oblique photos. All habitat nmapping was
i el d- checked.

NON-BREEDING SEASON STUDIES

Population Surveys

- Periodic aerial, boat, and or ground surveys of the number and
distribution of geese in the study area were conducted throughout
the post-Dbreeding season, autumm, and early w nter. hese
included aerial surveXs conducted on 9, 16 and 24 July; 17, 13, 20
and 29 August: 4, 13, 18 and 27 Septenber; 4, 10, 18 and 24
(ctober; and 1, 6 Novenber. Qpportunistic observations of geese
during habitat field work during these nonths were also
recorded.  These surveys yielded data descriptive of the seasonal
trends in goose nunbeis prior to and during the hunting season,
seasonal inportance of habitats within the study area, and the
dispersal of local breeders. The nunber, location, and activity
of all geese observed during these surveys were recorded; when
possi glg the nunber of adults and juvenile ‘hirds in each flock was
recor ded.

Trapping/Banding/Radiotelemetry
Radi o- mar ki n& of adult geese was an integral part of our 1985
r

field studies. objectives were to gather data throughout the
nesting and brood-rearing period in order to describe novenents
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between nests and brood-rearing areas, and to describe the habitat
use and dispersal of broods. W also hoped to docunentbothl oca
and regional novement patterns during the non-breeding season.

Two separate trapping efforts were made in 1985. The first
occurred during late wnter in order to radio-equip adult geese
|g_r|or to the nesting period. A site was selected on the main stem
lathead R ver west of Egan Sl ough, where geese had been
consistently observed dur|n<r:1 aerial _surveys. The trap site was
pre-baited with whole wheat from 15 February through 25 February.
A single rocket-net was used to capture geese during 11 trap-days
between 26 February andl2 March. Fifteen geese were equi pped
with radio-collars and 7 additional birds were banded.

The second trappi nfg effort occurred in conjunction with the
annual goose banding effort conducted by the USFWS, and consisted
of drive-trapping along the north shore of Flathead Lake (\WPA)
during the flightTess period. On 27 June, 49 geese were captured
(14 adults and 35 goslings). Radio-collars were fitted on 7
adults and all geese were banded.

Throughout the course of the field studies, attenpts were nade
to locate these 22 radio-marked geese, one we collared in 1984
(Casey et al. 1985?, and additional birds equipped wth radio-
col lars by CSKT biologists. Radiolocation attenpts included use
of hand held antenna during boat and ground surveys for nests and
broods, and use of 2 wing-mounted antennas during all aerial
surveys. Both | ow | evel F<100 m and hi gher flights (ca. 300-
1000 9 were conducted. Visual confirmation of the location of
matrkeOI birds was attenpted for each radiolocation, and each was
mapped.

OTHER WIIDLIFE SPECIES

No formal surveys for other species were conducted; however,
data descriptive of other wildlife species and their habitats in
the study area were collected within the framework of the goose
studies.  Signs of furbearer presence and habitat use were
recorded in field notes taken during ground surveys of pairs,

nests, .and broods of geese. These records were supelied to NDFWP
bi ol ogi sts conducting furbearer studies along the Fathead River

under funding fromthe MPC.  The el evated nest inventory included
col lection of data describing the location, occupancy, and nest
chronol ogy of ospreys, bald eagles, and great blue herons within
the study area. These data were useful for identifying potential
interspecific conflicts which influence goose productivity and
al l owed close coordination with the field work being conducted
under an ongoing MPC-funded bal d ea?I elosprey study. — Incidental
observations of wide variety of other wildlife species,
particularly waterfow and shorebirds, were recorded in field
notes throughout the course of the studies.
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RESULTS AND DISCUSSION

NESTING STUDIES
Pair Surveys

~ An average of 151 indicated pairs were counted durin% the
aerial pair surveys (Table 1). The highest S|ngle count total was
171, on 30 April. = Only those counts conducted between 28 March
and 7 May were considered in the analysis (Table Q. Thi s
corresponded with the nesting period for ?eese in our study area.
The mean total count for 3 earlier f||gh s in March was only 86
ifthated pairs; 122 were recorded during one later flight,

Y.

~ Pair count totals were highest at Flathead WPA and al ong-the
river stretch fromKalispell downstreamto the |ake; as in 1984
(Casey et al. 1985), 81 percent of the nmean total pairs were
recorded in these two areas. The mean pair count total of 151 was
hi gher than our 1984 average (106), and hi gher than the nmean
nunber of indicated palrstlag recorded during annual pair
surveys conducted by the USFWS during the period 1975-1985
(LBFV\%, unpubl . data).

Boat pair survey totals were consistentl¥ | ower than those
recorded during aerial surveys (Table 2. his is primrily
because only the main river channel was sanpled. The mean paif
count (54) for the [ower river reach did not include such areas as
Egan Sl ough, Church Slough, Fennon Sl ough, and other off-river
wet | ands which contributedtothe higher ‘average for this reach
(82) recorded during aerial surveys (Table 8. Totals for the
upper reach, where there are no significant off-river wetlands,
were the same (7 indicated pairs) using each of the two survey
met hods. Boat survey results were most useful for identifying
potential nesting areas and for gathering status information for
elevated nests

~Previous studies of Canada geese have shown that the number
of indicated pairs usually correspond to the nunber of active
nests at a ratio of apPrOX|nater 1.2 ‘indicated pairs/nest (Hanson
and Eberhardt 1971, Ball et al. 1981). The CSKT studies of the
Flathead Valley goose population (Gegory et al. 1984, Mickey et
al . 1985) have noted ratios of 1.2-1.4 pairs/nest along the |ower
FlatheadRi ver. Using a ratios of1.2 pairs/nest, our 1985 pair
count totals indicate that 95-143 nests shoul d have heen present
in the study area; the mean count value of 151 pairs yields an
estimte of 126 nests. Subseguent nests searches throughout nost
of the area, however reveal ed fewer nests than predicted by the
pair count data, and yeilded a ratio of 1.4 pairs/nest.

25



9C

Table 1. Canada goose pair count data, aerial surveys, northern Flathead Valley, 1985,

Flathead Lake Flathead River
Date wead/ Ralispell-1ake? Col.Falls-Kalispell Valley PotholesS’ Mcienneger Slough TOTALS
P s P s Ip P s Ip P s IP P 5 IP P s Ip
28 Mar, 16 8 24 72 10 82 2 0 2 27 4 31 0 1 1 117 23 140
2 Apr. 27 4 31 39 21 60 6 1 7 6 0 6 9 1 10 87 27 114
9 Apr, 25 18 43 46 39 85 4 4 8 5 4 9 9 3 12 83 68 157
16 Apr. 19 15 34 42 36 78 8§ 3 11 11 5 16 6 11 17 8 70 156
24 RApr. 35 17 52 51 39 90 3 3 6 3 0 3 S 7 12 97 66 163
30 Apr, 15 23 38 59 46 105 4 7 11 5 3 8 4 5 9 87 84 171
7 May 35 27 62 40 31 7 2 4 6 3 2 5 5 3 8 85 67 152
X 25 16 a1 50 32 8 1 377 9 3 12 5 4 9 93 58 151
S.D. 8 8 13 12 12 14 2 2 3 9 2 10 3 4 5 12 23 19

'Q

Flathead Lake Waterfowl Production Area: zlso includes all of Flathead Lake north of Deep Bay on the west and Woods Bay
on the east.

Also includes the following off-river or adjacent sloughs: Church, Fgan, Fennon, Half Moon

Includes Weaver Slough, Ashley Creek, ponds between Kalispell and Flathead Lake, and ponds S.E. of Colurbia Falls.

Indicated pairs (IP) are defined as the total of pairs (P} and singles (38) observed during a given survey,
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Table 2. Canada goose pair counts during bhoat surveys on the main stemF athead River
above Flathead Lake, 1985.
Flathead Lake Flathead Ri ver TOTALS
Dat e .
wead/ Kal i spel | -Lake  Col. Falls - Kal.

P s 1 P s IBP P S IP P S IP
25 March 0 0 0 46 7 53 4 0 4 50 7 57
1 April 30 3 52 15 67 8 3 11 63 18 81
8 April 0 1 1 27 19 46 2 2 4 29 22 51
11 Apri | 0 0 0 28 23 51 4 3 32 26 58
5 April 0 3 3 18 35 53 5 3 8 23 41 64
¥ 1 1 2 3 20 58 5 2 7 40 23 63
S.D. 1 14 10 8 2 1 3 17 12 12

& |ncludes only the remmant delta area at the nouth of the river.
I Indicated pairs (IP are defined as the total of pairs (P) and singles (S observed
during a given survey.



Nest Searches

. One hundred ei (l';ht active nests were located in the study area
1n1985 (Appendix Tv). Fifty-seven (53% werelocatedin trees,
on stunps In the remant delta in the WPA' and/or on sone type of
man-made structure (Table 3). Fifty-four percent of the nests
found in 1984 were also in elevated sites (Casey et al. 1985).
Mbst nests (85% were found from Kalispelldowistream to (and
including) the north shore of the [ake.

Thirty nests were found within the Flathead WPA (Table 3).
Seven of ‘these were on the delta islands searched in previous
years by Ball, who found 8 nests there in 1981 and 11 in 1982
(Ball 1983). An average of 13 nests gran e 10-18) was found on
these islands during studies conducted 1953-1960 (CGeis 1956,
(raighead and Stockstad 1961). Decreased nesting effort on these
I sl ands |58probably due to'erosion [osses; 3 of the nest sites
used in 1984 were lost to erosion subse uent\k’g (Casey et al.
1985). The remaining 22 nests located in the WA were found in
areas not searched by previous researchers. Mst significant
anong t hese were 15 nests found on stunps inthe nudflats which
surround the remant vegetated islands in the delta. Al15 of
these nests were in naturally weathered broken tops of stunps,
whi ch had no additional nesting materials added by osEreYs. Ive
ground nests were found on islands in the cattail marsh along the
central northern shore of the |ake, one on a remant dike section
near the mouth of the river which is an island at high water, and
one on an artificial nesting structure erected for oSpreys.

The nest total of 35 for the WPA and Sonmers Bay area
(Table 3) yields a pairs/nest ratio of 1.2 when conparedto the
mean nunber of indicated pairs'counted (418 for the same area
(Table 1).  Miuch lower ratios of 0.5 to 0.7 pairs/nest were
reported for islands further south on the 1akein 1984 (Mackey et
al. 1985). In 1984, we recorded a nuch higher ratio (2.6
pairs/nest) for the WA (Case¥ et al. 19851, but we did not search
the nudfl'at stunps for nests; assumng that15 such nests were
present would have yielded a pairs/nest ratio of 1.3.

Hat chi n% success for WPA nests was 64% above the average
(55% for the entire study area (Table 3?. Nest successrates
varied from 82% for the stunp nests to only 20% for the marsh
nests in the WA

~Nest totals for the river portion of the study area were
heavily skewed toward the downstream portion, primarily due to the
hi gh nunber of snag nests in that river stretch (Table 3I).
Pair/nest ratios for the 2 river reaches were also noticeably
different. The 62 nests found along the |ower reach yielded a
ratio of 1.3 pairs/nest, whereas 9 nests (0.8 pairs/nest) were
found in the upper reach. The ﬁ[edom nance of tree nests on the
| ower river reach also led to higher nest successin that reach
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Table 3. Sunmary of Canada goose nest type and fate, by location, northern Flathead Valley, 1985.

Nest Type Hat ched Fail ed Due To: unknown %Nest Success
Location
G ound Tree Structure Stump Pr edat i on Fl ooded Abandongent Wind (Known Fate)
Fl at head Lake WPA
delta Islands 7 4 1 2 80
Dredged Islands 5 1 4 20
Midflats (Delta) 15 9 2 4 82
Q her 1 1 1 1 2 0
SUBTOTAL 3 - T 13 a - N N "8 64
Flathead Lake
Soner s Bay 3 2 4 1 80
Flathead River y
2-Flthd. Lake? 27 34 1 20 13 1 2 26 56
Col. Falls-Hwy 2 8 1 3 5 1 33
SUBTOTAL 3 B 1 23 18 2 B 2 % 51
MWenneger Sl ough
weaver Sl ough 2 2 0
TOTALS 51 36 6 15 41 27 2 2 2 34 55
al Includes Fennon, Egan, Church and Half Mbon Sl oughs, Hodgeson Lake



(56% as conpared to the reach above Kalispell 1(33°/<). Tree nests
had the highest hatching success rate (87% of all nest types
throughout the study area (Table 4).

A variety of elevated nest sites were used throughout the
study area. (Appendix lv). Twenty-one of the 37 tree nests were
nests built by _ospregs in previous years. The one bald eagle nest
used by geese in 1984 (Casey et al. 1985) was used again this
year. ‘Two pairs occupi ednests builtbygreatbl ueherons. One
pair nested at a site reported as an active %ol den eagl e (Aquila
chrysaetos) nest in 1978 (USFWs, unpubl. data). The remai ni ng
tree nests were in the broken tops of natural snags. "Structure"
nests included 2 on docks in Somers Baly, 1 osprey nest box on a
power pole, and 2 on man-nade nesting platforns at Weaver Sl ough,
In addition to the WPA structure previously mentioned.

