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1989 CANADA GOOSE PRODUCTION STUDY
FISH SPRINGS NATTONAL WILDLTFE REFUGE

[ SFE TR A o S B TH I
1. Delerming Lhe réproduclive sucecess of the breeding
population Including average cluteh and brood size,

total hatched, tokal Fledged.

2. Determine drcas/types of nest sites selected and the
reproductive success perlaining Lo Lhese =iles.

1. Determine site wutilization for feeding, leafing, brood
roating throughout the reproduchkive season.

4. Determine the feasibility of a continued geose hunting

seazon, in relabion La 1ls impach on Lhe breeding
population,

PROCEDORES :

Si1x pair counts were completed between March 31 and May 17.
Local ions of goose aclivily were nobted and/or mapped during the
counts, Supplemental observaticng were made between gounts to
verify nesting territories and foraging/loafing areas. Counls
wers conducted from 4:30 P.M. to sunset (except count $#1) to take
advantage of increased goose activity durang this bime period.
Only those pairs or lene males which digsplayed a specilic sile
affilialion were Lallied as nesting pairs. Groups of geese that
broke into pairs when flushed were treated as flocked birds.
Pairs which did not show any strong terriboriality were
congidered Lo bhe non-nesling, Firsl ar second year subadultbs,
These pairs weres not used to calculate nesting data.

Ag pairs =sbarbed nesling, inlensive ohsecrval ions weres mads Lo
luate the exact nest site. "Located" nests were checked at
least otice to determitne gluteh gize. HNests with less than 3 sggs
wers rechecked to verify fthe Fioal clutch sise. Nesl checks were
mads by foobt, canoe, and/or airboat depending on the logation of
the nest. Nest obscrvations were made by distant vehicle and
gpotiing scops Lo nobe nesl achiviby and limib disturbance. When
hatehing times appreoached, nests were checked 1f the female was
et vigible from the wehivle after twe or more sighting abttempts
fsually wilhin 2 days) or when new broods were sighted in the
ared. This was dependent on the degree of visibility exhibited
during earlier observations. Some females were gasily observed
while incubaling, olLhers were more wary and otly Lhe Lops of
their heads could he observed from time to time. One nest was
checked when hatching was a weelk pverdue. All nest sites were
frequently monitorsd unlil halehbing or anobher conclusion was
reazsched .,

Brood counts were started after the first brood was obhserved on



May 2. ‘Subsedquent counts were conducted during the pair counts
and first duck brood count. Tneidental observalions pravided the
most information on broods and use areas. Brood age, size, and
localtion were uscd in an abtbtemph to follew specilic family
aplivily and monilor brood mortality. This worked well in some
cases but mortality, brood mixing and movemenls Lo olher
impoundmenta made positive family ldenlification difficult in
later wesks. Location of dse-areasd bedame important in later
weeks to determine the overall gosling populalion. Enown usé-—
dreas were Lhe Tocus of subsequent gosling banding effarts.
Murther reference to gspecific nesibts, pairs, or brocds will Follow
negt codes Iin Anpendix 1.

RESULTS:

Pair counts were conducted on March 31; April 7,14, 26; May 5,17.

There was an averaqe of 25 pairs ecunted (high=31, law-21). The
average adult goose populabtion up Lo May 0 was 84 (high-95, low-
76). The populalticon poase Lo 428 by May 17, as "meltsrs" began

to arrive.

