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Abstract:

The avian ecology on natural and artificial impoundments in two vegetational types, grassland and
sagebrush-grassland, in north-central Montana was studied from 1970 to 1972. Pond dimensions,
water-level fluctuations, and selected characteristics of pond water were measured. Upland vegetation
was described by a canopy-coverage method. Bird censuses were conducted during about 800 pond
visits. The water level of all ponds declined during the summer, with a computed weekly rainfall of
1.35 inches being required for water-level stability. Due to a greater percent of bare soil and a more
abrupt contour in the sagebrush-grassland type, ponds had a greater degree of turbidity, accompanied
by less plankton and submergents than in the other type. Most of the 113 bird species observed were
more numerous in the grassland type. Breeding waterfowl in this type numbered 45.5 pairs per square
mile and used temporary waters in the form of natural potholes and reservoir flood-plains in addition to
permanent waters. Considering all types of ponds, waterfowl in grassland numbered 1.81 breeding
pairs per water-surface acre. Mallards (Anas platyrhynchos), pintails (A. acuta) American widgeon
(Mareca americana), and blue-winged teal (A. discors) formed 74.9 percent of the waterfowl breeding
population in grassland. No temporary waters were present in the sagebrush-grassland type, where
waterfowl breeding pairs numbered 19.6 per square mile and 2.84 per water-surface acre. Mallards and
American widgeon comprised 50.8 percent of the breeding population in sagebrush-grassland. A low
density of duck nests Was associated with a 67-percent nest success, indicating that primarily nest
spacing rather than vegetational cover provided security for nests. An 87-percent seasonal decrease in
the water acreage of the grassland type was accompanied by a waterfowl reproductive success
one-third as great as in the sagebrush-grassland type, where the seasonal water-acreage decrease was
only 8 percent. Grassland had 9.8 broods per square mile, while the other type had 11.1 broods per
square mile. Broods numbered 2.95 and 1.86 per water-surface acre in grassland and
sagebrush-grassland, respectively. The low reproductive success in grassland may have been related to
lowered water levels causing egress of breeding pairs, gonadal inhibition, or strife due to crowding.
Fencing ponds was not recommended due to the initial cost involved and the maintenance required to
achieve the intended effects.
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ABSTRACT

The avian ecology on natural and artificial impoundments in two-
vegetational types, grassland and sagebrush-grassland, in north-central
Montana was studied from 1970 to 1972. Pond dimensions, water-—level
fluctuations, and selected characteristics of pond water were measured.
Upland vegetation was described by a canopy-coverage method. . Bird .cen-
suses were conducted during about 800 pond visits. The water level of
all ponds declined during the summer, with a computed weekly rainfall of
1.35 inches being required for water-level stability. Due to a greater
percent of bare soil and a more abrupt contour in the sagebrush-grass-
.land type, ponds had a greater degree of turbidity, acgompaniéd by less
plankton and submergents than in the other type. Most of the 113 bird
specles observed were more numerous i1n the grassland type. Breeding
waterfowl in this type numbered 45.5 pairs per square mile and used
temporary waters in the form of natural potholes and reservoir flood-
plains in addition to permanent waters. Comnsidering all types of ponds,
waterfowl in grassland numbered 1.81 breeding pairs per water-surface
acre. Mallards (Anae platyrhynchos), pintails (A. acuta), American
widgeon (Mareca americana), and blue-winged teal- (A, discors) formed
74.9 percent of the waterfowl breeding population in grassland. No
temporary waters were present in the sagebrush-grassland type, where
waterfowl breeding pairs numbered 19.6 per square mile and 2.84 per
water-surface acre. Mallards and American widgeon comprised 50.8 per-
cent of the breeding population in sagebrush-grassland. A low density
of duck nests was assoclated with a 67-percent nest success, indicating
that primarily nest spacing rather than vegetational cover provided
security for nests. An 87-percent seasonal decrease in the water acre-
age of the grassland type was accompanied by a waterfowl reproductive
success one-third as great as in the sagebrush-grassland type, where
the seasonal water-acreage decrease was only 8 percent. Grassland had
9.8 broods per square mile, while the other type had 11.1 broods per
square mile. Broods numbered 2.95 and 1.86 per water-surface acre in
grassland and sagebrush-grassland, respectively. The low reproductive
success in grassland may have been related to lowered water levels caus-
ing egress of breeding pairs, gonadal inhibition, or strife due to
crowding. Fencing ponds was not recommended due to the initial cost
involved and the mainténance required to achieve the intended effects.




