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INTRODUCT ION

Little is known of the reletionshipe betwmeen livestock
grazing and duck nesting. This dearth of informetion occurs
in spite of the fact that an understanding of these relation-
ships is necesssary in order to eveluate duc« production on
range land, eand to formulate grazing policlies for lands de-
voted to the production of ducks.

.Recognizlng the need for information on this subject,

" the Uteh Cooperative Wildlife Research Unit and the Wildlife
Hanagement Institute jointly sponsored a study, during 1948-
1949, of livestock graziné - duck nesting relationships in

the saltgraes vegetation type in northern Utah. The study

was flinanced by the institute and supervised by the research
unit. The writer was employed to make the study. This thesis
presents his findings.

Thé saltgrass type was chosen for study because it is
an extensive vegetation type on the wet, alkaline lands of
the Great Basin. It occurs at the duck-producing river deltas
and marshes on land which ie too alkaline for sgriculture and
is therefore used for grazing. Such lands are low enough in
monetary value to permit their purchese for waterfowl manage-

_ ment areas.



REVIZW OF LIT ERATURE

The first published study of relationships between
livestock grazing end duck nesting was made by Bennett (1937)
on three small bluegrass areas in Iowa. When lightly érazed
the areas contained more duck nests than when overgrazed or
ungrazed. Wﬁen protected from grazing the badger and skunk
populations incréassed abnormelly. He concluded that a cer-
tain amount of grazing wes beneficial to nesting ducks.

A secord study of grazing in relation to dﬁck production
was made by Bue (1952) on fifty stock ponds in western South
Dakota. Bue found thet the ducks utilizeé the tallest, dens-
88t cover availsble for nesting; and that 19 out of £) nests
he located were in areas where grazing ihtenslty did not ex-

ceed proper use.

A etudy of livestock grazing~duck nesting relationships
is being mede in North Dakota and Nebreska (Hammond, 1947-

1951) .




MET HODS

All of the field work for this study was done on &8
single area, referred to as the Bear River Silts Land sStudy
Area, during the spring end summer of 1948 and 1949. The
following presentation of methods describes this study area
and the two methods of investigation, a nesting study and a

range vegetation and utilization survey.

Bear River Silts land Study Area

Location

%he study areas wes located in southesstern Box Zlder-
County, Utsh, in & genersl asrea known es the Bear EFiver &ilts
land. It lay south of the county road from Brighem City to
the Bear River Migratory Bird FRefuge, and wes bounded on the
south by Unit 5 of the refuge.
Size

Thie sarea measured roughly 3.1 miles eest-west and 3.4
miles north-south, totaling approximately 10.5 square miles.
Topography

The topography of the area is extremely flet, originat-
ing from the deposition of silt by the Bear River in the
shallow, northern reaches of the Great‘Salt Laxe during earlier
periods of high lake levels. The area has a very gentle north-
to-south .slope of 1.2 feet per mile. The flatness of the area
is typified by the fact that the meximum relief is only 4 feet,

which is identical to the total drop of the north-to-south



slope of the surfasce.
Drainage

The study sree is drained by a complicsted system of
intermingling channels and oxbows of the Reeder's Channel
Overflow of the 3Bear fiver and by 3ox Elder Creex. The Box
Tlder Creek system is the least extensive of the two s&nd
covers only the northeastern querter of the study area. A
channel of this stream entérs the study area in the extreme
northesst corner and is impounded by two earthen dems into
800-acre Knudson's Marsh (Figure 1). -

The remainder of the study erea is do;inated by the
Reeder's Channel System. The main stem of this system enters
the study ares northwest of Knudson's Marsh. At a point west
of the mersh, it divides into east and west branches, each
of which continues south to the refuge. To the east of each
of these branches is a tributary chennel (Channels A and B)
which rises vithin the study ares, parallels the branch, but
does not Jjoin the main stresm within the study area.

One other water srea of importance, Chennel C, exists
in the southeastern corner of the study area. This is a
short, dead-end channel which rises and ends within the study
area.

Many old river channels exist within the study area.
lhese 2re now Jjust shallov depressions which hold a few inches
of water for a short time in the early spring and after heavy
rains. These temporary water sreas 2re not shown in Figure 1.

The water in the more permesnent channels is turbid and
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the current is slow. The deepest channels are the main stem
and esst branch of Reeder's Chennel which have a2 maximum depth
of 5-€ fe<t. Water depths in the other channels everage z-4
feet. There is on the area 2£21.3 miles of chennels and 8.9
miles of mersh edge, totaling 30.2 miles marsh snd channel
banks.

Vegetation

The vegetetion on the study area consisted of desert

saltgraess (Distichlis stricta), glasswort (Salicornia rubre),

‘Mediterrenean barley (Hordeum hystrix), foxtail berley
i

(Hordeum jgﬁatum). spike rush (Zleocharis sp.), 2nd bulrush

(Scirpus pasludosus). Most of the common aguetic plants of

this region occurred within Knudson's Marsh, obut this study
wes concerned only with the peripnery of this marsh so these
speciesg will not be mentioned. No trees, sage brush, or other
woody plants of eny kind occurred on the study erea.

Of the pleant species listed above, only the saltgrass
and foxtail could be considered potential nesting cover for
ducks.

Over most of the study aree the ssltgrass wes confined
to the channel and marsh ban<s in = strip of varying width.
Mixed with the saltgress was an occesional clump of foxteail.
The ssltgrass sttained greater density and more luxuriant
growth on the southern portion of the study erea than on the
northern. This was due to a combination of three factors:
(1) The channel banxs were higher above the vster level

(1-4 feet) on the northern part of the aree than on the
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southern portion (less than 1 foot), thus‘cfeating mord arid,
and therefore less fav;rablé, conditions for the growth of
saltgrass on the northern part of the erea. (2) The lower
relief of the southern part of the area resulted in flooding
of the channel banks during periods of high weter, thus creat-
ing more favorable conditions  for the growth of saltgréaa.

(3) The only shelter and feed lot for cattle was loceted

in the extreme northern part of the ares, which resulted in
greeter utilization of thé saltgrass by cattle in the north
with decreasing utilization to the south.

The density and height of the saltgress ﬁecreased with
increasing distance from the channel and marsh banks. In
the southern poftion of the area the seltgrass was replaced,
ag it thinned out, by glasswort and bere alkell flats. 1In
the northern portion of the area the saltgrass was repiaced
by Mediterranean barley.

In the southeastern quarter of the area thin ntan&é of
spikerush and bulrugh grew in a few shellow depressions.
Biota

The mammals known to reside on the study érei-£0r¢
limited in species and low in numbers. These consisted of .
a low pﬁpulation of field mice (Microtus sp.) which lahab-
ited the ssltgrass, and a family of skunks (Mephitis
mephitis) thst denned under the ebandoned house.

The predaceous birds vhich were observed on the area

wvere magpies (Pica pica), marsh hawks (Circus hudaonius),

ravens (Corvug corax), and California gullﬁ (Larus Taiifnrnicus)."



Several pairs of magples nested in trees north of the study
Qrea and frequented only the northern extremity of the area.
Marsh hawks were seen frequently, hunting over the whole of
the area, Ravens were observed frequently, but only in
flight over the study area. None vas observed on the ground
or cruising the area in search of food. Californie gulls
were numerous. These birds nested in large colonies on the
Bear River Refuge. The study aree was a part of their feed-
ing ares and each day several hundred of these gulls crulsed
low over the channel beanks in search of food.
Land Use

land use on the study ares was restricted to grezing.
No humans resided on the aree, and the only bulldings wers
an abandoned house and a cattle shed in the extreme northe-
east corner. The cattle were owned by one rancher. Grazing
occurred throughout the yesr. There wer; no interior fences,
80 the ceattle rosmed freely over the whole of the area. Hown-
ever, the cattle were vinter-fed at the shed in the north-
esast corner of the area. This resulted in heavier grazing
during winter months in the northern part of the area. Zven
during the summer months there waes s noticeasble tendency for
the cattle to frequent the northern part of the ares more
than the southern.
Coversage

The whole of the study eree, as described above, was
not covered during the study. Investigations were restricted

to the saltgrass type within the area. Znough coverage was




given the other types to sppraise their value as nesting
habitat, but they were not included in the intensive cover-
age. Thus, ihnensive work on the study asrea was limited

to & stirip of varying width, determined by the occurrence

of saltgrass, along the channel and mersh banks. The inter~
ior of Knudson's Marsh and the Salicornia and mud flets be-

tween the channels were given only incidental attention.