In additiontothe known activenests, we recorded geese on
an additional 24 elevated sites during our elevated nest | nventoré/
efforts.  These included 5 nests from which lg];eese were displace
by ospreys hefore we were able to verify if the nests were active;
and 19 other sites on which geese were seen only once or twce
either early or late in the nesting period which were otherw se
vacant. W assumed these latter observations represented either
non-breeding, “exploring" sub-adults or failed nesters. A
detailed analysis of the dynamcs of tree nesting species in the
study area, primrily ospreys and geese, will be included in our
final report in 1987

~ Hatchi nP success for all known-fate nests was 55% (Tabl e 3).
This was well below the 1984 figures for our st ud% area (76% and
the Flathead Lake (72% and | ower Flathead River (74% Sg)ortl ons of
the CSKT study area (Mackey et al. 1985). The 1980-1984 average
hat chi ng success for Flathead Lake nests was 76% (Bal | 1983,
Mackeh/ et al ._1985?]. These values are simlar to those reported
for the species t rougshout its range (Bellrose 1976). Low nesting
success for 1985 (40-53% was also reported for the CSKT study
area (Matthews et al. 1986).

In our study area, nesting success was |owest (14% for
"ground" nests in marsh habitats (Table 4). due to predation, and
we found no nests at M\Wenneger Sl ough, where an average of 9
indicated pairs had been recorded (Table 1). Muskrat (Ondatra
zibethjcus) activity may have destroyed all signs of nesting by
early June when we Searched the nuskrat |odges which offered the
best nesting sites.

Hi (T;h predation rates of island ground nests was cited as the
cause of |ow nesti ngi success el sewhere in the Flathead Vall e?/ in
1985 (Matthews et al. 1986). Fifty percent of the known-fate
i sland ground nests in our study area failed (Table 4); two of
these f1ooded and the others ‘were predated. Craighead and
Stockstad (1961% determned the mjor causes of nesting failure
for geese In the Flathead Valley were predation and desertion;
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Table 4.  Summary of Canada goose nest fate by nest type, northern Flathead Valley, 1985.

Nest Type o pxstation Floot Aondamnent wing | (Kaow Fae)
G ound (N=51)
Marsh (n=18) 2 12 4 14
I'sland (n=33) 15 13 2 3 50
SUBTOTAL i 25 2 7 39
El evated (N57)
St unp (n=15) 9 2 4 82
Structure (n=6) 2 2 2 50
Tree (n=36) 13 2 21 87
Subt ot al 24 2 2 2 27 80
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Geis (1956) attributed nost predation [osses (90% to ravens
(Corvus corax) or crows (Corvus brachyrhynchos).A Wi de variety

of mammal s have been recordedas known or probable predators of

goose nests in the Flathead Vall ey, including mnk (Mustela
vison), badger (Taxidea taxus), striped skunk (Mephitis mephitis),
coyot e (Canis latrans), dog (Canis domesticus) and raccoon
(Procvon Ydtoe) (Geisdl 956, Mackeyetmad . E085n. t e d 4
failures due to hird predation and 2 due to mammal predation, but

were unable to determne the predator type at the other nests
which failed due to predation. W& observed S|%n of coyote, dog,

raccoon, and skunk on nesting islands, and both crows and ravens
were conmon throughout the study area.

Elevated nests differed from ground nests not only in percent
success (Table 4), but in clutch size and chronology as well. Mean
clutch size for 18 ground nests was 5.83 +1.51, and clutch size
for 26 elevated nests was 5.31kl.54. This difference, however,
was not found to be significant (p=0.27) using a grouped t-test
(Snedecor and Cochran 1967).

Nest Chronol ogy

The ﬁeak of nest initiation in the study area during 1985
spanned the period from25 March through 15 April. Elevated nests
were the earliest nests started, wth the WPA stunp nests
a%parently being initiated later than the other elevated sites
é 1g. 8. "This delay at the nudflat stunps nar be due to the late

ate (4 April) that ice-out occurred at the |lake in 1985.
Simlarly, hatching dates were |ater (10-20 My, pegh% at the
nudf | at "stunps than at other el evated nest sites, ere the
majority of the hatch had occurred by 10 May (Fig. 9).

The peak of ground nest initiation occurred during the first
2 weeks of April (Fig. 10). This is simlar to the usual peak
reported b{ greV|ous regional studies (Geis 1956, Craighead and
Stockstad 1904, Mackey et al. 1985), and to the peak date of 11
Aﬂr|| which we reported for 1984 (Casey et al. 1985%. The peak of
the hatch for groundnests in our area in 1985 was 8-18 My (Fig.
11), slightly later than in 1984 (Casey et al.. 1985). Nesting may
have been delayed by the fact that snow cover on nost river
ASLﬁndS did not nelt” conpletely until very late March or early
pril.

& conpared water level data taken from the main stem at

Col unbia Falls and fromthe South Fork bel ow Hun?%y Hor se Dam
{LEEB, unpubl, data), to nest chronology data (Fig.TGIl). Unlike
984, when 5 pronounced peak flow days attributable to releases

from Hungry Horse Dam occurred during the nest initiation period
(Casey et al. 19851, 1985 was characterized by 2 |onger periods of
high Tl ows which occurred during the nesting period. The first
such peak flow period occurred 10-27 April, during and i nmediately
after the peak of nest initiation (Fig. 10%. Flows at Col unbia
Fall's increased froma daily mninum of “4,326 cfs on 10 April to a
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dai |y maximum of 17,560 cfs on 17 April, causing water |evel
changes of 4.4 ft (1.3 m at the Colunbia Falls gauge. One release
fromHungry Horse Dam caused a peak flow in the South Fork of 639
cfs, 17 April. South Fork flows were stable at a base |oad of
about 184 cfs during the remainder of this period, so these main
stem fluctuations were attributable to natural runoff. It is
likely that sone island nests were lost to flooding during this
ear|y peak flow period, particularly along the uPper river reach
(aboveKalispell) and were therefore not [ocated during
subsequent nest searches.

~ The second |arge peak in river flows occurred between 27
ril and 4 May (Fig 11), with flows peaking at 31,350 cfs on 4
ay, the day which we conducted our most thorough search for upper
river island nests. Water levels rose6.4 ft (1.9 n durlnﬁ this
period, peaking 7.5 ft (2.3 n above the mninmum gauge hei ght
during the peak of nest initiation. Releases from Hungry Horse
during May period were mnimal SH g. 11). This early high flow,
attributable to abnornallg|h|gh enperatures during the previous

week (NOAA 1985), undoubtedly caused fl oodi ng of sone ground nests
which went unrecorded. The two nest failurés which we attributed

to flooding occurred 4 My and 25 May (at 39,900 cfs). The latter
may have been a renest; it was near a predated nest site which
also flooded in late May (after the nest had failed due to
predation). Two other nest sites, one successful and one which
failed due to predation, were flooded during high flowslate in
the month (25 Nh%i. Rel eases from Hungry Horse Damcontributed to
high flows 24 and 25 May (Fig. 111, though the South Fork amounted
to approxi mtely 10-15%of the main stemdischarge of those dates.

Because of their delayed initiation (Fig. 8), stunp nests in
the delta also had the potential for flooding when |ake |evels
rose (F|P. 7). By conparing our calculations of "the nest elevation
ésee fol'l owi ng section) to |ake Ievel date éﬁppendlx 1), we

etermned 10 of these nest sites were inundated as water |evels
rose: 6 during thelﬁerlod 23-29 May, 2 during |-2 June, and 2
during 22-24 June. | but one nest "had hatched or been predated
Br|or to inundation. One nest still occupied 23 May was flooded
y 29 My; its fate was unknown.

Nest Site Habitat Measurenents

Physical habitat and vegetation neasurenents were conpl eted
on as many of the 108 nest sites as possible. Al ground nests
(n=5) were sanpled, and, datawere collected for 23 of 27 tree
nests. Analysis of habitat measurements were conpiled separately
for the major nest types (ground, stunp, tree).

G ol nd Nests

Al'l 51 ground nests were assessed for |andform and cover tyﬂe
(Tabl e 5. Mst ground nests were found on islands (73%, with the
remaining nests found in marsh (25% or riparian bench (1%
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Table 5. Distribution of Canada Eoose ground nests t%y cover type
and | andf orm northern Hathead Valley, 1985.

Cat egory Nunber of Nests Per cent
COVER TYPE:
For est
Deci duous 8 16
Coni f erous 1 2
M xed 2 4
Subt ot al 11 22
Shrub
Dense 8 16
Spar se 6 12
Subt ot al 14 27
Her baceous
Short 1 2
Medi um 7 14
Subt ot al 8 16
Mar sh 16 31
Unveget at ed 2 4
TOTAL 51 100
L ANDFORM
| sl and 37 73
Mar sh 13 25
Riparian bench 1 2
TOTAL 51 100
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| andf orms. Several cover types were al nost equal 'y represented by
the ground nest locations, including the marsh type (31%, the
shrub tf/é)es (27%, the forested types (22%, and the herbaceous
types (16%. Mst of the nests found in the shrub types were
|'ocated 1 n cottonwood(Popul us spp.); willow (salix spp.)
regeneration stands: and 8 nests were found in "true" shrub stands
of rose (Rosa sp.), snowberry (Symphoricarpus Sp.), al der
(Anus sp.) or juni per (Juniperus sp.). O the 8 nests found in
the herbaceous type, 5 nests were |ocated on the dense "weedy"
dredged islands on the WPA; the remaining 4nests were found in
dense gramnoid cover.

Stem density and overhead cover at the nest site and at sites
5 mfrom the nest were neasuredat nest sites. No difference
t-test. p=0.33) was found in stem densitvhetweenthe nest site
5.3 #12.2/m#) and add acent areas (3.4 #6.1/m?. Based on over head
cover categories used during last year's data analysis (Casey et
al . 1985), both the nest sites and adjacent sites 5 mfromthe
nest were found in open (<25% cover.

Data from 46 ground nests were conbined to determne averaﬁe
canopy cover. Litter (45% and bare ground (37% conprised the
| argest percent cover at the nest site. Itter nost often
i ncluded dry vegetation such as cattails (Typha latifolia), horse-
tails (Equisetum _spp.l), and several grass species. The bare
ground category included both open water and unvegetated
substrate.  Shrubs &210/9 and gramnoids (18% provided the largest
percentage of vegetativecover in the canopy. Forbs (9%, trees
(9%, and logs (6% conprised mnor conponents of the canopy
cover.

. Data from 45 ground nests were conbined to describe nest
sitesinrelationto the seasonal HW (Fig. 12). Eight nests
(18% were located below or at the HM Five nest sites flooded on
the "upper river section above and including the braided area
southeast of Kalispell. Eighty-five Percent of the ground nests
were found within 1 mabove or bel ow the Hwm The same percentage
(85% was reported last year (Casey etal. 19853.. Most $80% of
the ground nests were lesS than 2 m horizontal distance fromthe
HW — Thirteen nests were found at Egan Sl ough and Brosten's Pond
(Hodgeson Lake), areas not directly influenced by water |evel
fluctuations of the river or lake. The Iar?e percentage of nests
found |ess than 1 mfromthe HW indicates the potential for |oss
of nest sites due to flooding and erosion. Two nest sites on the
upper river were |ost when the SU&)J)QF'[.I ng bank was washed away
during high water flows in June. ditionally, at least 4 of the
7 ground nest sites found on the 2 delta islands near the mouth of
the river were lost due to erosion once full pool was reached.

Tree Nests
Data from 23 tree nests were conbined to describe habitat
characteristics. Included in these 23 nest sites are 8 tree nests
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measured |ast year which were also active this year, Tree nests
averaged 17.0 min height in trees or snags averaging 20.0 min
height and 0.96 min dbh. Very simlar measurenents were reported
for tree nests usedbygeeselast year, when tree nests averaged
17.8 min height in trees averagi nP 20.2 min height and 0.95 min
dbh (Casey et al. 1985). Al tree nests were found in
cottonwoods: 11 were live trees and 12 were in dead trees or
snags. Al tree nests were found in deciduous forest on riparian
benches except for one nest which was |ocated on an island in the
upper river.

The location of tree nests in relation to the HAM was
measured for the 23 nest sites. The horizontal distance fromthe
Hwvwas neasured, since tree nests closer to the banks coul d be
more susceptible to loss due to erosion. Twent -e|9ht percent of
the trees were |ess than 2 mfromthe HMW and 52% wer el esst han
5. mfrom the HW

Stunp Nests

Physical characteristics were neasured on 14 of the 15 stunp
nests found on the nudflats surrounding the small wooded island in
the delta (Table 6). These stunps are the remants of the
extensive deciduous forest that was once found on the delta
Penjnsula. When Fl athead Lake is at m nimumpool, stunps and

heir roots are exposed; during full pool only the taller 'stunps
are visible. Stunps used by nesting geese included single stunps
firmy rooted in the nudflat or wth roots exposed, and Iarﬁe
stunp conplexes with 2 or nore stunps and their root systems. The
stunp nests averaged 1.82 min height and ranged from (.63 to 2.92
min height. The average dinmensions of 6 stump nests was 0.95 m x
1.20 m not including those with extensive root systems. In one
case the stunp had weathered away and onlg the root system

remined. The average circunference for 13 stunps used for
nesting was 3.73 mand ranged from2.42 mto 5.83 mfor large
stunp conpl exes (Tabl e 6).