INTRODUCTION

Wildlife management and agricultural practices constantly interact,

producing both adverse effects and mutual benefits. A practice having.
adQerse effects on wateffowlland some other wildlife épecies has been
the dréinagg of wetlands in the Prairie Pothole Regibn (Burwell and
Sugden 1964; Siiith, Sﬁoudt, and Golloﬁ 1964; and Studholme and Sterling
1964). The effects 6f Qrainage have been partly offset through the
cénstnuction of small impandments.- The impoundments were originally
designed to suppiy d%inking ﬁater for livestock in the arid West and to
secure better distribution éf graziﬁg pressure. However, the added
bonus of waferfowl,productiqn was soon apparent (Bue, Uﬁlig, and Smith
1964 and Edminster 19645. In eastern Montana aléne,ineariy S,OOQ
rangeiaﬁd impoundments had been developed by.the Bureau'of ﬁénd,Manage—
ment before 1970, with a present annual comstruction rate of approxi-
mately 240 impoundments. .Private and state agencies also construct
many impoundments in this area (Jones 1970). Several.w&rkers have
studied the value of smalllimpoundments'to_Waterfowl (Bue, Blankenship,
and Marshall 1952; Smiﬁh 1953; Berg 1956; Shearer 1960; Keith 1961;
and Gjersing 1971). Most of these studies were wholly or partly
concerned with the relationship between grazing practices and watgrfowl
production.

The present study was designed to compare two vegetatiomal types,

grassland and sagebrush-grassland, with respect to the ecology of bird

| S 1)

—



-

populations using the impoundments in each type. The study units in
the two vegetational types were similar in all major aspects except
vegetation. Field work was conducted from June 8 to September 25, 1970;

from April 1 to September 20, 1971; and from March 21 to October 7, 1972.

i




DESCRIPTION OF THE STUDY UNITS

Both study units were located in southern Phillips County of north-
central Montana (Figure 1). Phillips County has been descriﬁed as a
folling plain disséctéd by rather deeply entrenchéd streams and coulees.,
Most of the stream bérders and.the more feebly glaciafed areas are the
sites of rough, broken land, often approaching'a badlaﬁd situation
(Gieséker 1926).

The grassland unit was situated.about 7.5 miles directiy north of
the éagebrush—grassland unit. Considering home~range size of waterfowl
(Sowls 19555,‘the separéﬁion between étudy units tended to‘eliminate
any inté;cﬁange df'lbéally breedipg birds. On the other. hand, thé
proximity of £he two units provided similar weather cénditiops. The
north and south units covered 8.5 and 8.0 contiguous sqqafe miles,
respeéﬁively.

The grassland unit varied from 2570 to 2870 ft in‘elevation;_the
sagebrush-grassland:unit varied from 2520.to 2760 ft. The contour of
the former unit was somewhat less abrupt thén that of the latter. The
grassland unit was drained by Beaver and Second Creeks, which empty
into the Milk and Missouri Rivers, respectively. The sagebrush-grass-
land ﬁnit was drained by Fourchette Creek, a tributary of the Missouri
River. Five soil types occurred in the study units: Phillips loams,
Piérre cléy loams, Scobey loam, Scobey sandy loam, and Scobey stony
loam (Gieseker 1926) (Appendix Figure 18). Four of the types occurred

in the grassland unit, and two were found in the other unit.
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Annual temperatures on the study units averaged 41.9 F from 1970
to 1972. The'ffostffree period extended from mid-May to mid~September.
Annual precipitation averaged 12.47 inches frog 1960 to 1972. The
study units received 3.29 and 1.95 inches above the average in 1970 and
1972, respectively, and 2.41 inches beloﬁ the average in 1971, Over
half of the precipitation falls in the period April through July.
Winter snowfall is light. Strong wésterlies are common fo the area,
with cﬁinooks occurring occasionally during the winter (Gieseker 1926
and U.-S. Depértment of Commerce 1960-1972).