Duck Nesting Studies

Duck nesting studies were made on the study ares during
the spring and summer of 1948 and 1949. The purpose of these
studies was to determiné: (1) the amount of duck nesting on
the erea, (£) the success of duck nesting on the srea, (3)
the vegetation requirements of the ducKs for nesting, and
(4) the relstion of grazing to each of the first 3 phenomena.

Nests were located by systematicelly cruising the éalt-
grasé on foot from April through July. Nests were marked by
noiing their diédtance and direction from léndmarke sucﬁ as
pleces of driftrvood. Where lendmarks were lacking a willow
wand vith a numbered tag was placed at a Known distance and
direction from the nest. These sticks attracted thé atten-
tion of cattle which frequently destroyed them by treampling
and rubbing. To save the marsers and prevent attractiﬁg
cettle and predators to the nest site, the willom wands were
piaced in the river cheannel whenever convenient.

Tach nest weé visited ebout once & wsek until it wes
termineted. The writer was careful not to expose nests in

the presence of predators, especially gulls. After examinetion
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the eggs were coversd with down, and the surrounding veg-
etation wae arranged to conceal the nest.

Then each nest vas first located it wes given an identi-
fying number. The location of the nest on the study area.was
described, a nest history was started, and the relationship
of the nest site to its surroundings was recorded. The re-
lationship of the nest eite to its surroundings was described
by recording the following facts:

1. The species of vegetation at the nest site.

2. Whether the vegetation at the nest site was:

high, medium-high, medium, medium~-low, or low in
respect to the height of vegetation over the area
ag a pholé.'

3. Whether the vegetation at the nest location wéa:
ungrazed, lightly grazed, moderately grazed, or
heavily grazed.

4. Whether the density of vegetation at the nest site
was: low, medium-low, medium, medium-high, or high.

5. Whether the vegetation on the pheriphery of the
nest was grazed or ungrazed (in 1949 only).

6. Whether the vegetation at the nest site was higher,
the same, or lower thean that surrounding the hest
site.

7T+ Whether th§ density of vegetation at the nest site
wasg higher. the eame, or lower than that surround-
ing the nest site. |

8. Whether the végetation at the nest location was



11

grezed more, the ssme, or less than that surround-
ing the nest site.
9; The distance of the nest site from water.

.10. Whether the nearest water was a channel or mersh.

11. A bfief description of the topography at the nest
glte and in the 1media{e vicinity.

l12. The height of the nest site above present and high
water levels. |

13. The average helight of the vegetation within 3 inches

of the nest (in 1949 only).

Vegetation end livestock Utilizetion Survey
During March and April of 1949 s survey was made of the
height, density and degree of utilization of saltgrass on the

study eres. This survey was concerned with the condition of

the previoué year's growth of saltgrass still standing at

the start of the nesting season. The methods of this survey
are described under the headings of Sampling Method, Measure-
ment Method, and Method of Estimaeting Utilization.

Sampling Method

The besic Qampling unit wes 1 square foot. This section

,explaihs how the sampling points for the one-squere-foot sam-

ples wefe located. First, it wsas necessary to construct a
freme from ehich the samples could Be drewn. This was ac-
cohpliéhed by pacing the channels and the periphery of
Knudson's Marsh. Thekpaces rere numbered consecutively so
thet each individusl pace number represented one particuler

point on the chennels or the marsh periphery. During this
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initiel pacing the pace number was plotted on a map at each
point where a chennel entered or left the study area, where=~
ever two channels Jjoined, and st each conspicuous landmark
such as a log. Thus, any perticuler pace location could be
relocated by the number of peces and direction from a given
landmark.

The total number of paces was 37,40Z. A table of random
numbers was used %0 draw the locations along the channel and
marsh basnks. The table was marked off into 5-digit numbers,
and each number not exceeding 37,402 was considered a pace
number and was recorded. A totsl of 1,000 semple locetions
wee drawn in this menner.

Next, a method was devised for determining the distance
from the channel or marsh bank at which each ssmple was to
be taken. During fleld work in 1948 it wes noticed thst,
over most of the study area, saltgrass more than 3D feet
from a chennel or mersh bank was obviously too short and
sparse to be of value for duck nesting. In addition, more
than three-fourths of the ducK nests found in 1948 were witn-
in 30 feet of the cheannel and marsh banxs. For these rea-
sons, it was decided to limit the width of this survey to
saltgrass within 30 feet of the banks. The table of random
numbers was blocked off into £-digit numbers. Those not ex-
ceeding 30 were used to represent distances from the benx.
Each was recorded consecutively opposite the pace numbers
previously drawn.

Then, the table of random numbers was used as single-
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digit numbers to determine whether the sample was to be
taken on the left or right bank, depending on whether the
number was odd or even. In the field these left and right
benk designations were ignored if the sample were ta<en on
Knudson's Marsh.

In this manner a list of 1,000 sample locations was
randomly drewn. Zfach description of e sample location con-
sisted of (1) the paceonumﬁer location on the channel or
marsh banks, (£) the distence (up to 3D feet) of the sample
from the bank, and (3) whether the sample,'if on a channel,

i
was to-be taken on the right or left bank. To fecilitate
field work the list was copied in the numerical order of

the pace numbers.

To find a sample location in the field the writer

started at a landmerk which had its pace-number recorded
on the map. He then paced off the number of paces which
separated the landmark from the sample location on the
channei or marsn bank. The direction in which to pace was
indicated by the pace-numbers on the map. Having errived

at the proper location on the channel or mersh banx, he

LEVEaIT ™

then crossed to the opposite bank if the semple description

indiceted it was necessary.

The point at which the one-square-foot sample was to

be teken was found by measuring with e tape the designated

IHITIN TYEALTAINOV ALVIS HVIN

number of feet from the bank. This was eaccomplished alone
by using 2 aluminum rods. One rod wes placed upright on the

edge of the bank et the point designated by the pace’ number.

/

yaacnd
N

i
.
PRI W
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A metel ring on the end of the tape was slipped over the
rod. The tape was stretched tight end tne second rod was
pleced 1 foot short of the required distance. Tne squere-
foot sample was taken in the next foot beyond this second
rod.

Measurement Method

To facilitete meesurement of tne one-square-foot sam-
ple, e wire rectangle meashring 4" x 12" vas used to de-
lineate one-third of the plot at a time. Tais unit was
used 3 times to cover the 1 square foot. The measurements
for each of the 3 units wnere recorded, andiwere averaged
later to give the measurement for the square-foot sample.
The deta recorded for each sample were (1) the plaant species,
(2) the estimated average height of the vegetation, and (3)
the estimsted plant density.

The average height 'of the vegetation wnas estimeted by
choosing the point which seemed to represent the average
height of the vegetation. The distance from this point to
the ground was then measured with a ruler to the nearest
one-half inch. This value was the estimate of average
height .

The density of vegetation was estimated as a percent.
Zero represented bare ground with no vegetation; and 100
percent represented maximum density, such as occurs in a
luxurious growth of ungrszed saltgrass. Density was esti-

mated by 10 percent intervals, such as 10 percent, 20 per-

cent, 3D percent and so forth.



wethod of Tstimating Utilizetion

The method used to estimeste the degree to which the
saltgrass wes utilized by ceattle was based on the averege
heignt of the saltgrass. To convert the aversge height to
an estimate of Percent Utilizetion, a heignt-welight aistri-
bution curve was calculeted similar to those used by Crafts
(1938) and Tommasson and Jensen (1938).