The actual nest scrapes were found in the interior of the
stunps, on the depression or cavity formed by weathering and
erosion. Nest scrapes were conposed of small” (ca. 1 cnm) wood
chips and/or sand. ven of 10 nest bow's had a southerly aspect;
2 had a northern exposure and 1 had a western exposure. The
average depth of the depression with the nest scrape was 38 cm for
14 nest sites (Table 6). The size of the depression with the nest
scrape averaged 32 cm x 47 cm for 14 nest sites.

The relationship of the nest bow and the |ake |evel were

conmpared forl14 stunpnests (Table 6). Ten nests werebel owt he
ful'l pool elevation (2,893 ft).
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Table 6. Characteristics of Canada goose stunp nests found on the delta, north shore
Fl at head Lake, 1985.

Nest Nest Dat e stunmp Nest Circumference Nest Bow  Cavity
# Aspect E ev. 2/ Flooded Height Height of stump%/ depth  Di mensi on&
(Et) (m) (m) (m) (cm) (cm)
Bl6  — 2893.09 -- 1.77 1.55 2.32 15.0 33 x 44
Bl7 - 2893. 49 - 2.26 1.90 2.95 21.5 35 x 45
B20  sw - 1.14 37 34.9 30 x 50
B21  SE 2583. 11 - 1.94 1.57 2.42 26.5 34 x 34
B22  ssE 2889.68 5/23-24  1.02 0.74 3.03 14.5 32 x 51
B23 MW 2890.87  5/27 1.78 0.88 5.52 54.0 40 x 92
B24 ——  5/24-25 (.63 0.30 3.68 17.8 29 x 43
B25  SSW 2893. 84 2.92 1.65 3.66 76.4 24 x 51
B26  SE 2892.73  6/22 2.00 1.57 3.67 24.5 34 x 44
B27  SSE 2891. 25 6/1 1.00 0.86 3.35 22.5 30 x 34
B28  — 2889,22- 5/23-29 T - - -
2891. 08

B29  SW 2891. 35 6/2 2.05 1.18 5.83 50.5 37 x 53
B30 — 2892.83  6/24 2.37 1.88 2.87 30.5 32 x 45
B3l  NE 2890.24 5/24-25  2.52 1.22 . 72.0 22 x 43
B32 W 2891. 02 5/28 2.04 1.05 5. 46 66.5 29 x 53
z 1.81 1.26 3.73 37.7

S.D. 0.64 0.48 1.16 21.9

2/ Full pool elevstion of Falthead rake is 2893.
b/ \easureskant taken at nest level and includes root systemin sone cases.

&/ Dinensions incl ude only that portion of the cavity with the nest scrape, cavity used to
describe concave top of stunp.
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BROOD STUDIES
Production

Results of selected aerial brood surveys are presented in
Table 7. Earlier counts yielded few brood observations, and
during |ater countsF){oung could not be adecluat el'y distinguished
from adults. The Flathead WPA received the greatest use by
broods, with the |argest numbers of goslings being recorded |ate
in the brood-rearing period (after md-June). Nunbers increased
at the WA as adults with broods noved into the area to molt. W
were able to docunent extensive brood novements through the use of
radiotel emetry, including broods which travelled to the WPA from
?estt|hng ar(te%s 24 and 37 kmupstream and from Cedar Island, 19 km
0 the south.

~The high brood count at the WPA for the season, 133, is
simlar to thel984 high count of 155 (Casey et al. 1985), and to
the number reported by Barraclough (1954) during the 1953 brood-
rearing season (160). "Annual trend counts have averaSqud 95M3/oung
(31-173()’ at the WPA during the years 1975-1985 (USFWS, MDFWP,
unpubl. data). Simlarly, the high count along the river from
Kal'ispell to the lake (591, was simlar to the |I-year nean of 63

, MDFWP; unpubl . data). USFWS trend counts for 1985 total ed
7 goslings at the WPA and 59 along the river.

Using an average brood size of 5.0, the highest total count
for the brood-rearing period (197) woul d be equivalent to 39
broods. This total is |ower than the nunber of successful nests
predicted by the nest total (108) and the 55% hatching success
rate we observed (e.g. 55%of 108 is 59 successful nests). If we
assune a brood size of 5.0, 59 successful nests would yield a
production estimate of 295 goslings on the study area.

survival .

~ The only previous survival (gosling rmrtality? estimates
whi ch have been devel oped for this portion of the Flathead Valley
Canada goose popul ation were those of Barracl ough 51954), who
estimted 23% nortality at the lake as a whole, and 8% nortality
of goslings using the north shore, for the years 1953 and 1954.

W found no decrease in brood size from age classes | through
VITI; nor did brood size decrease when each 5 day period beginnin
25 April and ending 5 July were conpared, for broods observe
throughout the study area (Table 8. Dropping broods of 10 or more
goslings from the analysis had no effect on the results, and brood
Sizes at the WPA al so showed no decline over tine (Table 8). In
al | cases, mean brood size varied from3.83 to6.25 but the nmean
of means was 4.76 for the entire brood-rearing period.
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Table 7. Aerial survey results, Canada goose broods, northern Flathead Valley,
Montana, 1985,

Total Gosling Count by Date

Location
7My 14 May 22May 29 May 6 June 18 June 27 Juned

Flathead Lake WPA 13 15+ 72+ 65 58 69 131
Flathead River

C. Falls - Kalispell 5 5 16

Kalispell-Lak 19+ 13+ 65 34 10 35 -
McWenneger Slough 5+ 0 0 6 21 9 -
Ashley Cr.-Weaver Slough 0 0 55+ 17 34 27 -

(Lower Valley)
Johnson Lake - - - - - 11 -
Mud Lake - - - - - 6 -

TOTALS 37+ 33+ 197+ 138 123 157 131

&/ Survey of WPA only

b/ Includes Egan, Fennon, Church and Half Moon Sloughs.
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Table 8. Mean brood size of Canada geese by age class (Yocom and Harris 1965) and by
date, northern Flathead Valley, Montana, 1985,

¥ Brood Size, (All Broods) X Brood Size (Broods of <10 goslings)

Category (n) Study Area  WPA Only®/ Study Area  WPA Onlyd/
Age Class I (57 5.0 5.2 5.0 5.2
II (63) 5.0 5.2 4.5 4.8
11 (60) 4.7 5.1 4.6 4.9
IV (63) 5.1 5.1 4.7 5.0
v (30) 5.0 4.9 4.8 4.7
VI (20) 5.0 5.0 5.0 5.0
VII (12) 6.3 6.3 6.3 6.3
VIII (1D 6.0 — 5.0 -

Date

4/25-4/30 3) 4.0 _— 4.0 —
5/1 -5/5 (12) 5.3 — 5.3 —
5/6 -5/10 (28) 4.6 — 4.6 —_
5/11-5/15 (32) 5.3 — 5.0 —
5/16-5/20 7 4.9 — 3.8 —
5/21-5/25 (75) 4.9 — 4.6 —
5/26-5/30 (31) 4.8 — 4.6 —
5/31-6/4 a7 5.2 — 5.0 —
6/5 —6/9 (49) 5.0 —_— 5.0 —
6/10-6/14 (25) 4.4 —_— 3.9 —
6/15-6/19 (50) 5.0 — 5.0 —
6/20-6/24 (23) 5.6 — 5.1 —
6/256/29 (38 5.8 —_ 5.6 —
6/30-7/4 (21) 5.4 —_ 5.4 -—
7/5 - %) 6.0 — 6.0 —

2/ Por broods in the WPA, mean brood size by date was not calculated.
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We witnessed 5 occasions where broods increased in size due
to social interactions with other broods. In three cases, the
brood gained one gosling (4-5, 5-6, 5-6% and in two cases the
brood 1ncreased by 2 goslings (5-7,6-8). This type of brood
mxing makes it difficult to assess survival based on mean brood
size, particularly in situations such as two we w tnessed where
the adopted gosling(s) had been the onlg ones with the adults they
left. For exanple, collared birds MY15 and MY17, who apparently
hatched a brood of 5 young, were joined by a |one gqsllnP from
another pair, effectively changing the nean brood size trom 3
(2 pairs, 6 goslings) to® (I pair with 6 goslings), since pairs
m“th no young were not considered when devel oping these nean
val ues.

Brood Activity Budgets

Conputer analysis of the brood activity budget data has not
yet been conpleted. A sub-sanple of 43 surveys totaling 1290
| ndi vi dual observations of broods at Flathead WPA were anal yzed to
identify activities, landform and cover types utilized by both
gosl!ngs and adults (Fig.13). Only surveys with less than 10 out-
of -sight records for elther goslings or” adults were summarized,
and for this analysis individual out-of-sight records were dropped
from the time budget calculations.

~Since data were collected frpn1sing|e. oslings and adults
within the same brood, tine spent in each different |andform and
cover type differed little between goslings and adults (Fig. 13).
Differences were recorded primarily when broods were in ecotones.
Broods spent nost of their time in nudflats, with the percentage
slightly higher for ?Qsllngs (37% than for adults (35%. Marsh
and intertidal (shoreline) were the next nost frequented |andforns
(Fig. 13). Intertidal was used to describe the narrow ("l-3 nj
zone immediately at the shoreline which included both wave-wetted
nudf | at and wat er shal | ow enough for geese to wade. Broods
frequently grazed and traveled directly along the shoreline.

Coslings spent twice as nuch time feeding (54% as adults
(27%, and far less tinme alert (1%versus 29%. This was expected
since adults typically stood watch while ?oslyngs fed. Mich of
the time spent by both goslings and adults in |oconotion was
probably in response to mnor disturbance; only obvious
di sturbance responses were classified as such, |eading to the |ow
total for that category (1% for both goslings and adults,
Simlarly, cover types wthout any visible vegetation were
classified as unvegetated, leading to high totals for that cover
type for both adults (47% and goslings (49%. These observations
included many situations where the geese were actively gra2|n? on
mnute shoot’s in the nudflats. The cover types we used reflect
Bhenologyh and goslings feed|n? in the same area throughout the

rood-rearing period were therefore sonetinmes coded as feeding in
unvegetated, then short herbaceous, then nedium herbaceous cover
types as the season progressed, Rising water levels also led to
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Figure 13. Activity type, cover type and landform use as
determined through time budget surveys of Canada goose
broods at Flathead Lake WPA, 1985,



changes in landformcoding fromnudflat tointertidal, to mrshin
some areas. The vast majority of brood observations collected at
Fl athead WPA were i n aréas dom nated by flowering rush (Butomus
unbel | at us), an introduced species of plant which tolerates a wde
variety of water deﬁt hs (A Schuyler, Botanist, Acadeny Natural
Sci ences, Philadel phia, pers. commn.).

As we noted in 1984 (Casey et al. 19851, broods at the WPA
sgend a greatdeal of tine in exposed habitats. Goslings spent
79%of their time in unvegetated or short herbaceous cover tfypes.
It is still unclear if this trend of using the exposed nudflats
affects survival of goslings. W witnessed several instances
where predators came close enough to broods to influence their
behavior, but wtnessed no actual predation during our brood
surveys. On several occasions, adults wth broods showed no
reaction to nearby avian predators. These included a northern
harrier (Grcu cyaneus which flewwthin 5 mof a brood, ospre?/s
perched as close as 30 mto feeding broods, and bald eagles
perched within 15 mof sw nmng broods. Reactions to avian
predators ranged from swimming out into the lake to avoid a
perched eagle, to alert adults "herding" goslings together as they
swam past an eagle, to an instance where adults actual Iy charged
one of 3 nearby American crows which had not haraSsed the
goslings. W witnessed one incidence of a red fox (%{ip_&s vul pes)
approaching a large flock of geese at the WPA, but did not see the
outcome. No other incidents with mapmalian predators were
wi tnessed, though adults showed a nmildly disturbed (alert)
reaction even to a beaver (Castor canadensis) SW mm ng past a
feeding brood.

W witnessed geese using stunps, |ogs, depressions in the
mudfl ats, and emergent (cattail, flowennﬁ rush)f stands as escape
or resting cover at the WPA. Broods in the nudflats fled either
to upland/ nudflat ecotones or onto the open water of the |ake,
depending on the direction of the perceived threat.