Fighlean (183 pdlrs of geese were conzidered to be breeders. The
other ohserved "pairs" could not be pinned down Lo a apecific
area. These were probably paired sobadults that did not breed.
Fisgh Springs NWR tg feairly open in most areéas,. particialarly bthe
north units where geose nesbting primarily ocours. The freguency
and intensity af observations was heliesved sulflilcient Lo find
virkually all nesting or probable nesting areas. Of the 18
apparent nests, 13 were Ffound. Twoe of these were on natural
iglands, the resl on man-made islands or platforms (Appendix 1) .
The 2 Lerritorial paire/lone maleg from the east side of Byret
unit (E12,E17) were replaced with 2 bhroods of 53 gaslings sach on
May 7. "Thoeugh no nests had been previeosly found, theése 2 pairs
weré the only ones obsgerved on Egrét unit. Therefore these .
broods wore u._[uated with the 2 terrilaridl pairs. Two pubential
pairs/lone males wére observed regularly aleng the inner dike of
avoreal. unit {(ALD) and the Inney dike of Curlew wynilb (813). Hests
would not be located but they were considered as bresdecs: (ne
lone, wisibly and audibly "upsel" goose was observed in a sleough
on Avocelt unit while conducting duck pair counts: A search on
the following day revealed a freshly lined nesl (A183) wilh & lew
small buried egyg Fragmenlbs, bul no geese 1n the area. A later
cheok of the site and area produred neither geese nor eggs. Tho
ggq fragnents Found were wvery few and appeareéd to be From a
Former nest. Predation seems unlikely because ol Lhe neabness af
the down lining. TL 18 beliesved Lo be a nesl abandoned prior Lo
egy laying due to the fresh, clean appearance or a Lrial anest
built by a subadult. It is not believed bo have successfully
hatehed. Ths inclusion as a nesling palr 15 suSpect.

Twelye H_}.";I of the 18 nests hatéhed {(mucoess s SR One nessl
{(H?) conlained a dead gosling with the ether edggs either
infertile aor in various stages of development. Observations show
that the nest was abandoned before or during Lhe storm on May 12,



probably precluded by Lhe dealh of Lhe gosling. This nest was
not ineluded in the "hatcohed" category. The convenlbional melhod
aof delining a suceessful nest as one which hatches al least one
egg 15 misleading., particularcly in bthis case where the gosling
died before leaving the nest. This may meare aptly be Lermed an
abandoned br falled nesb. One nesht (HD) contained all infertile
eqgs. Two unlocaled nests (A10,013) were believed ko have been
cither destroved by predators or failed nests. The absence of
adull geese in the area after certain dates and the lack of
Broonds indicate an unsopocessfol aesl or losl brood. Only one of
the "fFate determined" nests (I15) was destroyed by predators
(eoyole) - 7-8% of Lhe known nests. This was a late nesting
attempt initiated around May 1.

The average olutech siz2e of knewn mests was 6.23 (high-8, leaw=57.
Seventy-esight percent {78%) of Lhe tobtal nunber of eggs haktched
(63 wf 81y, while S38% of the eqogs of successful nests hatehed (63
ol BdY . The average brood size habohed from suceessfual nests was
.3, Artificial structures exhibiibed an inoreased nesbing
snceess and contained larger ¢luteh sizes thanp natural islands
tappendix 2). Despite Lhe small sample size, this hasg been
reported in other studies poncperning nesling gerese and artificial
shrueturas.

The first hrood was ohserved on May 2 in Avgoet unilb and hatehed
from AY9. Five of the (6 hatohed young were observed. On May 16,
anly 1 of the nest sites had not hatched or ceased activily. The
last nest (I115) was destroyed in sarly June, Jjusl prior to
hatehing. Seventy-three goslings in 12 breods left Lhe pesbs
This incloded broods from the 10 known sucecssful nests; plus the
2 broods of 5 goslings on Bgrel OUnit.

Ninpteen brood counts were conguctad May 5 fto July 13,

Incidenlal ohservil.ions were noted on other dayvs, sinee all
broods counld not be located on 4 glwven day. On May 17, 10 of 12
broods were counted. One additional broody pair was obzerved on
a sallgrass meadow, bul no goslings were seen. Thig was believed
te be Lhe family from I1l, containing B-la goslings. This brood
was ohserved the previcus day but not on the 17ths The Mallard
unit brood was Lhe only anaceceunted brood that dayv, but was
ohsorved 2 days later. Fertv—ane (41) of Lhe original goslings
were tallied. Thig is a 44% mortalicy for broods that were 1 Lo
15 days old. When caleolated by age, this shows a 58% mortality
for goslings in the 1 ta 2 week old range (53% For 10-12 day ald,
64% for the 13-15 day old)., Brood data collected over several
days around June 1 ¢gives a berl. gurss estimate of 33 surviving
goslings (55% mortality), with the ¢ldest hreads being 4 wieks
old.