Fifty stems were cliﬁped at ground level from a lux-
uriant stend of ungraezed saltgrass on the bén&s of the lest
Branch of Feeder's Channel in the 3eer River Lefuge a few
yards :south of the study area boundary. f%e plants were air-
dried for two vees and then tied in bundles of ten. Assum=-
ing that the forage within an inch of the ground is not
available to cattle, the bottom inch of the bundles was
clipped off and discarded.

Then, starting at the bottom, the bundles were clipped
at l-inch intervals. The forage removed from each bunale
in esch l-inch interval was welghed to the nearest one-tenth
of a gram. The totel amount of forage in each bundle was
calculeted as the sum of tne forage weights thet occurred
in eaca inch intervael of the bundle. Thne forage weights for
eéch corresponding interval in each bundle and the total
forage welght of each ouncle were added to give values for
the total sample of 50 plants (Table 11).

Next, using the total sample velues, tne percent of
the forage that occurred in each l-inch interval was celcu=-

lated. Then, starting at the top, accumulated percentages



16

vere celculated to indicete the weight of forsge ebove each
l-inch interval of plant height.

Thus, the helght-volume distribution of forage in salt-
grass plants was estimated, using air-dry veight to represent
volume. From this the Percent Utilization of a sample of
seltgrass can be estimatea by comparing the height to which
the sample was graszed with the height-volume curve to indi-

cate the percent of forage that hed been consumed.
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PRISEZNTATION OF DATA

Nesting Study

Neast Density

A total of 77 duck nests were found on the study area
during the 2 yesrs of study. Forty nests were found in |
1948 and 37 were located in 1949. The study area embraced
approximately 10.5 square miles; but about 1i{ square miles
of this aree was in Knudson's Marsh, which was not covered
during this study. Thus, excluding Xnudson's ¥arsh, there
were about 9.3 square miles in the study serea. This indi-
cetes low densities of 4.3 nests per squere mile in 1948 and
4.0 nests per square mile in 1949, On @ linear mile basis
there were only 1.3 nests per mile of channel and marsh
banks in 1948, and 1.2 per linear mile.in 1949. Average
densities for the £ years were 4.2 nests per square mile
and 1.3 nests per linesr mile of channel end marsh banks.

All of the nests found during this study were within
75 feet of the chennels or mersh. The acreage of saltgrass
mithin this distance of the channels and marsh was 4€9
acres. This sarea of saltgrass is considered to be the habi-
Lat acreage of saltgrass on the study erea. Thus, nest den-
sities mere 8.7 nests per 1200 habitat acres in 1948 and 7.9
nests per 100 habitat acres in 1949. The averege nest den-

sity for the two years was 8.3 nests per 100 hebitat acres.
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Species Composition

The species composition of the nests found on the
study srea appeers in Table 1. The percent composition
was fairly consistent for the Z years. The cinnamon tesal
Awas by far the most numerous species, averaging 46 percent
of ell nests found during the 2 yearé. Mallard and pin-
te2il nests were found in about equal prqportibns, averaging
- 17 percent and 1€ percent respectively for the Z years.
Shoveller and gedeall nests rasnked next, each averaging 10
percent composition over the £-yeer period. The redhesd was
apparently an incidental species for the sres. Only 1 red-
head nest was found, in 1948.

Nest Distribution

The location of e=acn of the nésts found during this
study 1s plotted in Figure 1. From this map it cen be seen
thet the nests were not evenly distributed Qver the study-
area. After this distribution wes noticed in 1948, the
study sres was marKed off into 3 zones for the purpose of
studying nest distribution. The southern zone (Zone 3) was
intentionally delimited to embrace the sres where most of
the ducks nested. The northern zone (Zone 1) was set so
thet 1t included the whole of Knudson's Marsh. The middle
zbne (Zone 2) had no specisl significance, except thet the
" writer felt thet having an intermediate zone miéht be of
value 1n studying differences between Zones 1 and 3.

Data pertaining to the distribution of duck nests by

zones appear in Table £Z. The 3 zones varied considerably
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Table 1. Species composition of nests on the Bear River
© 811ts Land Study Arees, Box Elder County, Utah in 1948 and
- 1949 - ‘

Number of Nests Percent of Neggg

Species 1948 = 1949 Total 1948 1949 Total
Cinnamon Teal 17 18 35 42 49 46
Mallard 7 é 13 17 16 17
Pintail 6 6 12 15 16 16
Shoveller 5 3 8 13 . 8 10
Gadwall 4 4 8 10 11 10
Redhaad 1 o 1 ) - 1
Totels 40 . 37 77 "100 100 100




in size snd the amount of channel end mersh banks they con-
teined. 7Zone 1 was the largest (4.1 squere miles) and con-
tained more channel gndrmarsh banks (17.4 linear miles) than
either of the other zones. Zones £ end 3 were equal in size
(2.6 square miles) but Zone 3 conteined almost tvice &8s much
chennel ;nd marsh bangs (8.1 linear miles) as did Zone £

(4.7 linear miles).

I'he number of duc«< nests found in each zone vearied little
during.ﬁhe 2 years. In Zone 1 five nests vere found in 1948
and only £ in 1949, Zone £ contained 1 nest and Zone & con-
tained 34 nests both years.

In respect to the density of nests per square mile, Zone
3 ranked much higher than the other zones, and averaged 13.1
nests per square mile for the Z-year period. Zone £ hed the
lowest density, with a Z-year average of only 2.4 nests per
square mile. Zone 1 rated only slightly higher than Zone &£
rith an average density for the £ years of 2.9 nests per
square mile.

The comparative densities of ducK nests per linear mile
of channel and marsh ban<s were similar to the sres densi-
ties described above. Zone 3 hed much grester densities
than the other zones and averaged 4.2 nests per linesr mile
of benxk for the 2 years. Zones 1 and £ had the same Z-year
average 0f O.2 duck nests per mile of channel and mersh banks.

In summary, Zone 1, vhich contsined 44 percent of the

study areas end 57 percent of the channel and marsh bsn«s,

had only 8 percent of the nests. Zone £, which embraced



Table 2. Comparison of duck nest densitles by zones on the
Bear River Silts land Study Area, Box Tlder County, Uteh in
1948 and 1949

T

Zone 1 Zone 2 Zone 3 Totsl

BASIC DATA
Square miles 4.1 2.6 2.6 9.3
lLinear miles of channel
and marsh banks 17.4 4.7 8.1 30.2
Nests in 1948 ) 1 34 42
Nests in 1949 g 1 34 37
Nests, Z-year average 4 1 34 39
AREA COMPARISON
Nests per square mile
in 1948 l.2 De4 13.1 4.3
Nests per square mile
in 1949 2.5 J.4 13.1 4.0
Nests per square mile, :
2-yesr average J.9 0.4 13.1 4.2
LINIAR COMPARISON
Nests per mile of bank
in 1948 0.3 .2 4.2 1.3
Nests per mile of bank
in 1949 J.1 2.8 4.2 l.2
Nests psr mile of bank,
Z2-year average - 0.k 0.2 4.2 1.3
PZRCENTAGE COMPARISON
Percent of sarea 44 28 28 100
Percent of chennel and
marsh banks 57 16 7 100
Percent of nests in 1948 12 3 85 100
Percent of nests in 1949 5 3 9z 100

Percent of nests, Z~-year
average 8 3 89 100
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28 percent of the areas and 16 percent of the ban<s, conteined
only 3 percent of the nests. Zone 3 contained only £8 per-
cent of the study area and £7 percent of the bsn<s, but had
89 percent of the nasts.

As Figure 1 indicstes, the distribution of nests within
Zone 3 ras, with one exception, fairly uniform along the
channels. The exception was the neavily graszed Tast 3ranch
of Heeder's Channel on which only 1 nest wss found during
the & years of study.

Negt, Success

Seventy-five of the 77 nests found on the study erea
~were followed through ﬁntil they terminsted. These nests,
of which there were 40 in 1948 and 35 in 1949, were used to
calculate nesting success (Table 3). Nesting success vas
28 ﬁercent in 1948; 34 percent in 1949; and sveraged 3D per-
cent for the £ years. This is very low nesting success,
and to the writer's xnowledge is one of the poorest on
record. Kalmbach (1939) summerized the degree of success
found in 2Z duck nesting studies. The average success
found in thesé studies was 60 percent. The lowest recorded
were comparable to the success found in this study and were
£9 percent and 33 percsant.

