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PREFACL

This is the final report' for a project funded by the Contaminants Program ol
the L.5. Fish and Wildlife Service (Salt Lake City) and by the Utah Division ol
Wildlife Resources. 1t 15 a summary of findings especially important for the USFWS,
particularly Fish Springs NWR. Additional information may be found in the thesis®
from which this summary was abstracted. The thesis is located at the Quinney Library
at Lltah State University and at Fish Springs NWR. It may also be obtained through
Interlihrary Loan Services at any major library, or from the Cooperative Iish and
Wildlife Research Unit. This project was coordinated and administered by the Utah
Cooperative Fish and Wildlife Research Unit. The Unit is a federal installation based
at Lltah State [niversity whose activities are overseen by its coordinating commitiee,
comprized of representatives from Utah State University, the Utah Division of
Wildlife Resources, the Wildlife Management Institute and the U.S. Geological
Survev-Biological Resources Division.

ABSTRACT

We studied the western Canada goose (8. ¢, moffifti) population at Fish
Springs National Wildlife Refuge in western Utah from March to July in 1996 and
1997 to determine the causes of low gosling production. Our initial interest was in
whether water salinity was involved. We researched the elfects of saline dninking
water by conducting an experiment on captive wild-strain goslings that were collected
as egges from Cutler marsh in Cache County, Utah and by observing free-ranging
broads in the brood-rearing impoundments. Mortality occurred in captive goslings at
18 puSicm; effects on growth were evident at 12 uSfem. We identitied 11
hydrologically distinel areas within the 9 impoundments at the relupe. From 15 April

U This report may be cited as: Stolley, D. 8§ J. A, Bissonetie, and J. A. Kadlee. 1998,
Lxeculive Summary: Limilations on Canada goose production at Fish Springs
Mational Wildlife Reluge, Utah. UTCFWRLU 98(1):1-20.

® Stollev. [, 8. 1998, Limitations on Canada goose production at Fish Springs Nalional
Wildhfe Refuge, Utah. M.S. Thesis, Utah State University, Logan. 103 pp.



to 15 July. conductivity measurements ranged from 3.1 to 25.4 pS/em within these
arcas. Chur results suggest that at the levels that goslinps experienced during the
eritical hatchling period during 1996 & 1997, salinity was not a serious problem.
During exceptionally dry years, if salinily levels rise during early spring, then its
effects might be more directly related o gosling mortality. At the levels we measured
during this study, mortality in free-ranging goslings wag independent of specific
conductivity. Rather, annual goose production appeared to be limited by predation and
human disturbance. This conclusion is supported by 2 lines of evidence: a) low
ground-nest success, and b) low gosling survival. Ground nests had lower nest
success ( 36%-9 of 16 nests) in both years than artificial nesting platforms (90%-9 of
10 nests). Gosling survival to fledging was 25% and 52% in 1996 and 1997,
respectively, well below survivorships levels reported in the hiterature, Our
observations suggest thal coyotes are abundant on the refuge and we observed them
hunting for geese. [Tuman disturbanee appears to predispose goslings to mortality
because soslings oflen became separated {rom their parents after disturbance. Low
productivity also is related to the low number of breeding pairs on the refuge. During
the summers 1996 and 1997, number of nesting pairs of geese averaged 26 and 39,
respeciively.

INTRODUCTION

Although goose populations are thriving elsewhere in North America, the
western Canada poose (Bronta canadensis moffittd) has experienced low production of
goslings ul Fish Springs National Wildlife Refuge (FSNWR) since at least 1987, The
number of goslings surviving to fledging age (approximately 70 days) ranged from 17
to 34 per year from 1989 to 1993 (no data for 1994). FSNWR is located in the west
desert of Ualy in part of the former Lake Bonneville lake basin, and is characlerized
by high salinity in both the spils and water, Refuge personnel and others have
expressed concern that the high salinity of the brooding impoundments may be

causing low vosling survival.

GOALS AND OBJECTIVES

The goal of this study was to determine if there are limilations on gosling
production at Fish Springs NWR, and. if 50, to examine the causes. To do this, we

addressed 3 mnajor abjectives. We wanted to:



1, examine the ellects of saline drinking water on gosling survival and growlh.
2 determine if, and at what stage in the reproductive cycle, production is being
limitled, and

3. suggest options for poose and gosling management.