Brood-rearing Area Habitat Measurenents

On the main stem F athead River above the |ake, nost brood use
occurred on the associ ated oxbow sl oughs, particularly Half Mon
and Egan Sl ough. Weaver Sl ough was also_used by broods; however,
because of the lack of direct observations of specific habitat
use, this area was not sanpled. Only one area within the main
stem Flathead River was identifiedas akeybrood-rearingsite.
Broods were observed consistently on one side channel in the
braided section of the river southéast of Kalispell,

That portion of the WPA west of the mouth of the river and
along the north shore Flathead Lake received extensive use by
broods throughout the brood-rearing period. Surveys indicated
\l/)\s/{s free of dense cattails were the preferred sites within the
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Six important brood-rearing areas were sanpled in order to
describe physical and vegetative habitat characteristics. Wthin
each area, one or more sites were selected for sanpling, based on
the number of plant comunities associated with the brood rearing
area. These sites were also selected based on the specific
| ocations wherebroods were observed. A total of 10 sites were
sanpl ed (Table 9).

- Data from all10 sites wereconpiledto describe character-
istics of brood areas in general (Appendix v). The majority (80%
were in either the nmedium herbaceous or pasture cover tglé)e: mar sh
was the only other cover type represented (20%. At 50%of the
sites marsh was the closest other cover type. Mst sites were
found in the riparian bench landform (70%. The closest other
| andform was aquatic in all cases. All sites were less than 1.5 m
above the HM| and less than 20.0 m lateral distance from the HW
Seventy percent of the sites were less than 10.0 mfromthe HW

Total species conposition, frequency, and percent cover for
the 10 sites are listed in Af)ﬁendlx VI. Gamnoid (55.7% and
forb (49.7% sgemes provided the nost plant cover. These species
groups also had the highest frequency of occurrence with
g}ram noi ds occurring in 82%of the ?l ots ‘and forbs occurr|n? In
8% of the plots. Shrubs only contributed a small percentage
(4.2% to the total plant cover. Typically, thePopulus and salx
species occurred as sub-shrubs a/seedllndgs or young saplings).
Aquatic and sem-aquatic plants occurred frequently (41% and
contributed 25% of the vegetative cover.

Brai ded Section -Fl athead R ver

This brood area was |ocated on the eastern channel of the
brai ded section of the river southeast of Kalispell.. Broods were
observed on an island, the river channel, and the mainland bank
above the river. Distinct plant comunities were sanpled at
separate island and bank sites.

~The first site was located on a herbaceous peninsula on the
island and was characterized by dense (65% gramnoid cover
(Table9). Domnant gramnoid species included several species of
Juncus and Carex. _ Forbs provided 47% vegetation cover wth
Equisetum Spp. dom nating. salix saplings (<I min height)
contributed 32% vegetation cover. This site was inmediately
adjacent to the river channel and level wth the high water nark.

The second site sanpled was located on the pasture inmedi atel[}/
above (1.5 m the river channel. This site was dom nated 5.85/0
cover) by dense, heavily grazed grasses (Table 9), including
Agrostis, Poa, Adropvron, Phleum, and Dactylis specl es. Trifolium
spp. (22% and Taraxacum officinale (14% were the dom nant forbs
present.
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Table 9. Canopy cover (percent) at 10 sites in 6 Canada goose
brood-rearing areas, northern Flathead Valley, Mntana,

1985.
Ste#  Brood ~ Percent  Cover _

Area Ganinoid  Forb Shrub  Aquati ¢ other®

1 Brai ded 65. 00 47.25 36. 00 0.00 6. 25
Section

2 Brai ded 85. 00 62. 00 6. 00 0.00 0.00
Section

3 EPan 4.50 16. 50 0.00 126.00  25.25
Sough

4 Egan 4.00 96. 50 0.00 0.00 8.25
SPough

5 Esan 83. 25 21.00 0.00 14.25 0.00
SFough

6 Mc\Wenneger 64. 25 135.75 0.00 1.75 0.00
Sl ough

7 MVeénneger 103. 50 12.00 0.00  19.75 8.00
Sl ough

8 Shaw s 85. 00 44,50 0.00 0.00 0.00
Sl ough

9 Half  Mon  62.50 61. 75 0.00 0.00 0.00
Sl ough

10 PA 0.00 0.00 0.00  88.25 3.75

2/ |ncludes open water and bare ground.
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Egan Slough

Egan Slough is an old oxbow of the river and although it
remains connected to the river, its water levels are re?ul ated b%/
a culvert system Broods were observed on Egan Sl ough throughou
thebrood-rearing period, particularlyon the west "arni of the
BI ou h.h Two radi 0-equi pped geese (My13 and MY14) raised their
roods here.

The first site sanpled at Egan Slough was located on a snall
flat peninsula that was a section of pasture.ct;razed b?/ hor ses.
Gram noid species domnated (73.5% the site (Table 9). and
i ncl udedagrostis, Festuca, Poa, Agropyron, and Carex speci es.
Scirpus acutus was conmon and provi ded 14%veget ative cover.

~ The second area which received extensive use by broods
included a barley field on the interior of the slough, and the
herbaceous zone between the field and the open water of the slough
[(.Table 9)., We sanpled the loafing site adjacent to the barley
ield and the aquatic area within the slough. The loafing site
was domi nat ed by Cirsium(15%), Amaranthus (10. 881, and sever al
unidentified forbs (64.2%. The aquatic community was domi nated
y ‘Equisetumfolia (45% and Scirpus acutus (52% . Equi set umspp.
conprised the largest forb coverage (16.5%. Several aquatic
species provided high species diversity for this site.

McVeénneger Sl ough

Most observations of broods at McWennger Sl ough occurred on a
pasture and medi um herbaceous site adjacent to a pond at the
northern end of the slough. The pond, slough, and adjacent
emergent stands probably received use by broods as well, but very
few observations were recorded in those "types.

The pasture site (Table 9 was domnated (63% by L?a and
Carexspecies. Diverse forbs were found at this site’including
Trifolium (60%), Cirsium (21%, and Prunnela (31%. The pasture
had been heavily grazed by horses and cattle.

Between the pasture and the pond was an area of dense nedium
herbaceous vegetation also utilized by broods. This site
(Table 9 was characterized by noist-site gramnoids including

Carex Spp. (62% and Phalaris arundinacea(40%). Mist site forhbs
wer e al so common i ncl udi ng Polygonum amphibium, Hppuri's vul garis,
EquisetumSpp., and Sagittaria cunneata.

Shaw s Sl ough

Shaw s Sl ough i ncl udes the channel that connects Mwenneger
Slough with the main stemFlathead Rver. Broods were observed
occupw ng a pasture between the slough and a pond to the north.
Heavily grazed grasses domnated (85% the vegetation cover
(Table9), and included Agrostis, Boa, Phleum, and Agropyron
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species. Few forbs were present but they conprised 32.5%of the

vegetation cover. Taraxacum officinale Trifolium SPP. Cirsium
spp, and Plantago sp. were the conmon Speci es.

Hal f Mbon S ough

The Half Mon S ough sanpling site was selected in part due to
data collected during broodactlvltybud?et surveys of a radio-
equi pped pair of geese. Cbservations of that brood and others
indicated extensive use of a narrow strip of pasture between the
s ou%h and a remmant_oxbow pond. Vegetative cover was dom nated
(62.5% by grasses (Table 9), including Agrostis Sﬁ” Poa sp., and
Agropyron sp.. Ihe nost abundant forbs at this site were

Ianax(ilclmg%gfﬁginalg (22.8%, Trifolium Spp. (22.0% and Plantago
sp. .3%.

Hal f Moon Slough is directly influenced by water |evel
fluctuations of the Tower river resulting from |ake |evel chan(t;es.
During periods of |ow water, broods were observed on the
intertidal zone between the pasture and the slough. This habitat
was not sanpled because of high water levels during fieldwork;
however, this site was domnated by Carey species and several
aquatic speci es i ncl udi ng Potamogeton richardsoni, E_oé;amszgej:m
natans, Ceratophyllum demersum, Myriophyllum SP., and Eleodea
Speci es.

Flathead Lake WPA

Coservations conpiled from activity budget surveys indicated
extensive brood use of the north shore of Flathead Lake (WPA) west
of the river delta. Heavily used areas included bays adjacent to
the extensive cattail marsh stands. Al sites were nearly
identical in plant %peu es con¥o.S|t|on and density: therefore only
1 site was sanpled (Table 9). This nearly monotypic community was
dom nat ed by_Butomus umbellatus ( 85% . Polygonum amphibium was
the only other species present and conprised 3.8% of the
vegetation cover.

The Butonus stands were sanpled during full pool when nost
Bluants were approximately 0.5 min height but still emergent.
uring the early brood-rearing period when |ake |evel was at
m ni mum pool , Butonus was present as shoots at specific sites on
éhebnudé ats. These pockets of vegetation were used extensively
y broods.
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Table 10. Habitat |osses .on the north shore Flathead Lake,
Mont ana, 1937-1985, as determned from aerial

phot ogr aphs.

Habi t at - No. Acres Inundated/ Eroded
Forest?/ 571
Dense shrub 76
Her baceous

Qass/forb, sparse 671

Vet neadow 114

Intertidal 190

Past ure 118

Hayfi el d 86
W\t | ands (ponds/ mar sh) 33

(n=12)

TOTAL 1,859

a/ | ncl u&ies coni ferous, deciduous, and m xed coniferous-deci duous
stands.
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HABITAT LOSS ESTIMATES

Analysis of aerial photographs taken prior to construction of
Kerr Dam (1937) documented the loss of 1,859 acres of habitat
(Tabl e 10) along the north shore of Flathead Lake. Losses are
attributed to inundation after construction of Kerr Dam and to the
conti nui ng erosion inpact due to operation of that facility (More
et al. 1982).

_ Habi tat types were napped fromaerial photographs (Fig. 14)
I nor dert oassess possi bl e inpacts to Canada geese. Most (639
of the habitat |ost included herbaceous habitat tyBes (Table 1
whi ch mag have been utilized hy t{;eese during the brood-rearing
eriod. Barracl ou%h 81954) docunented the use of the north shore
py broods durlng 953.  Thirty-one percent of the habitat |ost
included forested areas.

~In addition to the acres actually lost due to inundation or
erosion, it is apparent from the photographs that changes occurred
in the adjacent remaining habitat. hese changes were not
quantitatively described because of the difficulty in assessing
whet her these changes were due to water |evels, natural
succession, or nechanical manipulation.

Hstorical vegetation data were useful in further describing
plant comunities exi stln% prior to construction of Kerr Dam
Shoreline vegetation in the delta was described by Norton (ca.
1910) as dense shrub stands of serviceberry (Amelanchier sp.),
chokecherry (Prunus sp.), I 0Se, ninebark (Physocarpus sp.), W || ow
and extensive stands of cottonwood, aspen, and birch (Betula sp.).
Swanps and neadows were also noted along the north shore.

Jones (ca. 1910) reported a "great delta, mles in extent,
covered with a forest of cottonwoods interspersed with evergreens,
and "one giant species of Populusnot found el sewhere)" Extensive
aquatic beds were reported in the |ake at the nouth of Fl athead
River, with species conposition simlar to the large swanp at the
south end of the |ake (Polson Bay). Qurrently, the north shore
area no |onger supports the diversity or the quantity of aquatic
plants that is found along the south shore (A Schuyler, botanist,
Acadeny of Natural Sciences, Philadelphia, pers. comwun.).

~Direct measurements and photo-docunentation in 1985 reveal ed
continued loss of terrestrial habitat in the delta area. Prior to
the | ake reaching full 1, the remant cattail island was 47.4 m
long and about 4119.1‘# in area, The wooded island was
approxi mtely 20 mlong and 90 m? (+ 10 m® in area (T ONeil,
bi ol ogi st, Montana Power Conpany, Pers. commun.). By Novenber,
the cattail island had been conpletely eroded gay an the wooded

I sl and had eroded down to an estimted 30-40 m<.
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NON BREEDING SEASON STUDIES

Population Surveys

Results of aerial surveys conducted Jan. - Nov. 1985 are
presented in Table 11. Total goose nunbers in the study area
varied seasonally. During January and February, Flathead Lake and
most sloughs in'the study area were frozen. ‘Geese were observed
pr|narlly on the river reach bel ow Kalispell, andtotal nunbers
were relatively stable (468-640). By March, migration was
underway, and totals increased dramatically (to 962-1977).  Most
geese were seen on the river until late in the nonth, when a
conbination of meltwater ponds and sprouting wheat in the Lower
Valley attracted large feeding flocks.

Total adult dgoose nunbers dropped drastical IX/ as the breeding
season began and renai nedconsi stent|yl ow (274-344) until late
May (521-616). CGeese dispersed throughout the study area during
the breedln% season. H|?her numbers in late My were probably due
to flocks of molt mgrants passing through on their way to nDIp|nﬁ
areas in Canada. June totals were |ow (92; 124%, but birds wt
broodf.mere secretive and many non-breeders may have left on nolt
mgration

. Fol lowing the brood-rearing period, nunbers increased again
inlate July and August (452- 68§,due Inpart tothe fact that
young birds were indistinguishable fromadults and were therefore
Included inthetotals. Weat fields throu%hout the valley were
used extensively for feeding as they were harvested, during late
sumer and into SeWeHmer. Sheltered off-river sloughs and the
WPA were used for loafing areas

. Once the hunting season began 328 Sept.) goose distribution
in the study area shifted dramatically away fromthe WA, nost of
which is open to hunting. The largest flocks of geese were seen
near Mud and Johnson Lakes, in areas closed to hunting. Tota

nunbers in September and Cctober ranged from 339 to 699. An
apparent influx of mgrants occurred by early Novenber (886), when
birds started frequenting the river again as off-river sloughs
began to freeze.