The causes of nest failure in the order of their impor-
tance were: (1) predation by Californims gulls, (2) deser-
tion, (3) trampling by cettle, and (4) marsh hawk predation.
Cne unsuccessful nest was found for which the csuse of feil-

ure could not be determined. The nest ves that of e teal
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Teble 3. Success of nests and cause of failure on the Bear
River Silts Lend Study Area, Box Zlder Coumty, Utah in 1948

and 1949

NIST SUCCESS

Number of nests
Number of successful nests
Percent of nests successful

CAUST OF FAITURE

Unsuccessful nests
California gull

Desertion

Trempling by cattle

Marsh hewk
Cause unknown

nm
el L]
~

, L W W W
[0 3]
ax3¥es

S e s g8 B

S N

1949 Total
35 (1) 75
12 £3
34 30

(1004) sg (122%)

21 ( 91%) 45 ( 87%)

(9%) 3 (5%)
£ (4%)
- 1 (2%)
1 (2%)

(1)

Thirty-seven nests were found in 1949, but the fate

of two was not determined.



from which 311 of the eggs (at least 7) had been removed
without 2 sign of disturbance. There vere no egg shells
in the nest, and .none was found within a 13)0-yerd radius
of the nest..

Predation by Californie gulls vas by far the most im-
portant factor causing nest losses. Gixty percent of the
nests found during this study, or 37 percent of the unsuc-
cessful nests, vere destroyed oy these gulls. [During 1948
and 1949 Cealifornia gulls were responsible for 84 percent
and 91 percent of the nést losses. Usually, but not alvays,
all of the eggs in a clutch vere either brosxen et the nest
or carried a shert distence end then bro<en. “hen part of
the eggs in & clutch rere broken in the nest, the nest wnas
subsequently deserted. o gulle vere seen in the act of
destroying a ducx nest. However, they were often cbserved
devouring eggs in ccot nests. And no other oredstor vas
present on the study aree vhich would destroy nests in a
eimilar manner. So, although the evidence agsinst the gull
is circumstantial, the writer is confident that the gulls
were regponsible for the losses attributed to theme.

Three nests, representing 5 percent of the unsuccessful
neste, rere deserted for no reason that wes spparent. Thece
desertions vere either cauced by some Cisturbance thst left
no evidence, or they vere crused by the activities of the |
vriter in meging this stuay. The leatter is the more probsble
of the Z possibilities.

Two nests, or 4 percent of the unsuccessful nests, were



trampled'by cattle. One wes a teal nest and the othsr a
shoveller. Both were in saltgrass that vas claessified ss
medium in height rnd density and moderstely grézed. Such
a loss can be considered minor. However, Lheré is the
question of how great the losses by trempling would have
been if the gulls had not destroyed so many of the nestis.

Predation by the marsh haw< involved 1 female tesl
which wvas Killed on the nest.

Description of Nest Zites

Relation to Water

All of the nests found during this study were located
on channel banxks. None was found on the periphery of Knudson's
Marsh. The bsanks of Knudson's Marsh vere very heavily grezed,
end the writer believes that for ﬁhis resson the nests of
the ducks which frequented the marsh were all locaﬁed vithin
the marsh. The writer explored the interior of the marsh
on several occasions and found numerous nests of such species

as mallard, printail, shoveller, and teal which are normally

'upland-nesting species. This informetion lends credence to

'the theory.

The distances of the neéts from the nearest water are
shown in Table 4. All of the nests vere found within 75
feet of water. Half of the neste were situated within 19
feet of water, 79 percent within 3D feet of water, snd 95
percent within 52 feet of water. This distribution of
nests was undoubtedly correlsted with the quality of the

saltgrass et verying distances from the channel ban<s.



Table 4. Distance of nests from the nearest vater on the:
Bear River Silts lend Study Area, Box Zlder County, Uteh
in 1948 and 1949

Number of | Percent = Accumulative

Feet from Number of Nests © of Percent of

Yiater 1948 1949 Trotel Nests Nests
1-5 8 6 14 18 .18
6-10 5 5 10 13 31
11-15 7 7 14 18 49
16-20 £ 3 5 7 56
£1-25 5 3 8 10 €6
£€-30 4 .8 10 13 79
31-35 £ 1 3 4 83
36-40 1 2 3 4 87
41-45 1 1 2 3 90
46=-50 3 1 4 5 95
51-55 0 0 0 0 9%
56=62 1 1 e 3 98
61-65 0 0 0 0 98
6€6-70 0 1 1 1 99
T1=75 1 0 1 1 100
- Totals 40 37 77 100 -




The height and density of the saltgrass decreased with in-
creasing distence from the chennel banks.

The nests vere situested very little sbove the current
end high vater levels. The estimeted average height of the
nests above the current veter level was 7% inches and the
average nest was only 1% inches above the high water level.
About nelf of the nests vere more than € inches above the
current water level, and only 18 percent rere more than
1 foot e2bove this leQel. Nineteen percent of the nests
were more than € inches, and 10 percent were nore than
1l foot above the high veter level. Thst the nests were
locsted so little above the current and high water levels
is correlated vith the topography of the ares and the geo?
srephic distribution of the nests. In the first place, the
meximum relief of the study arees is only 4 feet, so none of
the nests could have Dbeen loceted far apbove the water. Anc,
gecond, only 8 percent of the nests were in Zone 1 where the
channel vben<s in some places are 1-4 feet ebove the vater.
1t is surpriging theat vith the nests so little sbove the
veter thet none was destroyed by flooding.

lelation to Topography

The tooograpny in the vicinity of ecach nest wes level.
As for the nests themselves, 2ll vwere on level ground except
4 ointail nests 2nd the 1 redheesd nest, vhich vere on iso-
lated clumps of turf in the channels.

“elation to Vegetation

“ith the one sxception of the recheed nest, ell of the



l'able 5. Distribution of nests in relation to saltgrass
height and density on the Bear River Silts Land Study Area,
Box Tlder County, Utah in 1948 and 1949

kedium . Medium
Low Low . Medium High High
HTIGHT
1848 nests 2 1 16 12 1D
1949 nests -0 2 11 14 10
1948 and 1949 nests O 3 27 Z€ 20
Percent, '
1948 and 1949 0 4 3€ 34 26
DENSITY
1948 nests 0 1 21 8 9
1949 nests 0 1 22 7 7
1948 and 1949 nests O 2 43 15 lé
Percent,
1948 and 1949 ) £ 57 20 21




nests vere 1bcateq in saltgress. The redhead nest wés in a
tussock of foxtail barley. The remainder of this section on
vegetation at the nest site desls only with the nests that
occurred in saltgrass. There were 39 in 1948 and 37 in 1949.

That the ducxks had a definite preference for the taller
grass for nest sites is evident in Table 5. 1In this table
the relative terms used to describe the height of saltgrass
at the nest sites refer to the height of the saltgrass as it
occurred on the study area. Thet 1is, medium refers to the
sverage height of saltgrass on the study erea, and high re-
fers to the highest that grew on the srea. 1In spite of the
preference for taller grass, it vas not the highest grass
that mnas used the most. Apparently, grass of medium height
and higher ras acceptable for nesting. Only 4 percent of
the nests were in grass of lower than medium height, and
all of these were in medium-low grass, there being none in
grass that was classified as low.

The eversge height of the salugrass at the sites of the
nests which were found in 1949 ves estimeted and then meas-
ured to the nearest one-half inch. The data thus obtained
appear in Table €. The renge in averagé heiéhts of saltgrass
at the nest sites wes from 8 inches to 13} inches. Thus,
the minimum saltgrass height vhich any of the ducks =accepted
for a nest site was 8 inches. About 1 out of 10 ducks (8%)
accepted a height of 8l inches; 1 out of 5 (19%) accepted a
height of 9 inches; 1 out of 4 (£4%) accepted a height of

9% inches; 1 out of 3 (£4-40%) accepted e height of $3-1)



Table 6.