STUDY AREA

Fish Springs NWE is located at the southwest edge of the Grear Salt Lake Dosert in Juab
County. Lirah (Fig. 1) The refuge is al an elevation of 1,311 m (4,300 &), and receives an average of 20
cmi (= 8 in) of rain annually. Temperatures range from -26.1 to 42,7 € (= -15 to 108 F) . The refuge is
7,282 lia (17,992 ac) in size and contalns approximately 3,604 ha (R.905 ac) of saline inarsh, 2,867 ha
(7,084 ae) of mud and allsali flats, and 811 ha (2,003 ac) of semi-desert uplands. At optimum water levels
there ave about A16 (33,5000 surface hectares of water io & complex of pools, sloughs, and springs. As
ancient Lake Bonneville laké hattam, the refuge i (lal, and the soil is saline and alkaline,

Five major, and several miner thermal springs arise from a fault line running parallel W the gast
side of the Fish Springs mountain range (Fig. 1) and feed the refuge’s marsh. The springs are moderately
hrackish with specific conductivily measurements ranging from 2.9 to 3.4 p8/cm, except for North
Spring which measures 5.1 uSfem. For comparison, resh waler measures about 0.3 pSiom,

An aerial photograph taken before modification of the wetlands began (circa 19607 shows an
aren ol sloughs and parrow waterways lined with emergent marsh vegetation (Fig, 2). After the refuge
was estabilished in 1959, 9 large, shalkow pools, impounded by dikes and fed from the springs through
canals, were created, enlareing and modifying the natural marsh. Much of the area covered by the more
southern impoundments, wz., Avocet, Mallard, Curlew, Egret, and Shoveler, was part of the criginal
slough; this, there are numerous islands and peninsulas. The southemmeost impoundments also are closer
ter the springs that provide their water, Because of this, and because the soil underlying these
impoundments is flushed continually with water of relatively low salinity, most of the year the water in
these poals is anly slightly to moderately more saline than the springs. The impeundments contain typical
emergent marsh vegetation, e.g., Olney’s thres-square hulrush (Seirpus americanse), cattail (Typha
chomningenyiv), hardstem bulrush (8 acnins), alkali bulrush (50 mardifanes), wirerush (Juhcus qretious),
and saltorses (Fariehliy gpicata), Abundant mats of submergent vegetation, primarily wigeongrass
{ Ruggaia vecefiimal and miuskgrass (Chaea app)., and spiny, or pond naiad (Yafes mering, and coontail
(Cerantipdn wttonr demersum)y grow in the springs, canals, and ponls. Additionally, the native Plragmites

anviralin lus expanded into mucl of the marsh.
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The nomhern impomdments, viz., Ibis, Piotail, Harrison, and Gadwall, were constructed on the
norlbern edge of the original wetlands, and contain little of the original marsh structure. Most of the water
feeding iese peols comes from the southern pools that are more saline than the springs thal supply them.
A a result of the evaporation und leaching of salts from the original playa, the water in the northernmaost
impoundinents is mare saline than in the southern impoundments. The water in these impoundments is
reduced. ofien severely, during the summer because the volume of spring input does not match
evaporation rates, The bordering vegetation is characterized by saltgrass (Distichiix spicaia), pickleweed
{Ailenrolfea occidenializ) und unnual samphire (Salicornia europaea). ‘The ponds contain little emerzent
or submeraent vagetation. However, sloughs io these impoundments are fed trom the less saline main
caral, or frovn Morth Spring, and specific conductivities range from 4.7 o 7.5 pSfem during the breeding
suason. They contain vegetotion similar to the southern sloughs.

METHODS

We conducted an experiment on caplive wild-strain goslings that were collected as epgs from
Cutler marsh in Cache County, Utah. Immediately afier hatching cuch gosling was randomly assigned to
une of tree treatments; tap water at about 0.3 pS/cm , and more saline water collected from the
impoundments and adjusted w 12 pSfam and 18 pSlem. The goslings were given commercial chick foad
and wacer ad fbem, We measured budy mass, wing length and culmen length of the goslings daily from
day | 10 28 fodlowing hatehing

We measured specific conductivity on a weekly hasis at 17 water control structures along canals
and at the edees of impoundments in order to identify it hydrologically distinct locations within the
marsh existed, and il 50, W quantify the salinity levels at each location over the course of the brecding

SEASn
T determine the location and number of goslings in every brood daily from hatching through

duy fifleen, we marked adults and found and monitored nests. We trapped molting, breeding adulis in
199G, and placed individoally marked plastic neck collars on them. In 1997, we trapped and put radio-
collars on nesting females when their epgs were pipping. We used telemetry and observations to locate
broods. We conducied all observations and radio tracking from the dikes surrounding each
inpoundinest