Radi otel emetry

Twenty-two geese equipped with radio-collars during 1985
trapping efforts plus two geese radio-collared by CSKT biologists
provided data descriptive of habitat use and movements within the
study are (Appendix VI1). Between 7 March andl2 Decenber, 317
| ocations were documented for the 24 radio-collared geese. Most
(219) locations were obtained during aerial surveys with
addi tional locations recorded dup|nP brood activity budget surveys
and general field work. CSKT biologists provided|ocationsfor

radi o-col | ared geese found on the southern half Flathead
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APPENDIX VII

Table 11. Total numbers of adult Canada geese observed during aerial surveys,
northern Flathead Valley, 1985.

~
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me [ 343} i35 <8 28 £ 8 &8
11 Jan. 36 455 62 —_— - - - 553
31 Jan. 1107 0 434 49 -_ - -— - 483
14 Feb. 1032 0 640 0 — - — e 640
7 Mar. 1057 157 797 8 0 - _ - 962
15 Mar. 1112 821 366 29 0 0 — - 1216
20 Mar. 1412 318 177 17 0 - 1465 - 1977
28 Mar., 1012 387 382 93 7 - 542 - 1411
2 Apr. 1033 79 156 13 22 - 25 - 295
9 Apr. 0928 116 148 25 32 — 10 — 331
16 Apr. 0919 76 137 19 23 10 17 _ 282
24 Apr. 0935 87 170 9 17 - 6 - 289
30 Apr. 0920 62 183 19 19 - 17 - 300
7 May 1033 122 123 8 13 - 8 _ 274
14 May 1019 148 160 12 10 - 14 -— 344
22 May 0930 294 235 4 34 - 55 - 616
29 May 0910 281 126 87 2 - 25 - 521
6 June 1030 99 _ - 10 - 16 - 124
18 June 1007 48 20 0 6 - 10 8 92
3 July 0845 95 64 0 26 —— 40 23 248
24 July 0846 99 71 - 80 -— 202 0 452
1 Aug. 0955 217 52 - 43 0 196 - 508
13 Aug. 1055 449 95 118 22 - 49 35 768
29 Aug. 0853 1 84 128 0 8 319 - 540
13 Sept 0853 9 128 106 25 39 326 —_— 633
27 Sept 0846 5 227 0 0 0 450 17 699
10 Oct. 0844 0 62 0 0 0 2 461 522
24 Oct. 0958 4 87 14 0 0 0 234 339
6 Nov. 0850 84 424 93 0 0 2 283 886
22 Nov. 1400 281 23 74 0 - 143 54 575
4 Dec. 0920 0 16 0 - - 35 0 51
16 Dec. 1488 13 17 65 0 - 0 95

2 Includes the shores of Flathead lake north of Deep Bay on the west and Woods Bay
on the east,

b Includes Egan, Fennon, Church, and Half Moon sloughs, Hodgeson Lake,

&/ Includes a series of potholes at the base of Columbia Mtn, southeast of Columbia
Falls.

& Includes Weaver Slough, Ashley Creek, the "Lower Valley" region between
Kalispell and Flathead Lake, and the "West Valley" region northwest of
Kalispell.
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Lake and nearby reservoirs. The single goose radio-collared
during the 1984 field season (M89) was not |ocated during this

year.

Several of the geese trapped and radio-collared in February
Eﬁgarently did not nest in the study area. Two geese (MY04 and
52 left the trap area within a few days and were |ocated on the
sout hern hal f of Flathead Laket hrough may. A though M04 and
MYO5 were apparently a mated pair, the nest site was not found and
no broods were observed (B Mtthews, bio ogist, CSKT, pers.
commun.). Fivegeese (W09, WIQ MII, M12, and W16) left the
area by the end of March. Four geese (WO, MY02, MY03, and MY06)
remained in the study area throughout winter but were not |ocated
again after the third weekof Mwy. Those birds |eaving the area
in My could represent non-breeders within the popul ation which
participate in a molt mgration to secure areas in Canada as
docunented for other goose popul ations (Davis et al. 1985). CSKT
bi ol ogi sts noted the dlsaﬂpearance of several of their radio-
coIIar?d geese during the sane period (B Mtthews, pers.
commun. ).

. Four adult geese éNN13, MY14, W15, and M17) radio-collared
In February remained in the study area and provided data
descriptive of habitat usethroughout the breeding and non-
breedi ng seasons. One pair, mvisand myi7, nested in a tree at
Foy's Bend, justbel ow Kalispellon the | ower river. The presence
of " a brood with this pair was first noted 30 April, when they were
observed with at least3 goslings on Ashley eek approxi mat el y
6.5 km downstream from the nest site.  Aerial and ground
observations (brood activity budget surveys) indicated the pair
and their brood occupied Hal'f Mon Slough from1-17 My.  During
this period we observed their brood increase from5 to 6 gosllnﬁs
when a lone gosling was "stolen" fromanother pair. By 22 My the
pair and brood had noved to \eaver's Slough, approximately 6.4 km
fromHalf Mon Slough. The pair with brood remained at Vaver's
Slough until 9 July. During the Post-breedlng period My15 and
MY17 were |ocated at several” grainfields within the [ower valley
(area north of the WPA). During Cctober and Novenber this pair
remined in the area near their nest site.

Specific nesting locations of W13 and MY14 were unknown,
however, both col | aredgeese were observedon 20 May with their
mates and a gang brood of 11 goslings at Egan S ough. Both
collared geese and their broods remained at Egan Sl ough throughout
June.  On 12 July, W14 and a brood of 4 goslings were |ocated on
the WPA approximately 24 kmdownstream from Egan Sl ough. MY14
remained on the WPA unfil the first week of August.  MWY13 remai ned
at Egan Slough throughout the brood-rearing period. Dur;n?_fall
aerial_surveys W13 and MY14 were found together on grainfields
near Egan Sl'ough, Mid Lake, and north of the VIPA

58



One adult-female goose (MI2), trapped by CSKT biol ogists on
the south end Flathead Lake in 1984, apparently nested on an
island in the braided section of the river southeaSt of Kalispell,
This assunguon was hased on repeated radiolocations from 20 Mrch
through 29 May, though we were unable to verify that any of the
nearbynestsites was used by this bird. On 17 June, M2 and a
brood of 5 goslings were observed on the WPA a distance of
\e}\Bprom mately 37 kmfromthe nest|n?_area. MH12 remai ned on the
dtAunt|| at least 12 July; no locations were obtained after that
ate.

~ Anot her goose radi o-col | ared by CSKT bi ol ogi sts, M4, al so
raised its brood on the WPA after qlpparently nesting on Cedar
| sland (B Matthews, biologist, CSKI, pers. comun.). MH84 was
first observed on 14 May with a brood of 5 goslings on the WPA,
The col | ared goose remai ned on the WPA t hroughout the brood-
rearing period, however the brood size decreased to 3 (]zosl I ngs.
After 20 August MH84 left the northern Flathead Valley and
returned to the southern end of Flathead Lake; radiolocations
indicate this bird remained in that area through Novenber (B
Mat t hews, biol ogist, CKST, pers. commun.) and returned to the
grainfields in the Lower Valley in Decenber.

~The 7 geese (W18, W19, MY52, mvs3, M54, W55, and M561
radio-collared during the June trapping effort on the WPA provided
data descriptive of late sumer and fall nmovements. The collared
geese remained on the WPA through July and then dispersed to
various locations throughout the study area. Radiolocations were
docunmented in several grainfields north of the WPA (Lower Valley
area), Mid and Johnson |akes, and the ponds southeast of Col unbia
Falls (Fig. 1). Several of the radio-collared geese (M52, M53,
MY54, W55, and MY56) moved to Pabl o Reservoir south of Flathead
Lake in September: all but 2 of these (M54 and M56) returned to
the study area in Cctober. During Novenber and Deenber the geese
were found in grainfields in the Lower Valley.

Five radio-equi ppedgeese were shot during the 1985 hunting
season. Three geese (M07, M09, MY12) were shot on the Snake
River in southeast |daho between 7 Decenber anbd 13 Decenber. Two
geese (MY19 and MY52) were shot on the study area. On 28
eptenber MY19 was shot over a grainfield in the Lower Valley and
gn. d24 Novenber MY52 was shot on the river above the H ghway 2
ridge.

OTHER WILDLIFE SPECIES

Cbservation data for species other than Canada goose were not
anal yzed in detail for inclusion in this report. W did, however,
col lect data describing the effects of water level fluctuations on
the status of other species in our study area.

During our elevated nest inventory and subsequent status
checks of tree nests, we were able to document 4 active bald eagle
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nests in the study. One of these was a newy discovered nest in a
territory which had been occupied in previous years (R Mgaddino,
bi ol ogi St, USFWS, pers. cormun.}. his new'nest was the only
unsuccessful eagle nest of the 4; the other 3 pairs fledged a
total of 7 youn?. Data from each of these sites were supplied to
the Mntana Bald Eagle Wrking Goup for their annual statew de
inventory of eagle nests. These data and osprey nesting data were
al so coordinated with an ongoing study of these species funded b
the MPC. W found 58 active osprey nests in the study area, 38 o
which were successful.

Large-scal e habitat |osses at the north shore of Flathead
Lake undoubtedly led to corresponding |losses in a variety of
wi | dlife popul ations, including white-tailed deer (%Qgggi]ggﬁ
virginianus), furbearers, and a wide variety of both game an
nongane birdspecies. In this |atter category, we docunented the
IoslsI of(Lthe delta cattail island which was utilized by r|ng-b|||eé1|

ul I's (Larus delawarensis), conmon terns (Sterna hi );ungg) an

gpott_ed sandpi pers (Ag_t_l_tusmﬁg_u_‘l&uﬁ() as nesting habitat, Two
species of diving birds, the dark's grebe (Aechmophorus
¢larkii) and common | oon (Gavig inmer), may al so have [ ost
important nesting habitat as a result of the construction and
operation of Kerr Dam Both species are dependent on small
I sl ands and floatlngi vegetation for nesting. Flocks of grebes and
at [east one pair of loons were observed throughout the breeding
season, but no nests or young were seen.
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SUMMARY-CONCLUSIONS

In order to neet the objectives of this 3-year study, it wll
be necessary to identify the size, distribution, and l[imtin
factors of the Canada goose population in the northern Flathea
Val ley. Quantification of water |evel reginmes and their inpacts
to this population are also necessary in order to determne the
type and level of mtigation which wll be proposed as an end
result of these studies. The 1985 phase of the study yielded data
needed to neet each of these objectives. Results of this year's
studi es provided data descriptive of goose distribution
popul ation size, nesting effort,brood-rearing,and water |eve
fluctuation effects within the study area

Vter |evel fluctuations along the nain_sten1during the 1985
goose breed|n% season differed fromthose which occurred in 1984,
when short-term increases in discharge and large daily
fluctuations in water |evel occurred_frequentlg In response to
releases from Hungry Horse Dam This vyear, Iar?e peaks in
discharge attributable to early, high spring runoff, occurred
bet ween the peak of nest initiation and the peak of hatch. The
first of these peaks (14,500 cfs) included a release of 6,390 cfs
from Hungry Horse which may have contributedtothe flooding of
some river ‘island nests.

As in 1984, mninumpool at Flathead Lake corresponded al nost
preC|sek% with the nesting and early brood-rearing Per|od for
geese (March-May). Full pool was not reached until early July.

Qur 1985 pair count data indicated that about 126 nests
shoul d have been present in the study area, using pairs/nest
ratios determned el sewhere in the Val'ley (Mckey etal. 1985).
An average of 151 indicated pairs were recorded in the study area
108 nest’s were found in the same area, resulting in a paifs/nest
ratio of 1.4 for our study area. As in 1984, 81%of the pairs and
85% of the nests were located south of Kalispell on the |ower
river reach and along the north shore of the |ake

_ Qur 1985 nest surveys indicated that the tree nests are an
I nportant conponent of this segment of the Flathead Valley Canada
goose population. Fifty seven (54% of the nests were found on
el evated sites; 25 were in nests built by other species, 12 were
in natural snags, 5 on man-made structures, and 15 on weathered
stunps in the remant delta in the Flathead WPA These |atter
nests were found in areas not searched by previous researchers.

The total number of ground nests found in the Flathead Lake
WPA was consistent with previous studies (Ball 1981, 1983).
However, at least 4 of the 7 island ground nests sites in the WPA
were | ost to erosion subsequent to the nesting period. The delta
I sl ands which have historically supported nesting geese will be
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totally lost to erosion before this study is concluded; one of the
2 islands, and over 90% of the vegetated area of the 2 islands
conbined was lost to erosion during July - Nov. 1985.