A brood count on June 24 tallied 8 broods with 22 goglings.
Subseguenl searching did not reveal any unaccounted broods. All
hroods were then 39 te 52 davs pld (5.6 ko 7.4 weeks!. The
averadge Class T1 brood size = 2.75. Final ecalculations show a
% survival rate for Fish Springs goslings. Assuming Lhal Lhe



other 4 broods were alive bat unfound, which is not consideared
likely given the intensive sedrching, the averayge class 2 brood
gize would suguest 43 fledoaed goslings or 45% survival. Helidge
paersennel banded 15 of the 22 goslings from June 27 te July 7.
Thig additional disturbance secattered family groups Lo olhar
enlle and increased thelr wariness. This made Purther censusing
difficult. A final count on July 13 Lallied & broods with 15
young. There was no further mortality in the 4 breads that ceuld
he: identifiad Lo family. Survival Lo fledging was set at 22
birds., The low production and the low number of hreeding pairs
this year pronghed the closure of bthe 1989 goose Hunting season.

DISCUSETON:

Canada Goose production ab Fish Springs has apparently bottomed
sut 1n 1983, The estimated 22 fledged goslings and L8 hreeding
pairs are Lhe loweslk figures reported on the refuge since at
least 1965. The 1988 census [igures show an estimated 00 geese
pregent during the breeding seagon. Unfortunately, palr counls
were nol conduelsd nor was there any effort to monitor the goosge
population after the 1987 hunting ssason. Census and brood data
would 1mdicate roughly 25-40 breeding pairs in 1988, a 47-67%
drop Crom Lhe 75 pairs esbimated in both 1986 and 198%Y. Allowing
for census variation, ete., Lhis mlill shows a sianificant drop
in breeding pairs after the 1987 hunting season. The 1988 and
1989 bresding papulalions were the lowest in 24 years and both
followed hunting seasons (1987 and LOEE) .

As noliced in pasb yedars, Lhe Fish Springs populatien exhabits an
nhuzuallv high rate of gosling mortality when compared wikh bhe
"average" Hocky Mountain goose population. There was a 70%
morbality in 1989 4l FSEWR versus a 7% average morbality for the
RMP (Krohn, W.B., Wildlife Report #228). The low gosling
survival, and thus recruitment into the hreeding population, is
copngidered to he a resull of habilbat comditions, predation and
possibly weather. The sudden ¢rash in the breading populalion
cannob be explainsd by habitat or predation problems. It may
have resulted frem a combination of delerioraling breeding
habitat, chrenic lew recruitment and other wanknown Taclors (sueh
a8 weabher). This compounded with the opening of a full-scale
hunting season on a bresding goose popalation that prebably has
had littleé Lo no pxposure to googe hunting preszars  Reason
closed on Pish Springs for 27 yeavs).

Pair and production data exists for most years, bul Lhe lask of
cgant inuity in colleetion procedures makes yearly comparisons
difficull al hexl. Palr counts were sometimes used Lo estimate
production;: while in other years, no pair counts were conducted.
Counting palred non-breeding subadults probably skewed some dal.a
as well. Inlensive brood counts would give the best indication
of reproduction. These inconsisbencies negalbe meaningful
comparisons betwoen vears of data. Howewver, past dala should nol
be overlooked since i stil] represents ftrends in the populatlion.
From reported data;, total proeductien from L9865 Lo 1988 was 2489Y



goslings wilh an dverage aof 104 fledged per year (22 in L989),
The averadge pair gount froem 1972 Lo 1980 was 66 bresding
paivs/vear (18 in 1889),

HABITAT AND PREDATION

The guestioen of habitat lies principally on brood-rearing or
foraging habitat not breeding habitat. Family groups showed a
atrong tendency La farage oubside Lhe main dikes of Lhe refuge.
This cuts goslings off from the safety of open water and would
make them casier tardets for coviotes and large rapbors, such as
cagled and great horned owls. Although PinLail and Shoveler
unils were dry throughout the summer, they did contain

sufficient water during the breeding season to entice FH ko nesh.
The lack of breeding sites was noll in gqueslion owing baomooh
higher pnesting densities in past vears, and the gensral lack of
pailrs present on the refuge.