T 1cst the relutionship between salinity of drinking water available to goslings and mortality
using i chi square analbysis, we list caleulated daily estimates of specific conductivity, Next, we classificd
brood locations durmg day | theangh day 13 following hatching as either low (8.2 pSicm) or high
(o ®.2 pheomd conductivity, These levels were determined arbitrarily. We tahulated the day of morlalily
for all deachs until day 13 For this analysis, we did not use broods that were in an unknown location for

maore than 7 davs Likewise, if o brood found moesty in high conductivity locations was found in a low



conductivity lnzation for more than 2 days, or vice versa, we did not use it in the analysis,

To guantity number of tarritorial pairs and breeding pairs, we conducted daily and weckly pair
comnls, and daily ood twice-weekly observations of territorial and nesting behayvior from 22 Mareh to 5
May m 18996, and 21 Murch Lo 1] May in 1997, We drove slowly along the dikes that surrounded every
inipoundment and made ehservations rom our vehicles using spotting scopes. Pairs, and “singles"
(asswmed to be lone males with a mate on a nest), ageressive behavior, and nesting behavior were
recorded and location of geese marked on a map.

Fo determoine the number of breeding pairs, we located nests. We observed artificial nesting
plarforms far signs of use, and u}u:ckec.[ them several times over the season. We locuted ground nests with
a variety of techniques, 'The vast majority of ground nests were found searching from an airhoat. Every
impoundinent was completely traversed by airhoat al least once, and many twice during the early part of
nesting seasons. Also, during our daily observations, we seanned for signs ol incubating females, and
small pieces of down in the vegetation indicating a possible nest. We also looked for single ganders that
might be suarding an incubating female, particularly in areas that previously had a pair evident. We
found several pests and general nesting areas this way. We also traversed areas of the marsh by foot and
keatyuke,

Ferexaming historical data on number of pairs, we searched the file archives al Fish Springs
MW headguaners for relevant information. We read Canada goose study reports for 19875 and | 989
1994 and excerpts from all annual reports. We alse exumined archived pair count data. Unless noted
otherwize. annual and goose study reports cited in the texr are from Fish Springs NWR.

Toguantily clutch size, nest success, and egg success, we ohserved nests from u distunce,
checking them by foor when il was suspecled that either incubation was at least a few days underway, or
the nest kad béen abandoned. In 1996, we avoided checking either platforms or ground nests if we
suspevled the fenaale was still luying, In 1997, we did not eheek ground nests when the female was
b Al eoes were counted, numbered, and candled 10 ascertain viability and approximate stage of
developmien. We monitored stalus (i, incubating, pipping, abandoned, depredated) of all nests, cither
by distani abservation, or hy visitation. Afier broods had hatched and left the nest, we returned to the nest
Lo counl and collect unhatched eggs tor analvsis. We opencd unhalched eggs to determine if they wers
infertile o aboried.

o quantify fedping success, and determine if mortality was related to location, we monilored
gosling mumbers and locanon by observations of collared, radio collared, and unmarked adults, Many
biclogise vse swvival oo certain age (e, 1-6 weeks, B weeks, banding) as o surrogate for survival to

fledaing |0 1hiz study, we wsed survival 10 banding (5.5 1o 10,5 weeks after hatching) to cstimale



fleduing success,

When we began work in | 996, there was eoly one collared Canada goose on the refuge. During
the breeding seasan in 19596 we trapped 5 nesting females and collared them with yellow plastic collars
inseribed with wigue alpha numeric codes, We collared additional adults and goslings during the annual
roundup. Thus, by 1997, muny of the nesting geese had already been collared. We concentrated our
trapping activit:es on nests where neither pareal was collared, although we attempted trapping on other
nests as well. We attempted trapping when the eggs were pipping, since females are less likely to
ubundon their nests at this time, We approached the nest, flushed the female, and set up a bownel trap
nperated by remote contrul, We chose this desizo because of its low profile, We also paintod it @ straw
color to blend i with the seraw bales on the arificial nesting platforms and the dead saltgrass
surrounding most of the ground nests, We then left the vicinity (o allow te female 1o return, We returned
alter 2 1o 4 lours to spring the trap from a distance of 50-15%0 m. We first tricd trapping during the
daytime, bul many geese would not retumn ta the nest until we removed the trap. We then began seiling
the rap afizr dark, and had more geese return to their nests,