The study included 31 unfenced ponds in the grassland unit, 17
unfenced pénds in the sagebfush¥grassland unit, and 4 fenced ponds out-
side the units. The péndsvwere of three tybesf natural pothole, dug-
out, aﬁd retention reservoir (Appendix Table.ll anleigures 2 and:3).
The natural potholés resembled the temporé;y and seasonal\poﬂds
described by Stewart and Kantrud t1971), while most of the artificial-

impoundments (dugouts and retention reservoirs) were much more permanent.

In the grgsslgnd unit, natural potho;es and artificial impoundments aver-
aged 1.5 and 2.1 per square mile,‘respectively, for a total of 3.6 ponds
per square milef The other unit had only retention reservoirs, with an
average of 2.1 per square mile. Half of fhe artificial impoundments in
the grasslénd type héd a floodplain in‘the upper end varying from 2.1 to
16.6 acres and avéraging 7.8 acres (Figure 4). The floodplains were

vegetated predoeminantly by splke-edge (EZeocharisrmacrosﬁachya)
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Figure 3. Fenced retention reservoir S2 in the sagebrush-grassland
type.

Figure 4. Floodplain at retention reservoirs 19Gl and 19G2 in the
grassland unit.
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(Appendix Figure 19). None of the retentidn reservoirs in ths sage~
brush-grassland type had floodplains. Floodplains apparently resulted’
from the more gentle topography in the grassland type which allowed im-
pounded Water to accumulate at the uppsr end of.the pond basin. |
. Prominent upland floral components of the grassland study unit

. were bluestem (Agropyron smithii), blue grama (Bouteloua graatlts)
Junegrass (Koelerza artstata), Sandberg bluegrass (Poa secunda), needle-
and-thread (Stipa comata), yarrow (Aehillea miZZebeium), fringed sage-
wort (ArteMisia frigidal, needlsleaf sedge (Cavex eleocharis), scarlet
globemallow,GSphneraZéea soccinea), lichens, andlclubmoss (Sélaginella
densa) In tne sagebrush—grassland unit, the main upland _components
were the five grass species of the other unit in addition to big sage—l
brush (Avtemisia tridentata), fringed sagewort, needleleaf.sedge, broom
snakeweed (Gutierrezia sarothrae), pléins prickly-pear (Opuntia poly-
.acdntha), lichens, and clubmoss. Vegetal cover was much less dontinu-
ous in this unit than in. the grassland unit, and patches of bare ground .
wete common (Figure 5). The main shoreline species in eacn.study unit
was spike~sedge. Submergents most often found in each unit were-western
waterveed (Elodea occidentalis), filaméntous green algae, and American
milfoil CMyriophylZun exulbescens). |

In addition to the avifauna, vertebrates seen on the study units
include leopard ftog (Rana pipiens), plains garter snake (Thamnophis

radiz), bull snake (Pituophie catenifer), prairie rattlesnake (Crotalus




Figure 5. Patches of bare ground in the sagebrush-grassland unit.




~10-
viridis), painted‘tﬁrtie (Chrysemye picta), blacktail prairie dog.
(Cynomye ludoviecianus), muskrat (Ondatra zibe?hiea), beaver (Castor
canadensie), mountain cottontail (Sylvilagus nuttalii), whitetail jack-
rabbit (Lepus townsendi), striped ékunk (Mephitis mephitis), badger
(Taxidea taxus), re& fox (Vulpes fulval, coybte (Canis latrans), prong-

horn (4ntilocapra americana), and whitetail deer (Odocoileus virginianus).




METHODS

Physical Factors

The initial choice of study units was aided by Bureau of Land
Management area maps and by aerial inspection. - Finai selection -
of.the sgudy units was made folloﬁing é étudy‘of aerial photogfaphé
and a reconnaissance from the ground. Hand-drawn maps including useful
landﬁarks Wefe then prepafed. Four fenced ponds'oﬁtéidé the main study
unlts, two in grassland and two in ségebruéh—grassland; were also éhoéen
for study.