30

Average heights of sesltgrass 2t nest sites in
1949 on the Bear River Silts lend Study Area, Box Elder
County, Utah in 1949

Aversge
Height
in Inches'

133
13 -
12}
12
113
11
103

10
9%
9

83
8

Total

Numbér

of Nests

HDPENOODOOPRDN O+

»
Q3

Accumulative

Percent
of Nests Percentages
3 3 100
o) 3 97
S 8 97
S 13 9z
8 2l 87
16 37 79"
23 €0 €3
16 76 40
) 81 4
11 9z 19
S o7 8
3 100 3
100 - -
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inches, and 1 out of £ (4)-62%) accepted & height of 10-10:
inches. The average height of salpgrass st the 37 nest sites
ras 10} inches.

Ag indicated in Table S5, the denser saltgrass contained
the most nests. Cnly 2 percent of the nests were in grass
of less than medium, or average, density. WNone ves in grass
of low density. However, as wlth height, the largest number
of nests was not found in ghe densest saltgrass. Fifty-seven
" percent of the nests were in grass of medium density. Ancther
20 percent were in medium-high density gra%s, and only £l
percent were in the densest grass. The writer believes that
saltgrass density is not a mejor factor in the duck's choice
of a nest site. It seems loglcel that height is the more
importent factor, and that density is correlated vith height.

The releationship of the height, density, and degree pf
grazing of saltgrass at ihe nest site to that of the sur-
rounding vegetstion is summarized in Table 7. Cnly 1 (1%)
of the nest sites was in saltgrass that was shorter than the
galtgress surrounding the nesi site. The saltgress at the
other nest sites weas at least as tell or taller than the
surrounding gress. There were only a few more nests in
saltgrass thet was taller than the surrounding saltgress
(53%) than there were in grass that wes asbout the same
height as that surrounding the nest site (46%).

Ninety-five percent of the nest sites consisted of
grass that was as dense or denser than the surrounding

gress. There were only a fev more nests in grass that wes



Table 7. Relation of saltgrass at the nest sites to the
surrounding saltgrass on the Bear fiver S5ilts Lend study
Area, 30x Tlder County, Uteh in 1948 and 1949

Saltgrass st the Nest 5ite was:

Lover Same Higher
H=IGHT
1948 nests 1 18 b0
1949 nests 0 17 20
1948 and 1949 nests 1 35 4D
Fercent, 1948 and 1949 1 46, 53
DINSITY
1948 nests 1 cl 17
1949 nests 3 1€ 18
1948 and 1949 nests 4 37 359
Fercent, 1948 end 1949 ) 49 46
ARAZING Saltgress at the Nest oite vas Grazed.
+ Less Same More
1948 nests z1 17 1
1949 nests 22 16 1
1948 and 1949 nests 41 33 4
Percent, 1948 and 1949 54 43 3
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the same density a2s the surrounding grass (49%) as tnere
were in grass of a grester density than the surrounding
grass (4€%).

Relation to Grazing

The distribution of nests in relation to grazing is in-
dicated in Table 8. The reletionship shown is not of the
nest site to grazing. It is the relestionship of the nest
location to grazing. This term refers to the general vicin-
ity of the nest thet can be observed when one stanus at the
actuel nest site. None of the nest locations vas in ungrazed
or in heavily grazed saltgrass. All of tn; aest locations
were in lightly and moderately grazed grass. Two-thirds
vere in lightly grazed grass, and the remalning one-third
was in moderately grazed saltgrass. Thus, as =2 result of
the preference for the taller grass mentioned previously,
the nest locsetions apparently hed to be in lightly or mod-
erately grazed areas. Thet none of the nest locations wves
in ungrazed ssltgrass is undoubtedly due to the fact that
few or no ungrazed areas of any size existed on the study
area. It is doubtful whether one could have found a place
where he could stand snd see only ungrazed grass.

Table 8. locsetion of nests in relation to the degree of
grazing

Uegree of Grazing
None Light Moderate Heavy

1948 nests 0 27 lz 0
1949 nests 0 24 13 Q
1948 and 1949 nests 0 S1 £5 0
Percent, 1948 and 1949 0 €7 33 0
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Ninety-seven pefcent of the nest sites consisted of
saltgrass that was grazed to the same or a lesser degree
than the surrounding saltgrass (Table 7). There vere a
few more nest sites that consisted of saltgrass that was
ﬁore lightly grazed then the surrounding saltgrass (54%)
than there were that consisted of grass grazed to about ﬂhe
same degree as the surrounding grass (43%).

In 1949 a notatioﬁlwas made as to whether the sealtgrass
at each nest site was grazedvor ungrazed. - If any portion
of tnhe saltgrass within 3 inches surrounding the nest ves
grazed, the nest site was considered to be;grazed. I'venty-
nine, or 78 percent, of the nest sites had not been grazed
previous to the time they were first located. For 6 of the
grazed nest sites an additional note was mede as to wnether
the grazing appesred to be recent or old. In every case
the grezing was described as being old. So it cean be safe-
ly sssumed that those nest sites which were grazed hsd been
grazed before the nest was made. Thus, it appears that
previously-grazed grass is acceptable as a2 nest site, at
least to 1 bird out of 5. Undoubtedly, it is more acceptable
the less it is grazed.

In 1949 a record was also kept for 22 of the nests as
to whether or not the nest site wes grazed from the time it
was found until it wes terminated. None of these nest sites
nas grazed during this period. This is of no immediate sig-
nificance, because it seems highly improbable thst due solely

to chance any of the Z2Z nest sites on the 10-square-mile
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area would be graezed during the snort period eech nest vas
being used.
Summary

The ducks preferred the tasller saltgrass for nest sites,
however, use was not restricted to the tallest grass. Salt-
grass of medium height or more was acceptsble for & nest
site. The minimum height which was acceptable to all of
the ducks was 8 inches. 6ne duck out of 10 accepted =
height of 8% inches; 1 out of 5, a helght of 9 inches; 1
out of 4, & height of 93 inches; 1 out of 2, a height of

j
9%-10°inches; and 1 out of £, & height of 10-10% inches.
The tallest ssltgrass used as a nest site was 133 inches,
and the average height for all the nests wss 103 inches.
The denser saltgrass was preferred, but the densest grass
was not used exclusively. Saltgrass of a medlum or greater
density was accepted for nest sites. It seems logical thet
height is the primary factor in the choice of a nest site
and that density 1s correlated with helght. The neste were
placed in the taller grass in the vicinity of the nest sites.
It made little or no difference whether the grass at the
nest site was the ssme height as the surrounding grass or
taller. The nests were also placed in the denser greass in
the vicinity of the nest site, but it wes of little or no
importance whether the saltgrass at the nest site was of
the same density or denser than the surrounding grasse.

Heavily grazed gress was not accepted ss a nest location

by any of the ducks. Moderately grazed areas were saccepted
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by about aelf of the olrds, ovut lightly grezed arees vere
preferred. The neste vere olaced in saligrass thet ves
grazed léss or the same as the surrounaing grass. howvever,
it made little or no difference whether the nest site was
prazed less or the same es the surrounding sesltgrass. Fre-
viously pgrazed se=ligrass was acceptable ss » nest site (0

at least 1 bird out of &, however, it is obvious that this

depoends on the degree of grazing.

0l

Range Vegetation anc Utilizetion Survey

Range Vepetetion

The survey of range vegetation and utilization vas re-
stricted to the area within 30 feet of the channel and wmarsh
ben<s. Therefore, all references to vegetation in this por-
tion of the report refer only to tne vegetation vithin 30
feet of the channel and mersn benxs.

Species Composition snd Legree of Ground Cover

The besic desta concerning the relative abundance of
nlant species and the degree of ground cover azre presented
in Table 2. Qver the study srea as a wnole only 4 percent
of the ground within 30 feet of the mersh and chsnnel beanks
was not vepgetated. The remeining 9€ percent of the srea
nas covered by € species. GLaltprass wes by far the most
apbundant oleant, covering 91 percent of the ground. Glasswort
and Mediterranean barley each vegetsted £ percent of the
area. Cne percent of the ares coneisted of foxteil berley,

and less than one-helf of 1 percent vass spix<e rush.