Low survival rates of the pefugs goglings appears to be g
function of a high predation rate caused by a lack of safe
foraging dAreas. Coyoles are consgidereéd the main predator of
goslings on the refuge. Black-crowned night herens and great
bBlue herons probably take some of the Class Ta-b hirds, with
raplors possibly causing some mortality. Other than I night
heron predation incident, no speciﬂia predation mortalities were
observed.

High predation rales can be influenced by several factors. Large
nunbers of predators would naturally excrt more pressurs on
goslings, since competition for available pray and prime foraging
argas would be high. Pramily groups that congistently use the
"non-gafa" areas outside of dikes would present a few predators
with a large number of gasy anmd predictable opporfunilies. A low
Allearnate food base, primarily small rodents, would farce
predators to foous more on hunting birds. Currently, the status
of predator and alternate Brey species 18 unknown.

Though we lack fqualitative data, Fish Springs geege and goslings
have loating and foraging tendencies which seem to increase
gosling exposure Lo predalion. Loealing on elevated roads and
dikes by floecks, pairs and family groups 1s a common practico.
This iz not consldered a preblem in wary adoll geese buk may pose
a problem Lo [lightless young. Steep banks and thick wegetation
in some areas can allow covotes to appreach clesely before
deteetion, thus giving them an additional Jump as goslings
soramble For Lhe waler. FPordging areag however pay be tlie mosi
likely culprit for high mortality.

Observal.ions revealed exlensive foraging in areas outside af the
elevated roads or dikes {Appendix 3). This indreases visuaal
expusitre to predalors as Famil is-}:-a_ cross Lbhe rosds. Tt alga culbs
the goslinge off from the safety of the water. These foraging
areas contaln a mixture of saltarass, wirerush and alkala
bulrush, usually with a shallow (1=-2") govering of water. While



thig affords geod hiding vover for goslings, a persistent
predator would be undaunted when 1L realizes an easy meal is in
Ehe area. The sflfeclivanegss of parental protection ander thosco
vircumstances is unknown, particularly if 4 pair of predalors is
invoived., Since covetes alsc use the elevated roadways, their
ability to debecl Lhe goslings is increased versus a flabt ground
approach, plus their position on the zoad culs ofll all wscape
rovbes ho bhe water. These oukter Foraging areas were used by
miny of the broods Lhisg vear and arve localed neap oozl of Lhe
goose nesting units. The principle areag this vear were ogtside
Lhe dikes wl: NE dvecel, B Fgret, ® Gadwall and XW Bacrison
units.,

On Avocet unib, brood A9 was observed numerous Limes oub=side Lhe
dikes and lost 4 of 6 goslings. MLl from Mallard moved
immediately to Avocet unit but remained well hidden in the
interior. 1t lest 2 of 5, one of these Lo a nighl bheron. The
two Egret broods were observed outside the dikes oocasdionally and
Freguenlly loaled on Lthe dikes. They lost 5 of 10 goslings.

Four broods were routinely abgerved in NW lUarrisen unil wilh some
ohaervations oobtgide the dike. Two of these broosds (H2.BG) did
nabt. fair well. PR halched when Pinbkail wnil wasg dry. TH lost 3
of 6 young on its long march to the apen water of lHarrisoen unil
and 1ts exposced swim to the NW corner of the unit. Theae 3
Camilies (reguented Lhe NW Barrison dike and beyond., A 6/31 brood
count tallied only 4 goslings in 2 hroods. H11l, Lhe lask nest
hatchod, was not observed outside the dikes possibly becauss Lhe
areda was drying up; 1L al=so was observed more frequently arcund
the NE part of the unit, as well as on Gadwall unit. L appearead
Lo have [ledged 5 of 6 goslings. This unit broods in general
were difficull Lo locale and appeared bo move about between
Gadwall and Egret units. They were not observed far [rom deep
water or heavy vegetation and appeared to fair better than other
bhroods. There are no "unsafe" Foraging areas adjacent to this
unit, when compared with foraging areas at olher unils.