In 1996, rapped hirds were banded and collared. In 1997, the collars were eguipped with radio
transmitiers, and were color-coded (along with the inseribed alpha-numeric code,) so we could identily
thens ut a distance i the transmitter failed. In 1996, 3 of the § trapped females abandoned their nests, so
in 1997, we utilized an injectable anesthesia, Propofol (Rapinovet, Mallinekrodt Veterinary, Inc.), to help
prevent nest abandanmen

Adter broods lefi the nest. we retumed 1o ascertain the number of epos hatched. Unhatched cpps
were cullected and examined, We attempted to locate all broods every day for the first fificen days
following hatching, and then every olber day. We located broods by telemetry or observation, and noted

lacation and nismber of poslings.,

RESULTS
Salinity Experiment
Muortality only occurred at the 18 pSfem level (33%, n=9). The tap water
goshings were the largest in terms of body mass, wing length, and culmen length,

followed in size by the 12 pSfem goslings. The |8 pS/cm goslings were the smallest.

Observational Study

... We identified 11 hvdrologically

distinet areas within the 9 impoundments; from 15 April to 15 July, conductivity



measurements ranged from 3.1 to 25.4 pS/cm within these areas (Stolley 1998). The
general trend for all but 3 locations (Avocet, Mallard, and S. Curlew) was an increase
in salinity as the season progressed. The 3 southern-most locations that received water

maore directly from the springs stayed within 0.4 pnS/em of their first measurements.

Giosling lncation and mortality.... There were 20 broods at Fish Springs NWR in 1997,
We monitored 19 of these from day 1 to day 15 alter hatching. We followed 7 broods
with collared-marked and radio-marked females, and 5 broods without radio-marked
females. hut with one or more collar-marked parents, Seven broods had parents with
neither radio-marks nor collar-marks; we identified these broods by age of goslings
and location. The first brood hatched on 25 April, the latest on 25 May. From day | to
day 15 alter hatch. the broods used locations with specilic conductivities ranging from
4210 11.9 uSicm.

Only 2 broods utilized the 3 least saline locations, and only for a few days.
The second most saline impoundment, N, Gadwall, was used for a total of only 3
davs. O these days its specific conduetivily ranged from 9.5 to 9.6 pS/em.

The 19 broods contained 77 goslings on hatch day. Eleven mortalities occurred
hetween hatch day and day 1. Twenty-lour more deaths occurred from day 1 through
day 135. These 25 deaths accounted [or 87.5% of all prefledged gosling mortalities at
Fish Springs NWER in 1997.

We did a chi-squared analvsis o compare posling mortality to specific
conductivity of location. We used data from 15 broods. Two broods of one gosling
each were not used because the goslings cither died or disappeared on day 1. A third
brood was not used because we never saw it until the goslings were approximately 41
days uld, T'wo other broods were not used because they were 1n unknown locations for
maore Uum 2 davs each

We placed broods into one of 2 conductivity classes based on the specific

conductivity of their location during the lirst 15 days following hatching. Some



broods moved from pool to pool, vet remained in the same conductivity class. The
classes were: high salinity (>8.2 uS/cm), and low salinity (< 8.2 pS/cm). The 15
broods we analvzed vielded a total of 63 hatched goslings. We ran a chi-squared
analysis. using mortalities from hatching to day 15 (Table 1). This included
information on 27 mortalities, which was 68% ol the total mumber of mortalities (n =
40); 7% of all mortalities occurred before day 16 (n = 35). If salinity caused these
mortalities. we expected a significant positive relationship between the 2 factors, We
rejected the null hypothesis of independence (x? = 9.35, P =0.0093).
Numbers of Pairs....Prior to 1978, no pair counts were made at the refuge. From 1978
to 1987, counts during the breeding season ranged from 58 to 77 pairs. No distinction
between total pairs, and territorial or nesting pairs, was made. In 1988, 25 to 40 pairs
were present during the breeding season. From 1989 to 1993, number of nesting pairs
ranged from 18 to 22, No pairs counts were done in 1994 or 1995. In 1996, we made
24 refuge-wide goose pair counts between 22 March and 5 May. Approximately 35
pairs became territorial: 26 pairs (74%) nested.