In “one 1 the perceat of tne ground tnat ves basre {4,)
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Table 9. Ground cover within thirty feet of the cheannel
and marsh banks on the Besr Fiver 3ilts lLand Study Area,
Box Zlder County, Utah in 1949

Ground Cover

“Saltgrass

Glasswort

Spike rush
Mediterranean barley
Foxtall barley

Bare ground

Totals

Saltgress

Glasswort

Spike rush
Mediterranean barley
Foxtall barley

Bsre ground

Totals

Number of Samples

Zone 1 Zone % Zone 3 fotal

447 141 53 911
S o) 15 18
e 0 1 3
14 67 o )
7 ) J 10
18 13 7 38

491 163 34€ 1,000

Percent of Ground Cover

91 86 94 91
1 - 4 2
T - T T
) 4 - <
1 4 - 1
4 8 < 4

100 100 100 100




28

and the percenteges that consisted of saltgrass (917%) end
foxteil barley (1%) were the same ss thoce forbthe study
area es s whole. Glassvort covered a little less ground
(1%) and Mediterranean berley a little more (23%,), compared
with the vwhole of the stuay sree.

In Zone £ there was twice 2s mucn bere ground (8%) and
considerably less saltgrass tnan the ctudy area average.
There wes less glasswort and spike rush, neither of wnich
occurred in the 1€3 squsre-foot samples. Mediterranean
barley vas twice ss abundant ac the evera%e for the wvwnole
of the study area, snd covered < percent of the ground.

In Zone 3 there vwas less bare ground and more saltgrass
than the average for the study srea. Cnly & percent of tvue
ground was bare, snd 91 percent vas covered witn saltgrass.
Glasswort vas twice as abundant es the stuuy ares average,
and covered 4 percent of the terrain. In respect to average
abundance for the study esrea spike rush ves the same (T),
while foxteil berley and Mediterranesn derley vere less abun-
dant. Neither of the letter species occurred in the 346
square-<foot samples.

Saltgrass Height

Data pertsining to the height of saltgrass on the study
area are summarized in Teble 10. The average height of salt-
grass in all 3 zones wes D.. inches. Zone 3 ned the nighest
averege saltgrass height of €.2 inches. The average heignt
of saltgrass in Zones 1 and 2z wes the same, averaging 4.€ .

and 4.7 inches, respectively.
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Table 12. Helght distribution of saltgrass in the range survey
samples taken on the Bear River Silts land Study Area, Box Clder
County, Utah in 1949

Average Helght Zone 1 Zzone £ Zzone 3 Total

of Saltgrass Num- Per- Num- Per-.  Num- Per- Num- Per-

in Inches ber cent ber caent ber cent ber cent

1 9 2.0 .2 1.4 1 .3 12 1.3

13 7 1.5 1 2.7 3 1.0 11 1.2

z 26 5.7 5 3.6 4 1.2 35 3.9

‘ 23 28 €.2 € 4.3 7 .2 41 4.5

3 35 7.7 1 2.7 ) €.2 5€ 6.2

33 54 12.0 £3 1€.3 18 5.6 95 10.4

4 . 5D 11.1 1€ 11.4 127 3.7 78 8.6

4% 33 7.4 14 9.9 o) €5 €7 7.4

5 39 8.7 £2 14 .2 ez €.8 81 8.8

5% 51 11.3 15 12.7 25 7.7 91 12.0

6 43 9.€ 19 13.5 35 1J.8 97 10.6

63 £9 €.4 14 9.9 z8 8.6 71 7.7

7 17 3.7 3 2.1 8 8.6 48 5.3

7% 10 2.2 16 5.2 z6 £.9

8 5 1.1 18 5.6 23 £.5

81 7 1.5 2 1.4 17 543 26 £.9

9 3 2.7 16 5.0 19 2.1

9t ’ 8 £45 8 2.9

10 1 .2 8 245 9 1.0

10% 5 1.6 5 7.6

11 2 J.6 P Je2

114 1 J.6 1 2.1

£ 2 De3 H D.8

122 1 .3 1 2.l

13 1 .3 1 J.1

132 1 2.3 1 3.1

14 1 2.3 1 J.1

14z 1 0.3 1 2.1

15 1 0.3 1 Jel
153

16 1 .3 1 J.1

Totals 447 100.0 141 100.D 323 100.)D 911 100.0
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The renge in seltgrass helght for the study area was
from 1 inch to ie inches. 1In Zone 1 the grass renged from
1 to 17 inches; in Zone £, from 1 to 8} inches; and in Zone
3, from 1 to 1€ inches.

The height distribution of saltgrass for the study ares
as a wvhole and for each of the zones is indiceted in Table
10. Height distribution is discussed in deveil in a later
section.

Saltgrass Density

Cver the study area ss a whole the average density of

9
saltgress was 44 percent of that which occurs in a luxurisasnt

stand of ungrazed grass. Average densities for each of the
zones were. Zone 1, 43 percent,; Zone 2, 37 percent,; and
7one 2, 48 percent of the density found in luxurient stands
of ungrezed s~ltgrass. Thus, seltgress was densest in Zone
3, intermediate in Zone °1, and sparsest in Zone Z.

Fange Utilizstion

The dste used to celculate height-volume distribution
of forage in saltgress are presented in Table 1l. The tallest
plants in the samole of ungrazed saltgrass were 2€ inches in
height. Therefore, the range in height over which the dis-
tribution of volume vas calculated ves from 1 inch to %€
inches ébove ground level.

The height-volume distribution revealed by these aata
is apperently close to a linear relationship betveen heights
of 4 to 15 inches. Thet is, between these limits the amount

of forege is relastively constant for esch intervsal of height.
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Accumu-

lative
Percent

Fercents
of
Forage

—

4 S Total

3

Calculation of height-volume distribution for
2

1

Unit Unit Unit Unit Unit

[~

Zach Intervel of Plant Height

Weight of Forage in Grams for

Table 11.
saltgrass
Interval
of Plant
Height¥®
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and excluding the first

4.7 11.0 31.1

507 503

4.4
inch above ground level.

Expressed in inches,

3*

Total



Above 15 inches there is gradually less forage per interval
of height and below 4 inches there is an increasing amount
of forage for each intervel of height.

The survey of resnge vegetetion in 1949 indiceted an
aversage saltgress height for the study area as a whole of
5.2 inches. Application of this average height to Table 11
indicates that the Percent Utilization of the study area by
cattle was approximately 75 percent.

Zones 1 and £ had eaversge saltgrass heights of 4.€ and
4.7 end are -estimated to have been utilize? approximately
8) pereent by cattle. In Zone 3 the average ssltgrass height
was €.3 inches which suggests thet utilization of the salt-
grass in this zone by cattle vwes spproximestely €8 percent.

Relation of Saltgrass Height to Nesting

This section compares the height of saltgrass over the
study area, as revealed by the range survey, with the height
requirements for nesting indicated by the nesting study.

The pertinent data are presented in Table 12 for comparison
purposes.

The number of duck nests per lineer mile of channel and
marsh banks is considered to be a more useful index to nest
density than the number of nests per square mile. The rea-
son is that the amount of channel end marsh banxks varied con-
siderably throughout the study arees. The nesting stuay
showed that in 1949 the study ares as a whole had an average
density of 1.2 nests per mile of beanks. The average den-

sities mwere 2.1 nests per mile in Zone 1, D.Z2 nests per mile
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Table 12. Relationships between nest density, saltgrass

height, saltgrass utilization, and the percent of salt-

grass of sufficient height for nesting on the Bear River

Silts land Study Area, Box Elder County, Uteh in 1949

Nests per mile of channel

and marsh banks

Average height of
saltgrass, in inches

Percent Utilization
Percent of Saltgrass of

sufficlent helght for
nesting

Zone 1 Zone £ Zone 3 Total
2.1 2.2 4.2 1.2
4.€ 4.7 6.3 5.2

80 80 €8 75
3.5 1.4 6.1 11.2
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in 7one 2£; and 4.2 nests per mile in Zone ¥. Thus, ihe nest

density in Zone 3 vas 4D times the density in Zone 1 and 2
times the density in Zone <.