The hahilal problem appears Lo invelve bhe use of foraging areas
which offer greater exposure to predators and a lack of o loze,
vpen waker for safety. Havd data does net exist to prove it, but
broods using these ouler foraging areas appearad to suffer
greater mortality. This dilemma may be partially solved wilh
morse: rigorons habitat management Lo Increase I[orading areas
nearsr Lo waber.

rregsently, muclh of the refuge consists of thick decadenl stands
ufl vegelLalion. Tha affect on populations of albernate prey
species, such as rodents, is unknown. Coyobes and raptors appear
o rely on waterfowl, most noticably coots, far a subsbanlia]
port.ion of Lheir diet. Whether rodent prey is unavailable
through low populations or unallainable because of thick
vegetation is nobt known. The question of alternale prey sources
needs to be addressed i1f future efforts are to key an habital
conditions and predalion.



HUNTING

The impact of the 1887 and 1988 goose hunling seasons on Lhe
breeding population iz unknown. Band recovery data supplied by
Lhe Oklah Deparbtment of Wildlife Rescuress indicates that 20 FSNWR
banded geeze were shot on the reluge during Lhe 2 hunting
seasong. Only 1 bird was a logal., With only 25 local birds
Banded in 3 years, Lhis low réfurn rate iz not surprising.
Forty-one FSNWR banded geese were recovered in [887 and 1888,
Sinece 20 were shot at Fish Spraings, this wonld indicate that the
refluge seasons significantly impacted the goosce population.
Though probahly statistically incorrecl, Lhis shows daf apparent
doubling of the mortality rate of FSNWH geege. lowevear, this
return data concerns meolters and may net be valid for the
hreeding population.

Refuge banding efforks prior o 1983 and subseguent band returns
show that there have beesn 25 band recoveries of local birvdas to
thig date: 8 in California, 5 in Idahe, 3 in Nevada, 7 1in UbLah
wilh 4 al. Fish Springs, 1 each in Colorado dand Alberta. This
shows a wide migralion pallern bul also indicates that some birds
remdin abt Fish Springs opr in the area throughoonl Lhe winler.
Twelve of Lhe non—-Fish Springs recoverics ocurred in Decembeslr and
January. This may indicals Lhal. Lhe migrabory portion of the
hreeding population exhibits a late movemenl, Lhus subjeclhing
Lhem Lo most of the refuge hunting season. The timing of this
movenent probably coincides with freeze-up conditions on the
vefuge. The refuge has not vet rveceived carrent return dala
pertaining to these loecal geese banded befors 1983, These hirds;
if gLill arsund, shtowld have comprised a Ffair part of the current
bresding population.

RECOMMENDAT TONS :

The appreach recommended to address the historically high

morklal ily rale is Lwo-fold. Thereazed coyeobe management 1g 4
likely step ot probably will nel solwe Lhe praoblem. CGurreently
we do not know the true status of our coyste population nor do we
know how many is bEao many. Removal of a few animals may be
prudent buli an eradicalion program 1= not recomnended, since
covotes serve many useful functions both bilologically as well as
asrglhaelical ly. Habitat marmagement vwis burning and water dcontral
ig of prime importance bo goose managemenl, a=z wel!l as the other
wildlife. Much of the refuge 1 ourrently engulfed in decadenl
slands ol vegelabion, be it saltyrass, wircrush or tthe baller
emérgents, DLurning should ocpen Lhese ardas Lo increasied gqrazing
by geese. Since burning and water gontrol is standard procedure
al. Fish Springs, efforts should be made to identify likely yooge
qrazing areas and cotncentrabe managemenl af forls Lhers.
Hopefully, this will éntice many of the geese to foradge inside
the dikes, bLhus lowering Lhe predacion factor. Some arcas have
been identified and are incorporated in the fall 1989 and 1990
burn plans. & syvstem for meonitoring these foraging areas should
be wsbabl ished.