Hat ching success for 1985 nests (55% was |ow conpared to
| ong-term averages for the region. The inportance of elevated
nest sites was enphasized by hi gher success rates éSW% as
conpared to ground nests.f399@. Predation was the predom nant
cause of ground nest failure (25 nests); we documented 2 nest
failures due to flooding.

~ The peak of egg-laying for ground nests in the study area was
during the first 2 weeks of April, and the peak of hatch 8-18 My.
Analysis of river discharge data revealed 2 Perlods of substantia
increases in flow due to high, early runoff during the nesting
period. The first of these (17 April, peak) included a release
from Hungry Horse dam This period of high flows resulted in
water |evel changes of 2.3 mat Colunbia Falls, and probably
resulted in the loss of some ground nests which went unrecorded.
Ei ghty-five percent of all ground nests were |ocated within I'm
above or helow the seasonal | O 5 nests sites which flooded
In 1985, 2 were predated prior to flooding, one hatched before
flooding, and 2 failed due to flooding. The 2 failures occurred 4
May and 25 May, at flows of 30,300 and 39,900 cfs, respectively.
Hungry Horse Damwas near base |oad (240 cfs) 4 May, and rel eased
a peak of 5,010 cfs, 25 May. Nest flooding in these cases was
apparently attributable to natural runoff.

Ten of 15 stunp nests at the Flathead Lake WPA were at or
bel ow ful | pool el evation (2893 ft.). Al but one had hatched or
failed prior to inundation;, one late nest may have flooded.

~ Mst ground nests were located on the island | andform in

either the marsh, shrub, or forest cover type. No difference was
found in stem density between the nest site and adjacent areas.
Both the nest site and adjacent sites 5 mfromthe nest were found
in open (<25% overstory canopy cover, Litter and bare ground
conprised the largest percent cover at nest sites.

Tree nests averaged 17.0 min height in trees or snags
averaging 20.0 min height and 0.96 min drameter. Al tree nests
were found in deciduous forest cover type and on the riparian
bench | andf orm except for one nest which was |ocated on an island.
Twenty-eight percent of the tree nests were less than 2.0 mfrom
the and 52% were less than 5.0 m from the HMWM

~Stunp nests found on the delta nudflats averaged 1.82 min
height and 3.73 min circunference. The stunp cavities averaged
32 cmx 47 cmat a depth of 38 cm  Seventy percent of the nest
bow s had a southerly exposure. Nest scrapes were conposed of
wood chips and sand.
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The maximum gosling count in the study area for 1985 was 197.
Total gosling production predicted by our nest total (108),
hatching success (55% and mean brood size (5.01, was 295 goslings
for the study area. As in 1984, the Flathead Lake WPA received
the greatest anount of use by broods, with a maxi num count of 133
goslings on 27 June.

Six key brood_-rearin% areas were identified and 10 plant
conmuni té/ sites within these areas were sanpled. The areas
i ncluded 4 of f-river sl ougbhs_(Egan, Hal f Moon, MVénneger, and
Shaw's), one channel of the braided section of the river, and the
WPA west of the river delta. Mst (80% sites were located in the
herbaceous or pasture cover type and the riparian bench |andform
Al sites were |ess than 1.5 m above the and 70% were |ess
than 10.0 mhorizontal distance fromthe Hw . Ganinoid (55.7Y
and forb (49.7% stg)em es provided the majorityofplantcover a
these sites. The WPA received the nost use by broods throughout
the brood-rearing period, and sites were domnated (85% by a
single species, the flowering rush.

Activity budget surveys conducted at the WPA indicated that
broods spend the majority of their time (54% feeding, prinaril
(379 in the extensive nudflats along the north shore. Mst o
their time (799 was spent in areas classified as either
unvegetated or short herbaceous cover types. The effects of these
habitat use patterns on survival were difficult to assess; we
documented no predation during 151 activity budget surveys at the
WPA. Anal ysi s of 316 observations of individual broods indicated
no decline in mean brood size over time or age class, either for
the WPA or for the study area as a whole. Brood nmixing is
apparently frequent, and may mask decreases in brood size due to
gosling 'nortality.

Analysis of aerial photographs taken prior to construction of
Kerr Dam documented the | oss of 1,859 acres (747 ha) of habitat
al ong the north shore of Flathead Lake. Losses were attributed to
inundation and to continuing erosion due to operation of Kerr Dam
Mst (63% of the habitat [ost included herbaceous habitat types,
whi ch may’ have been val uable as brood habitat. Thirty-one percent
of the habitat lost included forested areas. Hstorical records
document the existence of extensive deciduous forests, dense shrub
stands, swanps, meadows, and aquatic beds occurring in the delta
area prior to construction of Kerr Dam Loss of these habitats is
likely to have had adverse effects on a number of species in
addition to the Canada goose.

Twenty-two geese were equipped with radio-collars durin% 1985
trapping efforts. Data descriptive of habitat use, brood
novenents and distribution during the breeding season were
obtained from several col | aredgeese. One pair, 15 and My17
raised their brood at Half Mbon Sl ough and \eaver's Sl ough
distances of 6.5 kmand 12.5 km respectively fromthe nest site.
Two other col lared mal e geese (W13, MW141 raised their broods at
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Egan Slough. By July, MY14 and a brood of 4 POSl ings were |ocated
on the WPA, approxi'mately 24 km downstream from Egan Sl ough. Qe
adult female goose tra Fed by CSKT biol ogists on the south end
Flathead Lake apparently nested on an island in the braided
section of the river and rai sed a brood of 5 goslings on the WA
approximately 37 km from the nesting area. Another goose radio-
col lared hy CSKT hiologists nested on Cedar Island, 19 km south on
the |ake,” and raised its brood on the WPA.  During the non-
breeding season, radio-equipped geese were found in scattered
|ocations throughout the study area, including grainfields in the
Lower Valley, Mid and Johnson |akes, and the ponds southeast of
Columbia Falls. Mvements between our study area and the southern
end of the lake and [ower river were also docunented.

One objective of the 1985 study was to devel opprelinm nary
recomendations for enhancement/mtigation strategies. Until nore
data have been gathered describing the relative severity of
negative inpacts due to the operation of Hingry Horse Dam and the
construction and operation of Kerr Dam specific mtigation
measures will not be pr0ﬁosed. Prelimnary indications from the
1984 and 1985 data are that the availability of secure nest sites
may indeed be limting to the Canada goose population in the study
area, particularly along the Flathead River from Colunbia Falls to
Kalispel |, as suggested by Ball (1983). Qur 1985 data indicate
that in certain years, however, flooding effects due to the
operation of Hungry Horse Dam may be masked by early natural
runoff, but that rtlooding effects do play a part in linting nest
site availability.

serve to limt ‘the population (Ball 1981, 1983), and broods
currently use the broad nudflats al ong the shore, perhaps risking
I ncreased predatjon (Barraclough 1964, Ball 1983). Certainly the
Interspersion of open water, energent vegetation and Shore
herbaceous feeding areas, considered to be optinmum brood-rearin
habitat for this species (WIliams and Sooter 1984, Hanson an
Eberhardt 1971), is not available along the north shore of the
|ake during the brood-rearing period, under current water regines.
Extensive |osses of terrestrial habitats suitable for brood-
rearing have occurred along the north shore of the |ake, and
gesu ng habitat is being |ost rapidly at the mouth of the Flathead
i ver.

Availabi lity of brood-rearinf habitat at Flathead Lake may

Construction of artificial nesting structures may be the nost
cost-effective method to mtigate nesting due to water |evel
fluctuations.  They have been used throughout the range of Canada
geese with much siccess (Bellrose 1976), including the Fl athead
Val ley (Craighead and Stockstad 1961}. Mackey et al . (1985) are
continuing research into the use of artificial structures as
enhancenent tools. Brood habitat manipulation is likely to he the
nmost effective means of mtigating negative inpacts to brood-
rearing. During the next 2 years of this study, use of any
artificial nest structures or artificially-created brood-rearing
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habitat wll be included within the scope of the nesting and brood
studies. In this way, site-specific data describing the effective-
ness of these stratégies can be incorporated into final mtigation
reconmendat i ons.

A work statenment for 1986-87 has been submtted to HPA. This
docunent describes the specific nethodologies which wll be
enpl oyed to meet the objectives of the study, as refined by the
resul'ts of the 1984 and 1985 efforts.” (hjectives and
met hodol ogies will, for the nost part, be as described for 1985.
In order to quantify and describe goose nesting effort in the
study area, pair surveys, nest searches, and nest site habitat
measurenents wil| again be enployed. Pair surveys and an el evated
nest inventory (boat and aerial) wll comence in early March and
conti nue througr? April. Nest searches will begin in April;
I ntensive searches of river islands will be concentrated in the
area north of Kalispell, where water |evel fluctuations due to
Hungry Horse operations are the greatest, in an attenpt to
docunent early season floodi n? effects. In order to assess the
role tree nests play in tota %osllng production, a concerted
effort will be made to assess chronology and nest fate at such
sites. Such data will be crucial to assessi nc}; the relative inpact
of ground nests affected by water level fluctuations. Nest site
habitat neasurements will he taken simultaneously with nest search
efforts, and will concentrate on the relationship to HM and the
vegetation neasurenents taken during 1984.

Hopef ul |y, trappin% efforts during late winter wll result in
the opportunity to track additional radio-collared birds
throughout the bieedi nﬂ season, providing detailed information on
brood” nmovenents and habitat use throughout the brood-rearing
period. These data will also be collected during surveys fromthe
3 observation towers in the WA These surveys should al so yield
survival estimates and nore accurate delineation of inportant
brood-rearing areas and habitats. Photodocumentation of available
habitat at Flathead Lake as water levels rise will allowfor
determnation of how such changes influence brood habitat use and
survival. This photodocumentation will also include continued
quantification of erosion losses in the delta area.

The primary objective of the 1986 and 1987 field studies will
be to identify those factors which [imt production of Canada
geese in the northern Flathead Valley, and assess the inportance
of inpacts due to water level fluctuations within the context of
these Ilmtln%_factors. Recommendations to protect and enhance
goose popul ations, nesting and brood-rearing habitats wll be
ased on the 1984-1986 results, with the level of mtigation
dependent on the relative influence which water levels have on the
population. This analysis will include integration of hourly,
daily, monthly, and/or seasonal water flow and crest gklauge | evel
data col |l ected by the U.S.G S. along the Flathead River, and
Flathead Lake watér |evel neasurenents. An inportant aspect of
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this analysis will be chronology of water |evel re%l Mes in
relation to the chronology of inportant periods in the breeding
cycle (nest -initiation, egg-laying, hatching, brood-rearing).

~ Field studies during the 1987.%0088 breeding season wll be
@m?mdtohﬂ|ndmagws|mm||de|m ata analysi s and
final report preparation during wnter 1986-1987, and to collect
trend data essential to the fornulation and eval uation of
n1tyqat|on strategies. The final report for this study will be
submtted to BPA in August 1987.
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APPENDI X |

Gauge hei ght (ft.) and di scharge (cfs), nainstemFlathead R ver
at Columbia Falls and South Fork Flathead River bel ow Hungry Horse
Dam and Flathead Lake elevation (ft above mean sea IeveI?, Mar ch-
June 1985 (USGS, unpublished data).