The range survey indicsted that for the study erea as
a wnhole the saltgrass averesged about 75 percent utilized by
cattle and averaged 5.2 inches in height. Tne saltgrass in
Zones 1 and £, wnich hed the lowest nest densities, wnas ap-
proximetely 80 percent utiiized by cettle and sverrged 4.€
inches and 4.7 inches in height, respectively. 1In Zone 2,
wvhere nest density was the highest, the saltgrass was only
about €8 percent utilized by csttle anag av;raged €.% inches
in heignt. Thus, there is 2 direct relationsnhip between
nest density end saltgrass height and an inverse relation- -
ship between nest density and the degree of utilization by
cattle.

However, average s#ltgrass neignt vas not direcily re-
sponsible for veriastions in nest ceusity, beceause aversge
heights renged from 4.€ to €.3 inches, while the unesting
study showed that the minimum height accepted by thne ducxs
for nesting vas 8 inches. 1nstead, rverage saltgrass helght
reflected the smount of saltgrass in the higher height clecses
of 8 inches or more. Cther factors being equal, it is the
amount of grass 8 inches or more in height that determines
the amount of nesting.

Zones 1 end £ had the lesst saltgrass that was 8 incles
or more in height, 3.5 percent for Zone 1 and 1.4 oercent

for Zone 2. .These zones also had the lowvest nest densities.



The study aree as & whole was intermediate in the percent

of ssltgress 8 inches or more in height (11.2%) and in nest
density. Zone 3 had both the highest percent of sesltgrass

8 inches or more in height (Z€.1%) and the highest nest den-

sity.

Degree of Utilization Compatible vith Nesting

The degree of saltgrass utilization by cattle that is
compatible with duck nesting depends on the amount of duck
nesting that is desired. On lands devoted to the production
of ducke, A maximum amount of duck nesting;is desired. The
objective for these arees is to determine the meximum uti-
lization by livestock that vould not result in e reduction
in duck nesting.

This study has shown thet, other factors being equel,
it 1is the amount of saltgrass 8 inches or more in height
that determines the amouht of ducKk nesting. However, this
relationship undoubtedly functions eccording to the law of
diminishing returns and there is a point beyond which addi-
tional amounts of acceptable nesting cover would not result
in sdditional nesting. This criticel point in the amount
of acceptable cover is associated with e critical point in
the degree of utilization by cattle. Both would be expected
to very from one area to another because in different areas
other frctors would not be equal. Thus, if 1 area had little
in the vay of territorial sites, the number of ducxs that
could nest on the aree would be low. Cn such an area less

acceptable nesting cover would be needed and & greater degree
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of utilization by livestocs vould be desireble.

In 1949 Zones 1 and & vere utiiized an estimated 80
percent which resulted in A nest density of J.1-D.Z nests
per mile of channel and marsh ban<s. The study area as &
whole was utilized an estimated 75 percent by cattle, and
supported 1.2 nests per linear mile.. Thus, 5 percent less
utilization by cettle was accompanied by a 720 percent high-
er nest density. Zone 3 w;s utilized an estimated €3 per-

" cent by cettle and had » nest density of 4.Z nests per mile
of channel and marsh banks. A comparison gf Zﬁne S with
the stddy area ss a2 whole indicstes that the 7 percent less
utilization by cettle of Zone Z vas accompanied by a £50
percent grester nest density.

Thus, on the study area 75 percent to 80 percent uti-
lization by cattle did not permit maximum nesting by ducks.
Sixty-eight percent utilizetion permitted much greater nest
densities; however, it is not poaéible to'determine from
this study whether €8 percent utilizetion is sbove or below
the critical point where less utilization by cettle would
not result in increases in nest density. cince the difference
between 75 percent and €8 percent utilizetion was associated
with such » large difference in nest density (an increase
of £57%), the writer believes that the incresses in nesting
which accompany decreases in utilization had not leveled off
materially. Therefore, it vgs concluded that on this erea
the highest degree of utilization by cattle that would per-

mit meximum nesting is somewhere below 68 percent.
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CONCIUSICNS

The conclusions derived from this study fzll into 3
catepories. (1) those ﬁhat de=1 vith the amount ~nd csuccess
of nesting on & greazed saltgrass area, (£) those that are
concerned vwith the saltgress requirements of duc<&s for nest-
ing, and (3) those thet pertein to the degree of utilization

of saltgrass by cattle that is compatible vitu duck nesting.

Amount =nd Success of Nesting on a Grazed’saltgrass Area

Amount of westing

The densities of nests per cquare mile whicn occurred
on the study area during the years of this study were low.
This was due, in vart, to tne large areas of unproductive
glassvwort flets and mud flats between the chennels. The
linear cdensities of nests per mile of channel anu marsh
banks and the densities of nests per 10) habitat acres were
also lov. These low densitiec vere csused, 2t lesst in
part, by the degree of ‘grazing on the =2rees. Apparently the
study Aarea did not reaslize its full ootential for duc< nest-
ing due to the reduction in saltgrass height by grezing.
The actusl nest density on the study ares in 1949 vas esti-
meted to be only 3D percent of the potentisl nest density
at €8 percent utilization by csttle.

Success of hesting

The success 0of duck nests on the study ares ves one of

the lowest on record. Lovever, the only apparent effect of
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grazine on nest cuccess was 2 slight loss of nests due to

tremnling by cattle.

saltgrass Requirements for Jesting

Height

The taller saltgrass was preferred by the ducks for
nest sites. tiowever, tne tallest grass available was not
required. tfhe minimum saltgrass helght accepted by ducks
for nest sites waes 8 inches.
Density

The denser saligrass was used the mos% for nest sites.
The vriter believes that saltgrass height rass the primary
factor in the choice 0of a nest site and thet greater den-
sity was acsociasted vith greater height.
Grezing

There vmas » definite oreference by the ducks for the

unicrazed or slightly prezed ssltgrass for nest cites. Thi

w

vas acsociated with the oreference for taller grass. Pre-
viously-grazed saltgrass was acceotable as 8 nect site to

at lemscst £J percent of the birds.,

verpree of Utilizetion Coumpatible with westing

The degree of saltgrass utilization thet 1s compstible
with duck nesting depends on the amount of uuck necting
that 1s decirec. Cther factors being eyual it i¢ tne amount
of saltgrase of 8 inches or more in height thet determines
the amount of duck nesting. The amount of saltgress of &

inches or more in height that is needed for meximum duck
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nestine varies from one aree to another because of other
factors which limit nesting, such as the number of avelil-
able territories. It 1s concluded that on the study ares
the nighest degree of utilization by cattle that would per-

mit maximum nesting is somewhere below 68 percent.

-
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SUMMARY

1. During the nesting seasons of 1948 and 1949 a study
was made of the relstionships between livestock grazing and
duck nest;ng in the saltgress vegetation type in Uteh. The
purpose of the study was to obtain information on some of
the relstionships between ihese phenomena for use in evel-
uating duck production on grazed lands and for using in
setting up grazing policies for land devot?d primarily to
the production of ducks.

2. All of the field worK vas done on a 10.5 square
mile srea in 3ox Zlder County. The ares ves extremely flat
and contained £1.3 miles of slow, shallow, intermingling
river cheannels and oxbows and 8.9 miles of marsh edge.
Vegetation consisted of %altgrass, glasswort, kediterranean
barley, foxtail barley, spike rush, and bulrush. Saltgress
was confined to a strip of verying width along the chennel
and marsh banks. The California gull was the only predeator
present in numbers. lend use was restricted to yesr-round
grazing. Coverage of the area for study was restricted to
the saltgrass type vithin the area snd excluded entirely the
interior of the one mersh.

3. Methods of study consisted of a duck nesting study
and a renge vegetation and utilization survey. The purpose
of the nesting study was to determine the esmount and success

of nesting on the area and the seltgrasc reguirements of



ducks for necsting. The nurpose of the rsuage survey was to
determine the emount and distribution c¢f saltgrass for com-
parison vith nesting requirements snd nest distribution and
to estimerte utilizaetion by livestock.