In 1997, we made 19 counts ol indicated pairs (1.¢., pairs, plus pairs indicated
hy lone gander) from 21 March to 11 May. The total number of pairs ranged from 31
to 52. and averaged 41. Observations and territory mapping yielded about 43
territorial pairs. Of these, approximalely 34 (79%) nested, producing 39 known nests.
Thus. 5 of 34 pairs (15%) were responsible for 2 nests apiece. Our observations
suggested that all renests were the result of continued laving. No first or second nests
of the same pair contained more than 3 egps or the eggshell fragments of more than 3
eggs.
Clutch Size.... We ealeulated cluteh size for all complete nests after full incubation had
started. In 1996, average clutch size for artificial nesting platforms was 5.33 = (.71,
Averape cluich size for ground nests was 4.42 = 1.51. When suspected renests were

combined with their associated first nest 1o make onc total clutch, the average clutch



size Jor pround nests was 5,30 £ 0.82. Clutch size ranged from 2 to 6.

In 1997, average clutch size for artificial nesting platforms (n=10) was 5.70 +
1.64. One nest contained 10 epes, 5 of which were infertile, If the 5 infertile epgs arc
disreparded. average elutch size was 5.20 £ 0.63. Average clutch size for ground nests
(n=19) was 4 68 = 1.42. When suspected renests were combined with their associated
first nest. the average clurch size for ground nests (n=17) was 5.22 + (.77, Clutch size
ranged from 1 ta 14,

We also caleulated average clutch size for those nests that were successful
{i.c._ one or more eggs hatched). For this calculation, we considered nests that werc
abandoned when eggs were pipping due to our trapping efforts as “successtul.” In
1996 and 1997, average clutch size for successful nests was 5.3 +and 3.3 £,
respectively
Mest Success..In 1996, we located 28 nests, Geese nested on 10 (58%) ol 17
available artificial nesting platforms. We found 18 ground nests; 2 were abandoned
due to human disturbance at the nest during laying, and the pairs renested. These 2
nests were not used in caleulating nest success. We considered nests thal contained
pipping eges that were subsequently abandoned due to our trapping efforts as
successful nests for this calculation. Overall nest success (1.¢., one or mMore cpgs
hatched) was 69%: Le.. 18 of 26 nests were successlul, Nine (90%) of 10 platform
nests were successtul, Nine (56%) of 16 ground nests were suceecsstul.

I 1997, we localed 36 nests. Twelve (70.5%) of 17 artificial platforms were
utilized, 10 (83.3%) of which were successlul. Ten (41.6%) of 24 ground nests were
successful. Three sround nests were assumed o exist due to the appearance of broods
otherwise unaccounted for, although they were not located. Thus, ground nest success
may have been as high as 48.1% (13 of 27 successiul). Overall nest sucecss was
SO.0% (23 ol 39 successtull. Since we did not find some successlul nests, we probably

did nat find some unsuccessiul nests as well, If these unsuccessiul nests were present



in the same ratio to suceessful nests as the ones we found or were indicated by brood
presence, there may have been 4 more nests at Fish Springs NWER. If included in our
calculations, ground nest success was 41.9% (13 of 31 successtul), and overall nest
success was 54.5% (23 of 43 successful).
Fate of Unsuccessful Nests. .. Of the 28 nests found in 1996, 7 were depredated. Five
were depredated early and 2 were in advanced stages of incubation. Qur nesl visils
may have caused abandonment in these 2 cases. Two other nests were abandoned alier
we visited during the laving period and while the female was on the nest.

In 1997, |3 nests were depredated, 8 by an avian predator, probably ravens. At
2 of these. we also discovered owl pellets. Three nests were depredated by coyotes
(Canris fatransy and three hy an unknown predator. Of 13 depredated nests, we do not
know if abandonment came hefore or after the depredation. However, one may have
been abandoned due to harassment at the nest, first by a golden eagle (Aguila
chrysaeos) and then by us when we checked the nest. Another nest may have been
abandoned due 1o harassment by conspecifics; we observed aggressive interactions
between geese in the nest vicinity both before and afler the depredation.

In 1997, 2 nests were abandoned. One was abandoned afler we visitated during
the laying period and while the female was on the nest; the female renested within 25
m. The other was abandoned afier we visited the nest, however the eggs contamned
normal embrvos already dead, and were approximalely 9 days from hatching.
Eeg Success....In 1996, 18 nesls were successiul. We computed egg success using the
14 nests that had complete histories {Table 2). Sevenly-live eggs were used in the
calculations, Two (2.7%) were inlerlile, vne (1.3%) was decomposed, and 2 (2.7%)
contained normal embryos that had not hatched, Owverall, 5 (6.7%) cgps did not hatch,
oiving a success rate of 93.53%. We examined all of the egegs that did not hatch and
found no evidence of phvsical deformities.