Many unanswered guestions exigl concerning Lhe stalbus of the
refuge's breeding googse popilation. If a hunting season is to be
re-initiated, these guestions nesd to be addressed: LDala
concarning banded molling geese should not be considered wvalid
for the breeding population. The UDNR suggests that the reluge
18 best utilized as a molbing and wigralion area and not a
bresding area. While this may be so, the faet that gecae have
produced relatively well in past vears, proves that Lhe refoye
ean Continue to produce ysese. The establishment and maintenance
of a bresding goose population has been a refuge commitment

sinee the refuge was cstablished. IF a fubure hunling season is
b be intthiated, 1L shouwld be done wilh more data than is
currently at hand.

PRIORTITIES:

1, Keep Canada goose hunting secason closed unkil ak least 1994,

4. Initiate and maintain a prescribed burn plan with emphasis on
goosa foraging sibes.

3. Maintain set watelr management levels adnd evaluate Lheir efTend
on foraging sites.

4. Conlinue monitoring the bhreeding goose population in respect
to production, survival, =site utilization.

. Continue banding geese wilh emphasis on locals and breeding
Adults, including neck handing te monitor family movements,
brood interactions, migratory or sedentary patterns.

. Continue to ceooperakte with UDWR in banding molbers on FSNWH.
Cogrdinale band reburn data for juveniles and molbters.

7. Initiate a small mammal program aimed at determining
population levels, habitat influsnces in relalion Lo pray
availability, small mammal response to burn activibies.

He Determine covobo populiation size and revise predabtor conbrol
plan as needed.

9. Maintain and/or enhance available goose nesting structures.
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ADPENDIX 2

1989 ARTIFICIAL GOOSL NESTING STRUCTURE SURVEY

Harrizon Unit Btructure typs. Kest # of eggs/hatch
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H3 i 1]

H . " ]
15 ! 4]
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APPENDLY 2 (cont.)

of necsts

41

% of total

# suceesslal
% gucgeessful
* of eggs

¥ habrhed

ave. olutch gize

PLATFORMS ARTIFICIAL NATURAL TOTAL
LSLANDS 1 SLANDS

6 5 7 18
KB 24 20

4 4 4 12
67 80 7

39 31 21 91
26 26 21 73
BB By 59



APPERDTY 2

1989 CANADA GOOSE USE AREAS

AVOCET UNIT

The Avocet foraging area (mapiaAFl) iz levated outside the NNE
corner of Lhe unil and the 8F cornper of Curlew unit. The total
use area is akout 7.8 acres ineclonding a .25 avre pond. Sallgrass
ponprises aboot 5 adres, of which half is elevated and supnoris
only sparse sdllgrass, Salicornia, and graasewood/shadscale.
Approximately | acre of mixed bulrush (hardslem, Olney's, dlkali)
are scabbered along the pond and a sleugh aleong the west side.
About | acee of dense wirerush and numercous thin stands finish ap
the vegetative sover type. A half of Lthis ares 18 seasonal ly web
through seepage and retains a shallow cover of water inte the

S LI 1

Flocks of geese hidve been obscrved in thisg area in early spring.
Brool AY was obgerved regularly in Ehis area throughouot bhe
brood-rearing season. It utilized the adjacenlL NE Avoceal
impoundment for escape and hiding cover, Brood MLl began
frequenbing Lhie NE impoundment Tater in the sceason bhut was rot
chserved in AFLl., This hrood was otcasional ly observed in bhe
interior areas of Avoecet unit during the early season and
returned te it during the laller slages for short pericds. Both
brocds were observed loaling on the NE and I dikes. A9 lozlb 4 of
6 goslings, M11 lost 2 of 5 - one to a black-crowned night heren.