Depths of shallow ponds were determined by wading with ‘a sounding
pole. DeeP‘ponds were sounded from a boat with a pole or line; In
1972, f;uctuétihg water'levels were studied by'using a series of 20
metal or WOoaeg étakes. A sfakeIWas placed iﬁ each fenced pond and in
selected unfencéd'ponds of each study unit."Thé iﬁitial water level
WAS markéd'oq the stake, anﬁ the cﬁanée in level was noted weekly over
a period of 3 mon;hé_bgg;nn;ng in early July. ,in additiop, a visual
estimate of water level was made on an irregulaf basis wﬁen pon§s were
visited during bird censuses. Dates were recorded on which ponds be-
 came dry. Pond.perimeters-Weré_measured.iﬁ 1971 apd 1972 at 16w water
level, and in 1972 at high water level. Perimeter measurements were
méde with a "ﬁally whacker" used in conjunction' with a bicycle wheel
pushed along the edge of the water. Pond.areas Weré determined by the

weight metho&h(weléh'1948), using paper models prepared from aerial
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photographs. Pond-~water samples were collected fof determining pH, tur-
bidity, water color, and gross nature of suspended and settled matter.
Turbidify and pH were measured with a Model DR-EL Hach colorimeter.
Turbidity was measured following major rainfalls and during a relative-
ly rainless period and was noted visually during periodic poﬁd visits.
Types of pond construction were determined by.examinatign. Construction
dates were obtained from Bureau of Land Management records and from
interviews with 1ando-wners°

Precipitation and air-temperature data recorde& at Malta 355, a
wéa;herlstation located approximately midway between thg two‘study
unité,'were obtalned from U. S. Department of Commetce (1960—1972).
Personal records were also kéﬁt of daily temperature extremes, amounts
and types of preeipitation, extent of cloud cover, wind direction, and

wind velocity.




-13-

Vegetative Study

Upland vegetation was analyzed by a canopy-coverage method (Dauben-
mire 1959a). For analytical purposes, the vegetation of each study unit
was sufficiently homogengous to be considered a single stand. Five
20x50-cm plots equally spaced along éach of eight 100-m transects were
deemed adequaté for characteriziﬁg tﬁe upland vegetation of each étudy
unit. The percent canopy coverage of each plant taxon; the perceﬁt
coverages of bare ground, rock, and litter; and the ﬁaximum height of
herbaceous and shrubby végetation.were recorded for each plot. All
plant taxé not encountered in the plots but occurring in a strip 1 m
wide adjaéeﬁt to the transect were 1isted. Similar procedures were
followed f&r measuring the upland vegetatién on each side of ;he fence |
at one fenced pond. ‘

Lowland vegetation was described by assigning one of five values
(from 0 for none to 4 for fully covered) to the quantity gf woody,
emérgent, and spbmergené vegetation.

In July 1972, low-altitude infrared aerial photograph; were taken
of a sample df’the-ponds in the grassland study unit by Dr. M. Pf Meyer,
University of Minnesota. The photographs were compared With pond cover
maps made b& a.groﬁpd examination.

Daily phenolbgical records were kept‘of most rangeland forbs from
the date of firs£ blossom through the period of anthesis.

Extent of cattle use of ponds and uplands was determined through
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Bureau of Land Management records, interviews with ranchers, and peri-
odic counts and estimates. ' Degree of shoreline trampiing by cattle was
recorded by using a five-point scale from "ﬁo trampling" to "wvery
heavily trampled."
‘Plant names were taken ffom Booth (1950) and Booth and Wright

(1959).

Bird Observations

Beginning in late Jume 1970, eariy April 1971, and late March 1972,
bird censuées were conducted during a total of some,éod pond visits.
Ten of the 13 natural potholes and one of the dugoﬁts were not visited
in 1970, but all ponds in Appendix Table 11 were‘visitéa.in 1971 aqd
1972. Each pond was approached‘by vehicle because, in most caéés, ob-
serving froth the vehicle caused the least distgrbancé of birds. After
one or two QiSits; the vaﬁtgge point most suitable in tefms of topog-

. raphy, shoreline'configﬁration, and incidence of light was selected and
u§éd during most subsequent visits. Obgervations were made With a
7x35 biﬁocular-and a 15-60x variable-power telgscope._ Each popd was
obéerve& for an.average of 29 min between early morning and early even-
ing, with 79 ﬁercént'of‘the observations beginning before noon. Oq the
average, each pond was visited every 17.7 days in March, April, and

May. Visits during the months June through September were made every

24.3 days.