We caleulated epg success for 20 of the 23 suecesslul nests i 1997 (Table 2),
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OF 106 epgs lad, 21 (19.8%) did not hatch. Seven ol 106 (6.6%) were infertile, and 3
(2.8%) were decomposed. Eleven (10.4%) contained developed embryos that had not
pipped. Overall. 21 (19.8%) did not hatch, for an egg success rate of 80.2%. As in
1996, we examined all of the eggs in 1997 that did not hatch and found no evidence of
physical deformities. One egg contained twins; they were nonmal, but several days
belund their nestmates in development,
Fledping Success....In 1996, 57 eggs hatched, and approximately 14 goslings (25%)
survived 1o fedging. In 1997, 83 eggs hatched from 20 nests; 43 goslings (52%)
survived 10 fledging. (Three nests containing a total of 13 cggs were counted as
“successful” for nesting success estimation, however, they were abandoned as pipping
cpas or hatchlings due 1o trapping efforts, so can not be used in fledging success
estimation. Anorther 3 goshings from successful nests died immediately after hatching
due 1o trapping elTorts; they were not included in the count of 83 hatched epps.)

In 1997, 57 goslings hatched in platform nests; 18 (48.6%0) fledged. Forty-six
poslings hatched in ground nests; 25 (34.3%) fledged. Platform and ground nest
fledping suceess was not significantly different .

Effect of Locaton....We examined number of gosling deaths per use day on all

brood-rearing impoundments {Table 3). One location, ‘Green Pond,” was 800 m north
of Harrison impoundment. and outside the reluge, and filled by munoff water from
Harrizon, Some broods moved from one pool to another. We counted deaths occurring
during an overland move of more than 200 m  as deaths “in transit’, Overland moves
of <200 m were not considered “in transil.” Sume deaths oceurred during an interval
when a brood was not located: these were recorded ag “unknown® deaths. This and
South Gadwall were considered as one location because movement from one to the
other entailed merely a trip over a dike, and South Gadwall was more similar in
specitic conductivity to Ibis than 1o North Gadwall.

We examined data from 17 broods. Seven ol the broods had radio-collared



females. In 3 ol the 10 broods withour radio-collared females either one or both
parents were collared, In the other 5 broods, neither adult was collared. We identified
these broods by age ol poslings and location. The 17 broods hatched 75 goslings. We
counted the day the goslings hatched as day 0, By the end of day 1, all broods had lefi
the nest. By the end ol the 15th day following hatching there were 42 goslings (56%)
lefl. Thirty-three goslings (44%) had died. The average number of deaths per use day
(DPUDs) during this period was 0.042-0.045. Four locations had below average
DPUDs: Harrison, 1bis/S, Gadwall, Pintail, and Shoveler. The range for “Unknown,”
(0.032-0,038. spans the uverage, Twao locations, Mallard and Green Pond, had DPUD
numbers that ranged lrom O W above average. Four locations had above average
DPUDs: Egret. Curlew, N. Gadwall. and “in transit’.
DISCUSSION

Predation

Broods are cspecially vulnerable to predation the first few days following
hateh. when they bek overland fram nesting areas to brood-rearing areas, We suspect
that predation was @ major cause of mortality of goslings that disappeared while “in
transil™ at Fish Springs NWR. The timid behavior of nesting geese suggests that
delense of goslings against predaitors is non-existent or ineffectual. Often, weaker or
smaller goslings wore not able to keep up with the rest of their brood during these
long treks through suligrass or upland desert, Our observations suggest thal wary
parenls ullen abandoned slower voung when disturbed or threatened while on land,

Egret impoundment had a very high number of DPUDs in 1997. In 1996, only
one brood hatehed or spent time there. The female was collared, and we waiched as
over the [st 16 days her brood pradually decreased from 5 to 1. One week later the
single-member browd [eft the Egret impoundment. We suspect predation in these
mortalitics. T hoth vears, wae often observed broods grazing to the east ol Egret dike,

outside the impoundment. When we approached slowly in the truck, oflen adults and