. MARCH
Main Stem South Fork Fl EtEead
ake
Gauge H. Discharge  CGauge H. Discharge  (elev.)
Day Min Max Min Max Min Max Min Max
1 401 409 5760 5930 7.37 7.47 4590 4790 2884.18
2 4.06 4.09 5870 5930 7.44 7.47 4700 4740  84.13
3 4.01 4.06 5760 5870 7.44 7.46 4700 4730 - --
4 3.95 4.05 5630 5840 7.43 7.47 4680 4740  84.06
5 401 4.04 5760 5820 7.43 7.45 4680 4710  84.04
6 403 406 5800 5870 7.43 7.46 4680 4730  84.01
7 4.01 406 5760 5870 7.43 7.47 4680 4740  84.00
8 4.01 4.06 5760 5870 7.45 7.47 4710 4740  83.96
9 4,02 4.07 5780 5890 7.45 7.47 4710 4740  83.96
10 4.03 5.96 580010800 7.44 10.58 4700 10700  83.93
11 6.10 6.30 11200 11900 10.57 10.61 10700 10800  83.92
12 4.08 6.32 5910 11900 7.48 10.62 4760 10800  84.00
13 4.04 4.10 5820 5950 7.44 7.54 4700 4850  83.98
14 3.10 4.10 3980 5950 5.83 7.53 2480 4840  83.95
15 3.17 4.10 4110 5950 6.23 7.54 2980 4850  83.94
16 4.08 4.11 5910 5970 7.52 7.55 4820 4870  83.91
17 4.10 4.13 5950 6020 7.52 7.54 4820 4850  83.89
18 4.12 4.15 6000 6060 7.51 7.54 4810 4850  83.87
19 4,15 4.18 6060 6130 7.51 7.54 4810 4850  83.85
200 3.23 4.19 4210 6150 6.08 7.53 2790 4840  83.86
21 3.00 3.26 3810 4270 5.72 6.11 2340 2830  83.82
22 3.13 3.24 4040 4230 6.08 6.11 2790 2830  83.78
23 3.20 3.22 4160 4200 6.08 6.09 2790 2800  83.78
24 3.21 3.28 4180 4310 6.08 6.09 2790 2800  83.75
25 3.23 3.27 4210 4290 6.08 6.09 2790 2800  83.75
26 3.18 3.24 4130 4230 6.08 6.09 2790 2800  83.72
27 2,99 4.08 3790 5910 5.74 7.48 2370 4760  83.69
28 3.13 3.25 4040 4250 6.07 6.13 2780 2850  83.69
29 3.18 3.21 4130 4180 6.06 6.08 2760 2790  83.65
30 g %? g 24 4140 4230 6.06 6.12 2760 2840  83.65

.23 4180 4210 5.11

»
[B
[BN

2830 2830  83.61



Gauge hei ght (ft.) and di schar ge (cfs), mai n St emFlathead Ri ver
at Columbia Fall's and South Fork Flathead River bel ow Hungry Horse
Dam and Filathead Lake el evation (ft above nean sea Ievelg, March-
June 1985. (continued)

10100 11500
11500 14200
14200 16300
14600 16200
14500 17200
14600 15000
13100 14600
11200 13100

175 191 83. 73
180 190 83. 87
191 202 84.11
185 202 84.11
188 6390 84. 46
191 199 84. 62
177 199 e

175 188 84.92

APRI L
Main Stem South Fork Flit}klead
ake
Gauge Ht.  Discharge  Gauge Ht. Discharge  (elev.)
Day Min Max Min Max Min Max Min Max

l 3.271 4200 4290 2830 2840 2883.59

2 3.37 4310 4470 2830 2840  83.59

3 4470 4780 2390 2850  83.50

4 4570 4840 2030 2400  83.54

5 3930 4640 1400 2040  83.55

6 3950 4020 1400 1440  83.55

7 3980 4090 1420 1430  83.55

8 4090 4310 1410 1430  83.54

9 4310 4850 1420 1460  83.56

10 4470 5150 188 1460  83.48

11 4800 7670 194 623 83. 50

%g 7700 10100 183 202 83.65
14
15
16
17
18
19
20
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21 9860 11200 172 188  85.07
22 8630 9830 167 185 85. 16
23 8030 8630 167 177 85. 07
24 7270 8000 164 177 85.24
25 6680 7250 164 175  85.27
26 6240 6680 164 180  85.24
21 6110 6240 172 180 —
28 6240 8130 175 191 85. 22
29 8180 12200 180 197 85.19
30 12200 14100 185 205  85.24
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Gauge height (ft.) and discharge (cfs), main stem Flathead River
at Columbia Falls and South Fork Flathead River below Hungry Horse
Dam, and Flathead Lake elevation (ft above mean sea level), March-
June 1985, (continued)

MAY

Main Stem South Fork Flathead

Lake
Gauge Ht. Discharge Gawge Ht. Discharge (elev.)
1 6.95 7.37 14100 15600 2.53 2.58 188 202 2885.31
2 7.38 8.59 15600 20500 2.56 2.75 197 252 85.33
3 8.61 10.09 20600 27600 2.62 2.70 214 237 85.55
4 10.09 10.60 27600 30300 2.66 2,71 225 240 85.94
5 8.9510.26 22100 28500 2.63 2.67 216 228 86.29
6 8.55 8,94 20300 22100 2.60 2.77 208 258 86.49
7 7.60 7.78 16500 17200 2.59 2.62 205 214 86.69
& 7.58 7.73 16400 17000 2.59 2.63 205 216 86.77
9 7.63 7.72 16600 16900 2.60 2.63 208 216 86.90
10 7.63 7.74 16600 17000 2.60 2,63 208 219 87.00
11 7.53 7.71 16200 16900 2.60 2.64 208 219 87.14
12 7.10 7.53 14600 16200 2.60 2.64 208 219 87.21
13 6.74 7.10 13300 14600 2.56 2.62 197 214 87.36
14 6.70 6.74 13200 13300 2.59 2.64 205 219 87.44
15 6.66 6.73 13100 13300 2.61 2.64 211 219 87.52
16 6.74 7.58 13300 16400 2.62 2.67 214 228 87.58
17 7.59 8.52 16400 20200 2.63 2.70 216 237 87.67
18 8.53 9.32 20300 23800 2.67 2.78 228 262 87.88

19 9.33 10.18 23900 28100 2.73 2.81 246 271 88.08
20 10.18 10,74 28100 31100 2.79 2.87 265 290 88.42
21 10.72 11,02 31000 32600 2.84 2.88 281 293 88.84
22 11.01 11.34 32600 34400 2.86 2.92 287 306 89.22
23 11.29 11.56 34200 35700 2.87 2.90 290 300 -—

24 11.49 11.80 35300 37200 2,87 7.63 290 4990 -

25 11.66 12.24 36300 39900 2.87 7.54 290 5010 90.48
26 11.13 11.94 33200 38000 2,82 2.89 274 297 90.79
27 10.05 11.13 27400 33200 2.79 2.83 265 277 90.94
28 9,55 10.05 24900 27400 2,77 2.81 258 271 91.07
29 9,13 9.55 22900 24900 2.76 2.80 255 268 91.08
30 9.12 9,56 22900 25500 2.75 2.84 252 281 91.19
31 9.17 9.55 23100 24900 2.72 2.77 243 258 91.22



Gaugoe hei ght fft.) and di scharge (cfs), main stemFl athead Ri ver
at Col unbia Falls and South Fork Flathead River helow Hungry Horse
Dam and Flathead Lake elevation (ft above nmean sea | evel ? Mar ch-
June 1985. (continued)

JUNE

Main Stem South Fork Fl ﬁtEead
ake
Gauge H. Discharge  Gauge Ht. Discharge  (elev. |

Day Mn Mx  llin  Max  Min Max Mn  Max
1 9.09 9.25 22800 23500 2.72 2.76 243 255 2891.30
2 9.04 9.15 22500 23000 2.73 2.79 246 265 91.48
3 8.87 9.16 21800 23100 2.74 2.78 249 262 91.59
4 8.50 8.87 20100 21800 2.69 2.75 234 252 91. 66
5 8.28 8.49 19200 20100 2.71 2.75 240 252 91.76
6 8.28 8.33 19200 19400 2.70 2.76 237 255 91.92
7 8.34 9.93 19400 26800 2.74 2.79 249 265 92.00
8 9.95 11.85 26900 37500 2.75 2.78 252 262 92. 22
9 10.28 11.79 28600 37100 2.71 2.77 240 258 92.40
10 9.37 10.88 24100 31800 2.73 9.91 246 9190 92.50
11 8.97 10.85 22200 31700 2.79 9.91 265 9190 92.53
12 9.26 10.36 23500 29000 7.40 9.12 4630 7570 92.49
13 9.03 9.34 22500 23900 6.29 7.47 3060 4740 92. 44
14 9.29 9.50 23700 24700 7.45 8.24 4710 5990 92. 4s
15 8.87 9.29 21800 23700 7.40 8.22 4630 5960 92.43
16 8.75 8.93 21200 22000 7.44 7.49 4700 4770 92.41
17 8.43 8.74 19800 21200 7.45 7.49 4710 4770 92.41
18 7.77 8.78 17100 21400 5.69 8.84 2310 7050 92.40
19 7.56 8.61 16300 20600 5.72 8.78 2340 6940 92.42
20 7.49 8.68 16000 20900 5.71 8.79 2330 6950 92.60'
21 7.62 8.65 16500 20800 3.17 8.78 393 6940 92. 65
22 6.46 7.68 12400 16800 2.65 2.94 222 313 92.79
23 6.19 S.45 11500 12400 2.62 2.67 214 228 92.80
24 6.09 7.28 11200 15300 2.52 7.40 214 4,430 92. 88
25 5,80 7.18 10300 14900 2.59 7.40 205 4630 92.82
26 5.51 6.94 9490 14000 2.69 7.43 234 4680 92. 85
27 5.23 6.72 8720 13300 2.63 7.42 216 4670 92. 88
28 5.11 6.57 8390 12800 2.59 7.42 205 4670 92. 88
29 5.09 6.54 8340 12700 2.57 2.92 139 306
30 5,11 5.16 8390 8530 2.55 2.51 194 211 92.87



APPENDI X 11

Cover types, based on existing plant species dom nance, used to
describe Canada goose nest and brood-rearing sites, northern
Fl at head Val | ey, 1985.

1.1 Coniferous forest
- >4.8 mtall and >25% canopy cover.
- Tree speci esincl ude: Dougl as-fir (Pseudotsuga menziesii)
and spruce (Picea spp.).

1.2 Deciduous forest
- >4.8 mtall and >25% canopy cover.
Tree species include:” black cottonwood (Populus
trichocarpa), aspen (Populus tremuloides), birch(Betula

n 3
- §ar|es from extensive stands of large, mature trees to
younger, less diverse cottonwood forests.

1.3 Mxed forest .
- >4.8 mtall and >25% canopy cover total for both deciduous
and coniferous trees. . .
- Must contain at |east 20% canopy cover of either deciduous
or coniferous trees to be mxed forest.

2.1 Dense shrub
- >20% shrub cover.

- Subtypes incl ude:
deynpse mxed shrub wth red-osier dogwood (Cornus

stolonifera), chokecherry(Prunusvirsiniana), Dougl as
hawt hor n (Qrataeuu douslasii), and al der (Alnus sp.?.

dense riparian shrub with cottonwood and/or wllow
(Salix spp.) regeneration.

dense upl and shrub with common snowberry (Symphoricarpus
albus), buffal; (shepherdepher ia canadensis) and
silverberry (Elaeagnusitata).

2.2 Sparse shrub
- Bet ween 10- 20%shr ub cover. ,
- General l'y includes those areas supporting sparse cottonwood
and/ or wi | | owregeneration.
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Cover types, based on existing plant species dom nance, used to
describe Canada goose nest and brood-rearing sites, northern
Fl at head Val | ey, 1985 (continued).

3.1 Tall herbaceous
- > . 5mtall. o
- Includes several ?ram noids: reed canary grass (Phalaris
arundinaceae), bul rush (scirpus acutus), spi ke-rush
(Electiaris sgpp.), and sedges (Carex spp.).
- Forb dominated SI tes i ncl uded: horsetail (Equisetum spp.),
cl over (Trifoliumspp.), and ni ght shade (Solanum spp.)

3.2 Short herbaceous
- <10 cmtall. o
- Ceneral Iy dom nated by gram noids and forbs and can occur
as early successional” communities on nudflats or gravel
bars. Herbaceous communities altered by fire or grazing
my also be included in this type.

3.3 Medi um herbaceous
- Between 10 to 50 cmtall.
- Gram noi ds i ncl ude: wheat grass (Aaroovron spp.), bl uegrass
(Poa spp.), tinmothy (Phleum spp.), and bent grass (Agrostis

spp. ).
- Dp\eerse forbs were also found in this type.

4.1 Pasture , :
- Native and non-native grass pastures grazed by |ivestock.

4.2 Gainfields
- Qultivated fields, usually wheat crops.
4.3 Afalfa ,
- Culitvated hay field.
4.4 QOchard
- Tree farns.
4.5 Lawn

- Non-native grass speci es.
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Cover types, based on existing plant species dom nance, used to
describe Canada goose nest and brood-rearing sites, northern
Fl at head Val | ey, 1985 (conti nued).

4.6 O her .
- I'ncludes honesites, farms, buildings.
5.0 Marsh .
- Emergent plants domnant. .
- Includes sites with cattails (rypha spp.) and flowering

r ush (Butomus umbellatus).

5.0 -Aquatic vegetation . .
- Includes ponds or sloughs with subnerged aquatic plants
dom nat i ng. _
- shal | ow areas on the north shore Flathead Lake supporting
aquatic vegetation are also included.

7.0 V\nvegetated .
- (10% veget ation cover.
- Includes unvegetated sites such as roads, gravel bars and
open water areas.
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APPENEI X1 | |

Landfornms used to describe Canada goose nest and brood-rearing
sitesinthenorthern Flathead Valley, 1985.
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APPENDIX IV

Summary of nest site data for Canada geese inhabiting the upper
Flathead River and northern half of Flathead Lake, 1985.