4. The duck nesting study vas mede during both 1948
and 194€. Nests vere locsted by system~tically cruising uhe
saltegrass on foot. Nests were mar<ed and revisited about
once a weel until they terminated. Yhen each nest wes first
located data vere recorded on the species, relative height,
density and degree of grezing of vegetation at the nest site,

i
distance to, nature of and heignt of nect avove nearest vater,
topogrepny; end fete of nestv. In 1949 the hLeignt of saltgrass
at the nest site and the cdegree of grezing were recorded.

S. The range vegetetion end utilization survey wves
restricted to the previous year's grovth of saltgrass within
a distence of 3) feet from the channel ahd marsh ban<s. The
sampling method consisted of 1,000 one-square-foot samples
located r=ndomly. Data recorded for esch square foot sample
consisted of the species, heignt and density of vegetation.
Yestimates of utilization were obtained by comparing the aver-
age saltgrass height (obtsined by this survey) vith a height-
volume distribution curve for seltgrass.

€. JNest densities on an area basis were 4.3 nestc per
square mile in 1948, 4.0 in 1949, and averaged 4.2 for the
¢ years. lineer densities vere 1.3 necsts per mile of channel
and marsh bangs in 1948, 1.2 in 1949, and averaged 1.3 for

the £ yesrs. LIebitat densities vere 8.7 nests per 10)



hebiter 2crec in 1945, 7.2 nests ner 1.0 neolizl scres in

1943 2nd averaced S.3 nests per 12D heoitst screc for woth

7. tvecles composition of nezts weg relatnively con-
stant for the £ yesrs. [orty-six vercent of tne nests wvere
those of cinunamon teel, 17 vercent malilars, 1€ percent sin-
tsil, 1D percent cznoveller, 12 perceat gauvall, aus 1 per=
cent redhead.

8. [he nests were not uniformly distrlouted over tihe
area, but vere concenirated in the sauthex? porvicn. AR
study earea vas divided inte 9 zones, with -one o embrecing
the area of highest Jducs density. Zone 1, in the aorun, in-
cluded tne vtole of {nudscn's warsh, aand 7.ne £ vas luter-
mediate. ‘tverage nest Jdensities by =r=a for tne £ yeers
varied from DJ.4 nests per sguere wile In Zone 1 to 2.4 1n
Zone Z, end 12.1 in Lone'z. Ilinear densiti=ss varied froo
De? nests per mile of cuannel ana marsh vands in Zones 1

and ¢ to 4.2 nests per mile in Zone 3.

9. All of tae nesits vere loceted on cnannsl banks,
none, on marsh ovenks. £11 of the nests vere vitnin 75 feet
of water; 5D percent withian 1o feet, 79 percent wituin 2O
feet, and 90 percent ¢ithin O feet.

12. The average nest veas loc~ted only 7. incines avdve
the current water level end only 1: inches above hiph vater
level.

11. All of tlie nests were located in level zrees, ana

the nests thewselves vere on level grournd, except for 4



nests which were on isolated clods of turf in channels.

12. Zxcept for 1 nest in & tussock of foxteil barley,
all of the nests were in saltgrass.

13. None of the nests was in low seltgress, end only
4 percent were in medium-low grass. Thirty-six percent vere
in grass of medium héight, 34 percent in medium-high grass,
and 2€ percent in high gress. All of the 1949 nests were
in saltgress between 8 and 131 inches. Only 1 percent of
- the nests was in grass that was lower than the surrounding
grass. Forty-six percent were in saltgrasi of the same
height -as the surrounding, and 53 percent were in saltgress
that was higher than the surrounding ssaltgrass.

14. None of the nests was in grass of low density, and
only £ percent vere in medium-lov density grass. Fifty-
seven percent were in medium density grass, <O percent in
medium-high density grass, and Z1 percent in gress of high
density. Only 5 percent of the nests were in grass of low-
er density than the surrounding grass. Forty-nine percent
were in grass of the same density as the surrounding, and
4€ percent were in grass that was denser than the surrounding.

15. None of the nests was located in ungrazed or heavily
grazed areas. 3Sixty-seven percent were in lightly grazed
areas and 33 percent in moderately grazed areas. Only & per-
cent of the nest sites were in grass grazed more than the
surrounding grass. Fifty~-four percent were in gress grazed

less and 43 percent in grass grazed to the same degree as

the surrounding grass.



16. The range vegetation survey showed that over tlie
study ares only 4 percent of the ground within 30 feet of
the benks was not vegetated. WNinety-one percent vas salt-
grass,; < bercent, glassvwort; £ percent, lediterranean ber-
ley; 1 percent, foxtsil barley; and less than one-half of
1 percent was spixKe rush.

17. Average saltigrass heights were 5.2 inchee for the
entire study =srea, 4.6 inéhes in Zone 1, 4.7 in Zone %, and
€.3 in Zone 3. Average saltlgrass densities compared with
the densiiy in a luxuriant stand of ungra%ed saltgraes were
44 percent for the entire study asres, 43 percent in zone 1,
37 percent in Zone &, and 48 percent in Zone 3.

18. To estimete Percent Utilization of saltgracss oy
cattle, the height-volume distribution of forazge in saltgrass
vas calculated from a sample of 50 plants. The distriobution
of forage was close to s linesr relstionship between helgnts
"of 4-15 inches. Above 15 inches there was gradually less
forage per interval of height, and below 4 'inches there wvwas
an increase in the amount of forage per intervel of neigiit.
“stimates of tne Percent Utilization by livestock vere 75
percent for the study area, 8) percent for Zones 1 and %,
and €8 percent for Zone 3.

19. There was = direct relestionsnip between nest den-
sity and saltgress height and an inverse relationship be-
twveen nest density and utilization of seltgrass by cattle.
Zones 1 and £ hed the lowvest averege saltgrass height, the

highest Percent Utilization, and the lowest nest densitiese.



“one 3 had the nignest 2verage seltgrass helgnt, tne lovest
Percent Uuilization, ana tne hignest nest cvensity. Tne en-
tire study eres vas lntermeciste in every respect.

20. In respect to the amount of nesting on a grazea
saltgrass 2ree, it was concluded: Tne density of nests per
sjuare mile on the study area was low, but woula be expected
to be low oring to tne large areas of unproductive mud and
glassvort flets between thé cnannels. The linear density
of neste pner mile of channel and mearsh banks was conslidered
to be low. 3ecause of the reduction of ssltgrass height by

9
grezing, the 2rea did not realize its full potentiesl for
ducxk nesting. Tie sctusl density of nests in 1949 vas es-
timated to be only 30 percent of the potential nest density
at €8 percent utilizestion oy cailtle.

2l. Deparding the success of nests on a grazed saltgrass
area, it was concludea: 'Tne cdegree 0f nesting cuccess on the
stuay area ras one of tne lovest on recora. [he oﬁly apoar-
ent effect of grazing on nest success wes tne loss of o per=-
cent of the nests by traanling.

€2. In regesrd to the saltgrass rejuirements of duc<s
for nesting it vas concluded: There vas » definite prefer-
ence for tne teller grass as nest sites. However, the
tallest crsss was not required, and medium to high grass
w=2s accepted. The minimum helght acceptable to cucxs for
nesting wes about 8 incnes. There vzs definitely a grester
use of tne saltgrass of medium to hign density. Beceuse of

the oreference for the taller greecs, there vas also a preference
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for gress tnat vas grazed the least. Previously grezed
saltgrass was ecceptable to ot least 1 ducxk out of o, pro-
viding the grazing was moderate.

23. In recspect to the degree of utilization of saltgrass
that 1is compatible with duck nesting, it vas concluded:
Cther factors being equal, it 1s the amount of saltgrass 3
inches or more in height that determines nest density. Thie
relationshio functions accﬁrding to the law of diminishing
returns. Therefore, there is a point where additional =zmounts
of acceptable nesting cover vould not result in increases in

i

nest censity. Tnls point would vary from one area to andther
due to variations in other factors such es tne amount of
available territories. Cn the study eres tnis point is some-

where below €8 percent utilization by livestock.
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