voung would run inte the upland desert, away from the safety of the water. We
examined the arca and found coyote tracks interspersed with goose tracks, and a
covole path aluong @ low (4 m high) ridpe that paralleled the dike and the grazing area.
Additionallv_ in 1997 water levels were low enough to allow easy access by
manunals o the islands and peninsulas within the pool. In 1996, one of our
technicians observed o juvenile coyote with a dead adult goose in its mouth on Pintail
impoundownt, We alse saw covores stalking geese, and teaching pups to do this.
Predation pressures is not cqually probable across the impoundments. Larger,
more upen pools appear 1o be prefered by peese. For example, predation by coyote
on Pintanl nupoundment appeared to be low, possibly for the following three reasons.
First, in both vears several broods congresated on this pool, and several adults were
always alert, Thus, it was more likely that potential predators would be seen. Second,
the impoundnent 15 boge and open, and \-’isil}ilit}’ 15 gond. Third, if broods fed on the
north or south dikes they went either north or south when startled to the adjacent
impoundments. 1 hroods fed on the eastern or western edges of the pool, they were
unlikely 1o be startled by the approach of our truck becanse these areas are not next to
the dikes. Broods feading in these areas would often become alert al our approach. but
could pet 10 the water withaut crossing in front of our vehicle, or going up and over a

dike, They did not run into the upland desert.

Human Disturbance
The 3 concurrent deaths on the North Gadwall impoundment (see Table 3)
present an interesting problem. A quote from Sherwood may lend some insight:

Eamily tes are lragile the first three to four weeks of the goslings’
lves and a hrond unit could be hroken at the slightest extraordinary event.
Vehieles on the dikes that caught broods unaware and separated them from the
poal Neguently wronght havoe. The brood panicked and dispersed in all
divertions weh the parents usually heading for the pool and some goslings
urltine fosl i dense veectation, Parent geese rarely stopped to count “noses”
andd sz ol switle whatever portion of the brood they had left. Occasionally,
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the gander would hold back o wait for a straggler if he heard it calling.
Consequentlv. driving the refuge dikes was held to a minimum.’

Most likely this iy what happened on N, Gadwall, with a radio-collared [cmale
and her brood. On 11 May, day 1 after hatching, we saw the brood with 5 goslings. On
12 Mav, day 2 aller hutching. as we drove along the N. Gadwall road the same
sequence of events thal Sherwoud observed occurred. The next day, we sighled the
brood with enlv 2 poslings. This obscrvation is made even more interesting by the fact
that similar events ok place with 3 other broods.

W found muore virewmstantial evidenee for the role human disturbance may play
in gosling morwdity al Fish Springs NWR in archived letters and reports. In a letter
dated 15 September 1967, then refuge manager Robert G. Yoder remarked: “Mortality
seemed less than usual this vear as very few goslings (up to two weeks old) lound dead
on the dikes or roads. Last year I can recall picking up 4 or 5 dead goslings at this age.”
Thal gostings were Tound dead i plaim view suggests that predators were not
responsitle lor the monalities, nor were predators or scavengers present in preat
numbers or U bodies would not have been found. Additionally, we found historical
references o “control ol predators which may constitute a menace to the captive
birds...”. Bevause brovds often feed along the dikes, unsuspecting reluge personnel
may have imadseriently and unknowingly startled them, causing the parents 1o [ec and
abandon the slowest woslings

In 1990, 1 Envler lamented that neither he nor any other refuge employee was
able 1o do any obsersations in late April and May due to lack of personnel. The
majority of lhe broods hatched in tate April and early May, and the critical [irst 15-day

period was over by e thine Bogler was able to do brood observations. The highest

'Sherwood. (. AL Tunn, Canada geese ol the Seney National Wildlife Refuge. PhD.
Dissertaton, U ah Ste University, Logan, 319 pp.



[ledoing suceess from 1989 1o 1993 was reported in 1990, This may merely be
coincidence. bul i1 suceests that the lack of human disturbance may be causally related
to hi';—f!'('-" {'.il.'-..:';_{il'l;_'_ SLLCESS,

CONCLUSIONS

Gosling produection at Fish Springs NWR in 1996 and 1997 was limited due 10 3

factors: low number of breeding pairs. low nest suceess for ground nests, and low
fledging success, Cosling swrvival o fledging was independent of salinity of gosling

locarion during the st 13 dayvs following hatching. Predation and human disturbance

appear o be unperting causes of gosling mortality.

MANAGEMENT RECOMMENDATIONS

I increased gosling production is desired, we recommend the {ollowing 3
actions;

& Maniter specific conductivity of brooding impoundments on a weekly basis.
I'ake stens 1o decrease salinity if levels rise above 12 pS/em during the
curly pare of the brood rearing season.