Nest # Type Location

A0l Structure (box on dock) Somers Bay

A02 Structure (weathered dock Somers Bay

B04 Tree (osprey) River mouth, WPA

B09 Structure (4-leg platform) Slough E. of river, WPA

Bl6 Stump Delta mudflats, WPA

Bl7  Stump Delta mudflats, WPA

B20 Stump Delta mudflats, WPA

B21 Stump Delta mudflats, WPA

B22 Stump Delta mudflats, WPA

B23 Stump Delta mudflats, WPA

B24 Stump Delta mudflats, WPA

B25 Stump Delta mudflats, WPA

B26  Stump Delta mudflats, WPA

B27 Stump Delta mudflats, WPA

B28 Stump Delta mudflats, WPA

B29 Stump Delta mudflats, WPA

B30 Stump Delta mudflats, WPA

B31 Stump Delta mudflats, WPA

B32 Stump Delta mudflats, WPA

o1 Tree (osprey) Lower River

C02 Tree (osprey) Lower River

Cco9 Tree (osprey) Lower River, Fennon Slough

Cl1 Tree (bald eagle) Fennon Slough

Cl15 Tree (osprey) Lower River

Cl18 Tree (osprey) Lower River

c22 Tree (osprey) Lower River

c23 Tree (osprey) Lower River

26 Tree (osprey) Lower River

C32 Tree (osprey) Lower River

c33 Tree (osprey) Lower River, Church Slough

C34 Tree (osprey) Lower River, Church Slough

c35 Tree (osprey) Church Slough

C36 Tree (osprey) Lower River

Cc37 Tree (osprey) Lower River, Egan Slough

C39 Tree (osprey) Lower River, Ashley Creek

c40 Tree (osprey) Lower River

C41 Structure Lower River, Foy's Bend
(box, utility pole)

C43 Tree (osprey) Lower River, Foy's Bend

C48 Tree (osprey) Brenneman's Slough

C50 Tree (osprey) Lower Stillwater River

C53 Tree (osprey) Lower River (braided section)

c55 Tree (osprey) Lower River

C56 Tree (osprey) Lower River (braided section)

65 Natural Snag Lower River (Robocker's ponds)

Iv-1

main stem

Fate

Hatched
Hatched
Unknown
Unknown
Hatched
Hatched
Hatched
Unknown
Hatched
Hatched
Predation
Hatched
Hatched
Unknown
Unknown
Predation
Hatched
Unknown
Hatched
Hatched
Unknown
Hatched
Hatched
Hatched
Unknown
Hatched
Unknown
Unknown
Unknown
Hatched
Unknown
Unknown
Blew down
Unknown
Unknown
Hatched
Unknown

Hatched
Hatched
Unknown
Hatched
Hatched
Blew down
Unknown



Summary of nest site data for Canada geese inhabiting the upper main stem
Flathead River and northern half of Flathead Lake, 1985 (continued).

Nest # _Type Location Fate
C72 Natural Snag Lower Stillwater River Hatched
c77 Natural Snag Fennon Slough Unknown
C79 Natural Snag Lower River Unknown
Cc80 Natural Snag Lower Stillwater River Unknown
C84 Natural Snag Half Moon Slough Unknown
C85 Natural Snag Lower River Unknown
Cc86 Natural Snag Lower River (Robocker's ponds) Unknown
c87 Natural Snag Lower River Unknown
c88 Tree (great blue heron) Rose Creek mouth Unknown
c89 Tree {(great blue heron) Rose Creek mouth Unknown
D03 Tree (golden eagle) Upper River Hatched
EO1 Structure (box over water) Weaver Slough Abandoned
E02 Structure (box over water) Weaver Slough Abandoned
G01 Ground (river island) Upper River Flooded
G02 Ground (river island) Upper River Predation
GO3 Ground (river island) Upper River Hatched
G04 Ground (river island) Upper River Hatched
G05 Ground (river island) Upper River Predation
G06 Ground (river island) Upper River Predation
Q07 Ground (river island) Lower River (braided section) Hatched
G08 Ground (river island) Lower River (braided section Predation
c09 Ground (marsh island) WPA (dredged ponds) Predation
G10 Ground (wooded island) WPA (delta) ) Hatched
Gl1 Ground (wooded island) WPA (delta) Haitched
Gl2 Ground (wooded island) WPA {delta) Hatched
G13 Ground (wooded island) WPA (delta) Unknown
Gl4 Ground (wooded island) WPA (delta) Predation
G15 Ground (cattail island) WPA (delta) Unknown
Gl6 Ground (cattail island) WPA (delta) Predation
Qa7 Ground (river island) Upper River Predation
Gl8 Ground (river island) Upper River Predation
Gl9 Ground (lake island) Pig Island - Somers Hatched
G20 Ground (lake island) Pig Island - Somers Hatched
G21 Ground (lake island) Somers Bay Predation
G22 Ground (river island) Fennon Slough Predation
G23 Ground (river island) Fennon Slough Predation
G24 Ground (river island) Fennon Slough Hatched
G25 Ground (river island) Lower River (braided section) Unknown
G26 Ground (river island) Lower River (braided section) Predation
(27 Ground (river island) Lower River (braided section) Hatched
G28 Ground (river island) Lower River (braided section) Hatched
G29 Ground (river island) Lower River (braided section) Hatched
G30 Ground (river island) Lower River (braided section) Hatched
G31 Ground (river island) Lower River (braided section) Flooded
G32 Ground (river island) Lower River (braided section) Predation
G33 Ground (muskrat lodge) Egan Slough ) Unknown
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Summary of nest site data for Canada geese inhabiting the upper main stem
Flathead River and northern half of Flathead Lake, 1985 (continued).

Nest # _Tyoe Location Fate
G34 Ground (river island) Lower River (braided section) Hatched
G35 Ground (dike remnant) WPA Predation
G36 Ground (matted cattails) Brosten's Pond (Hodgeson Lake) Predation
G37 Ground (matted cattails) Brosten's Pond (Hodgeson Lake) Unknown
G38 Ground (matted cattails) Brosten's Pond (Hodgeson Lake) Unknown
G39 Ground (matted cattails) Brosten's Pond (Hodgeson Lake) Predation
G40 Ground (matted cattails) Brosten's Pond (Hodgeson Lake) Predation
G41 Ground (muskrat lodge) Brosten's Pond (Hodgeson Lake) Predation
G42 Ground (matted cattails) Brosten's Pond (Hodgeson Lake) Predation
G43 Ground (matted cattails) Brosten's Pond (Hodgeson Lake) Predation

G44 Ground (muskrat Lodge) Brosten's Pond (Hodgeson lake) Predation
G45 Ground (matted cattails) Brosten's Pond (Hodgeson Lake) Predation

G46 Ground (muskrat lodge) Egan Slough Unknown
G47 Ground (matted cattails) Egan Slough Hatched
G48 Ground (marsh island) WPA (dredged ponds) Predation
G49 Ground (marsh island) WPA (dredged ponds) Predation
G50 Ground (marsh island) WPA (dredged ponds) Predation
G51 Ground (marsh island) WPA (dredged ponds) Hatched



APPENDIX V

Characteristics of Canada goose brood-rearing areas, based on 10 sites sanpl edinthe northern Flathead

Val l ey, 1985,
Cl osest Height above Distance from
0 osest ot her ot her Exi sting Exi sting'
Site# Area Cover Type cover type landform  Landform HAM water HW  water
(m) (m)
1 Brai ded Med. herbaceous Mar sh I sl and River 0.00 0.02 0.00 4.70
Section
2 Brai ded Pasture Decid. forest Ri parian River 1.50 9.00 1.50 9.00
Section bench
3 Epan Mar sh Gainfield Marsh Stough  0.00 0.00 0.00 0.00
SPough
4 Med. herbaceous Mar sh Ri pari an Slough 1.00 1.00 4,75 4.75
EP(?LTgh bench
5 an Med. herbaceous Mar sh Ri parian Stough 1.00 1.00 9.30 9.30
SPough bench
6 MWenneger Pasture Mar sh Ri parian Pond 1.00 1.00 20.00 20.00
Sl ough bench
7 McNenneger  Med. herbaceous Mar sh Ri parian Pond 0.00 1.00 0.00 5.00
Sl ough bench
8 Shaw s Pasture Med. hcrbaceous Ri parian Pond 1.00 1.00 20.00 20.00
Sl ough bench
9 Hal f Moon Pasture Unveget at ed Ri pari an Slough 1.00 1.00 12.00 12.00
Sl ough bench
10 WPA Mar sh Unveget at ed Mar sh Lake 0.00 0.00 0.00 0.00




APPENDIX VI

Frequency (n=I00 and average % coverage of plant species and
species groups found on 10 Canada goose brood-rearing sites in the
northern Fl athead Val | ey, 1985.

Species Group/Species

Frequenc  $Cover

| Graminoid®’

Trifolium#2
Unknown #13
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Frequency h= 00 and average % covera
species groups found on 10 Canada goose
1985 (continued).

northern Fathesd Valley,

e of plant species and
rood-rearing sites in the

Species Groun/Species Freuuency 2Cover
Unknown #14 8 0.20
Unknown #20 6 2.18
Unknown #21 2 0.03
Unknown #22 9 4,25
Unknown #23 2 0.05
Unknown #41 2 0.18
Unknown #42 10 0.98
Unknown #46 1 0.03

[11 Shrub (17) (4.2%
Populus andgustifolium 17 0.9
Salix spp. 10 3.23
Symphor icarpussp. 2 0.05

IV Aguatic/Sem -aquatic (41) (25.00)
Buumbellatus 10 8.50
Ceratophyllum demersum 2 0.05
Elodea canadensis 3 0.33
Hippuris vulgaris 7 0.18
Lemna minor 10 0.25
Lemna trisulca 6 0.15
Myriophyllum Sp. / 0.80
Polygonun amphibium 25 5.53
Potamogeton natans 3 0. 05
Sagitta ia cunneata 6 0. 28
Scirpus acutus 22 6. 85
Spirodela polyrhiza 6 0.15
Typha ifoli 10 4,53
Utricularia vulaaris 2 0.05
Wolfia columbiana 10 0.25

V O her (37) (5.15)
Bare ground 22 2.25
(pen  wat er 15 6.28

d Frequency and percent cover for individual grass species are

which were heavily grazed.

under represented due to the inability to

d

stingui sh species

b/ |dentification of voucher specinens for nunbered unknowns has

not yet been conpl et ed.
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APPEXDIX VI
Status of radio-equipped Canada geese found in the northern Flathead valley, Feb. - Nov. 1985.

COLLAR TRAP NUMBER OF
NMBER AGE/SEX TRAP DATE LOCATION  LOCATIONS LOCATION/COMMENTS STATUS
M0l A F 02-26~85 River 18 £3an Slough No locations after 5-22-85
MY02 sA M 02-27-85 River 6 Lower Valley, Rose Creek No locations after 4-26-85
MY03 A M 02-27-85 River 18 Braided area, McWenneger's Slough Left area 5/29, one location on 12-5-85
Myo4 A F 02-28-85 River 5 South end, lake, paired with MY05 No locations after 5-13-85
MY05 A M 02-28-85 River 6 South end, lake; paired with MY04 No locations after 5-29-85
MY07 S5A M 02-28-85 River 7 Lower river and valleys Shot 12-11-85 ldaho
frequency overlap with CSRT collar
MY09 A M 02-28-85 River 2 Delta island; possible frequency Shot 12-7-85 1&ho
overlap With CSKT collar
MY10 A M 02-28-85 River 4 WPA  toPolsonreturnWpA No locatjons after 3-27-85
MyY1l A M 02-28-85 River 2 Lower River to Polson No locations after 3-22-85
MY12 A F 02-28-85 River 4 Lower river and valley No locations after 3-15-85
MY13 A M 03-05-85 River 27 Egan Slough; raised brood Present as of 11-22-85
MY14 A M 03-05-85 River 19 Egan Slough, WPA; raised brood Present as of 11-22-85
M5 A F 03-12-85 River 25 my’s Bend, Half Moon and weaver’s Present as of 11-6-85
Slough; paired with M?17; raised brood
M6 SsA 0w 03-12-85 River 1 Lower river No location after 3-13-85
MY17 A a 03-12-85 River 39 Foy's Bend, Half Moon & Weavers' Present as of 11-6-85
Slough, paired with MY15; raised brood
MY18 A M 06-27-85 WPA 14 WPA and Lower Valley; Johnson Lake Present as of lo-10-85
MY19 A F 06-27-85 WPA 8 WPA and Lower Valley Shot 9-28-85 grainfields Lower Valley
My52 A M 06-27-85 WPA 13 WPA, Columbia Falls, Pablo Shot 11-24-85 above Bighway 2
Reservoir, Johnson Lake
MYS3 A M 05-27-85 WPA 15 WPA, Lower Valley, Pablo Present as of 12-4-85
Reservoir, Mud Lake
NY54 A M 06-27-85 WPA 11 WrA, Lower Vvalley N2 locations after 10-3-85
Pablo Reservoir
MYS5 A M 06-27-85 WPA 13 WPA, Lower Valley Present as of 11-6-85
Pablo Reservoir
My55 A El 06-27-85 WPA 10 WPA, Lower Valley No locations after 10-3-85
Pablo Reservoir
M489 A F 06-27-84 WPA : No recent locations No locations after 10-18-84
M2 A F 01-25-84 Elmo Bay 20 Braided area, WPA; raised brood No locations after 7-12-85
MH84 A F 02-22-85 River below 24 Cedar Island (south Flathead Lake), Present as of 12-4-85

Kerr Dam WPA; raised brood