CURLEW URTT

The Curlew foraging areas (OBL,CEF2) are looalbed along Bhe past
gl af Lhe inner dike., C€F1 congists of approximately 40%
saltgrass and 60% alkali bulrush; CF2 has about 70% saltarasgs and
30% alkali bulrush. Both areas had a shallow cavering of water
in the spring and early summer. Palr €13 wasg observed regulariy
in Lhese arsas; op to the apparent Faillure of this pairs nest.,
The dike in this area is relabively unobhrusive, though CF1 is
over 50 vards from open water. CF2 appears bo be a good
alternate foraging site depending on the water management wegime.
with the somewhalb rcecenl addition of the Inner dike, cutrrently
there is ne sst water level faor the area saubh of kthis dike.

EGRET UNLT

The Lgrel (oraging area (FF1) is east of structure E7 and
primarily includes the immediale area around the gutflow channel.
Wirerush 1s the primary cover with Some dense sallprass and
alkali bulrush. Shallow water 1s also a principle component
here. Pairs and broods $12 and E17 used this area extensively
througheut the nesting and birood-rearing season. Leafing on Lhe



APPENUTX 3

dike was typical. This dike is relatively high compared Lo bthe
putlying flats and would prove a barrier teo geoeslings having te
flee for open water. It also makes s nlce viewling area for botbh
geese and predalors. The enlire sasl zide of this anil s
virtually free of Lall emergents, thus providing good visibility.,
Thege 2 broods lost 5 of 10 voung, all between 7 and 1D days
AflLer Walualing.

TRTS UNIT

IF1l is leocated south and cast of the main impoundment. Tt
congists pringipally of Lall, dense wirerush wilh some sallbgrass
te the gouth., Again, shallow water covers puch of this area.
Flocks of gesse and broody pairs often used this areda. The size
of bthe unil. and densily of cover made brood observalions
difficult here. [t appeared that the 3 Ibis broods and 52 used
this area and the NE shoreline {(emetrgent growkbth) during Lhe Eirst
few weeks., Some broods laler jJourneyed Lo olher impoundoenls and
utilized thé open north end of the unit, In general, thig seemns
to be a good foraging area and is close to escape water.

However, Lhe vagelalion s very denge and is glabked for burndng
in 1998. This should improve the quality of the area for both
geese and waterfowl .

GabWALL UNIT

GEFl sncompasses the entire northern 2nd outside of the Gadwall
unit dike, The arca is principally used by adult gesge in early
dapring and prior Lo molbting, depending on the ground-moisture
conditions, Primarily an alkali bulrush/sallgrass mix, wlilh some
wircrush, this arca roceives gspring runoffs and seepages,
depending on Lhe water level of the dmpoungment. Thig unib was
the principle molting area fopr gesse in LOBY9, Several hroods
movaed itito this impoundment later in the rearing sScason.
Gbservations of goslings along the north dike was common,
although Lhere did nol appear bto be much use north of Lhe dike.
Ohgervations of adults suaggest that the bost foraging arsas are
over 11U yards north of this dike. Hecawse of dry condiftions,
summer [oraging is probably seduced in this area.

HARKISOM UNLT

The areas north of this onit (HF1 and HFZ) are primarily
sdlLlgrass wilh scalleted sLands of a4lkali bulrush.  The enliee
area receives seepage water and spring overflows. Adult gesese
are observed here mostly in the spring. Family groups used the
NW part of Lhe impoundment exbtensively. Some gas]ing ugse oulside
of the dike was obgserved as well as loafing on the dike. This
arca has a long, straight wehicle approach from the =ast (the
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preferred roule Tor censusing) Lhus giving Families sufficient
time to gain epen water., This probably prevented more reliable
pheservalbions for Lhis areg. HEZ 1§ gandwiched bhetween the main
imnpoundment and west side slough. |t contains a conglomerat ion
of pliant species and sheet water. It s used by adults but its
use by goslings is unknown. Th i= broken by a ling of dunes
which wauld sericusly hamper gosling access to the area, There
are Somc favorable arcas close to water which are important
Fiyraging arpas. '

With Lhe planned reef luading of Shoveler and Pintail units,
nesting and forage patterns are expected to change samewhat in
1aun.
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Planl mameés uzed iTn repoel

Saltyrass (Digtichlis spileata)
Wire rush (Junpus hallicus)
Glney's bulrush (Seirpus americanus)
Gt Prush (Seiypus nayiltinas)
o
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