2, Fneourage ovse o rear their broods on “suceesslul™ impoundments (viz.,

Harrison and Pintail) by installing more platforms within them.

Minimize human disturbance of broods by closing the northern hall ol the

re e we vehicular and other rallic from 15 April (when the first broods
el o 13 July (when most goslings are [ledged or close to fledging)
LSl e I R B &

When the reluge was established in 1959, the emphasis of the ULS. Fish and

LD

Wildlife Service L S1WS ) was on producing surplus walerlowl, particularly ducks and
geese. for harvest by hunters, [n recent years. the mission of the USFWS has been
madilied to inchile ponagenment of ¢ more diverse fauna, with inereasing attention
given o non-eanie soocics. Fish Springs NWR supporls breeding populations of such
sensitive species 1 b white faced ibis (Plegadis chihi), snowy plover (Charadrius
alexendrivgs), oo sl erme (Cirny canadensis). It has several large rookeries of

ibis, snowy coren Aeeesia dada. areat blue heron (Ardea herodias), and black-crowned
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night-heron i Nveiicaroy myeticorax), and provides habitat for migrating songbirds.
Since the western Cunada goose has healthy breeding populations in many other
wetlands in Ultalh, aod other parts of its range, Fish Springs NWR may wish Lo
concentrate its ¢llorls on other avian species,
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DSS & JAB

Table 1. Comparisan of mortality from day 2 to day 15 of Canada goose goslings at
high (> 8.2 pS/con aml ow (= 8.2 uSfem) conductivity locations at Fish Springs NWR,
Juab County . Uhah, 1997 using a ehi square test of independenctn.

Number dc:uih Number alive

Observed Expected Observed Expected

Low conductivits 20074) 14(52) 13(30) 19%(53)
High conductiv 1 26} 13{48) 23(64) 17(47)
TOTALS 27(100) 27010M 36(100) 36(100)

.'.l. :’C“ =0 35 P—{nss

Percentzges ol columnn totals in parenthesis



Table 2. Egg success for eggs from successful nests of Canada geese at Fish Springs NWR, Juab County, Utah, 1996 and
1997,

Number Average
Noar: Mo nists Total no. ﬁvtrag& ) Hur‘nh{er Number normal® Total hatch Rusili ok
eges clutch size  infertile eggs  roften eggs (egg success)
eggs nest
1996 4 7S s4 2 1 2 70 50
(2.7%) (1.3%) (2.7%) (93.3%)
1997 20 106 53 7 3 11 q BS 425
(6.6%)" (2.8%) (10.4%) (80.2%)

2 We use “normal” to designate unhatched egps with normal embryos that did not begin pipping.
b Pipping cggs from nests that were abandoncd due to trapping efforts and subsequently did not hatch are counted es hatched for this caleulation.
;Fivﬁ of the inferile eggs were from one nest that also contained 5 fedile epgs.

Our activities at the nest may have causcd broods to leave earlier than they would have normally, abandoning unhatched eggs; as many as 7 eggs may
have been affiected by this,

Ll
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Table 3. Number o Canada goose zosling deaths per use day from day 1 through day
15 alier hatching ut sunous locations at Fish Springs NWR, Juab County, Utah, 1997,

Location No. of use days”  No. of deaths”  Deaths per use day
Ihis/S. Gadwall 143-144 2 0.014
Harrison 184-187 2-3 0.011-0.016
Pintail 162-163 3 0.018
Shoveler 43 | 0.023
Unknew ()95 3-4 0.032-0.058
Green Pond 11-12 0-1 0-0.100
Lgret 73-104 10-12 0.096-0.160
Curlew 6 1 0.167
N. Gadwall 12 3 0.250
In Transit 17-19 1-8 (10530471
Mallard (s 0-3 0-0.500
TOTALS 727-791 33 n.a.
AVERAGKE fh.2. n.a. 0.042-0.045

1 . .
Ranges in number of cse divs resulted from days when we located a brood but were unable to

Make air exigt o ol voslings,

Ranges o naember ol deaths w a specitic Jocation resulted from us pinpointing mortality to

ane of 2 locations, cohes than to the exact localion,
T ] :
Exact nurnber of matalitivs.
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Figure 1. Fish Springs National Wildlife Refuge, Juab County, Ulah.
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Figure 2. The sloughs and marsh at T'ish Springs before modification of the wetlands

{etrea 19607, Juab County, Utah.
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