T F— T
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Breeding pairs of waterfowl were‘censused by counting all pairs,
males, and females. For surface-feeding ducks and redheads (dythya
americana), the sum of pairs plus lone males was used for breeding-
pair totals. Females were added inte the totals only when it was
apparent that they were not represented by a male., Pair totals for
lesser scaup (4. affinis), canvasbacks (4. valisineria), and ruddy ducks
(Oxyura jamaicensis). were obtained by adding pairs and females. The
breeding popela;ion of ﬁahada geese (Brantd.eqﬁadensis) coﬁsieted of all
.paire plus females observed on nests (Haﬁmond 1959). Besides the spe-
cies, sex, and number oflwaterfowl, their'activi;y and 1ocatien'of
activity on the pond were recorded for both residents (species_breedf
ing on the study units) and migrants (species po;eﬁtially breedieg elee—
where). As waterfowl broods appeared, the species, ege,_brood slze,
ectivity, and location of activity were recorded. Brood production
was computed by the method of Gollop and Marshall (1954).

ﬁuring'waterfowl censuses, all other‘bieds present were censused
by the same ﬁethods, with records'made of the species, number, epd
sometimes the‘sex:and ;ela;ive age.

The species, location, clutch size, characteristics of surrounding
vegetation, and'feee of bird ﬁests found incidentally ﬁere xeco?ded.“
In June 1971, en organiéed eearch for waterfowl nests was coedueted with

the cooperation of biologists from Northern Prairie Wildlife Research
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Center, Jamestown, North Dakota. Some 1,225 acres in gfasslénd and
sagebrqsh—gfassland were searched with a cable-chain device (Higgins,
Kirsch, and Ball 1965). For each neét‘foﬁnd, the stage of incubation
was determined with a field candler (Weller 1956) and other information
was recorded as for nests féund incidentally.

A daily record besides the censuses was kept of all bird. species

' seen on the study units and environs. Bird names were taken from the

American Ornithologists' Union (1957).




RESULTS

Wafer-Level Fluctuations

In 1972 the'ﬁétural potholes had a maximum of water in early sbring,
and then decreased'gradually. Spfing and early-summer rainé aid not
_seem to accumulate in the potholes. These obsgrvationé are supﬁorted by
the conclusion; of Eisenlohr and Sloan (1968) and Eisenlohr (1969), who
found tha; funoff'became a source of water for potholés in Nofth Dakot;
only when the ground was either frozen or saturated. They found that a
snow cover of aﬁy depth was effective in supplying potholes with Wafer
if itvmeltgd rapidly whilg the ground remained frozen, and rain became
an important soﬁtce of water in either a dry or a wet year.if allarée
amount felllwithin'a short period of timef

Retention reservoirs, particularly in the grassland upit, had a
relative;y low water leﬁel early in the spring of 1972, and many of
them filled copsiderably with spfing and early—summér rains. Other
reservoirsléeemed little affected by rainfall; ~There was thus some
doubt concerniﬂg the best time to measure pond depths and shqreline
lengths. The ten&ency wés to measure pondsvafter the‘effects éf spring
and. summer rains had been felt. Consequently many natural potho;es
were alreédy dry by the time pond measurements were begun.

In general, naturai pétholgs and the exfenéive floodplains 6f at
least some'of the artificial impoundments were dry by early Jdly. In

mid-July 1972, a'28—écre‘pothole.was‘dry enough to permit its cover,
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predominantly spike—Sgdge, to be cut for hay.‘ The se;sbnal loss of
water from nétural potholes and floodplains amounted to 87 percent of
the water-surface acreage of the'grassland ﬁnit, decreasing from 25.3
to 3.3 acres ﬁer'SQuare mile. The wate;‘acreagé of the other unit de-~
creased onlyaS perceng, from 6.5 to 6.0 acres per square mile. The more
shallow reservoirs and dugouts with maximum water-surface area of less
thaﬂ aﬁ acrelwere generally d?y b& September. In mid-~June 1972 it was
noted that the creek in Section 14 of the sagebrush—gfaéSland unit had
been reduced to a series of intermittent pools.

The main facfors causing fluctuations in pond water level were
'précipifation,_and evaporation as a function of air teﬁpexéture,.fela*
tive hum;dity, wiﬁd, watef-gurface area, and pond depth;' Cattle use-
and séepage Wérg not measured but were thought to be inéigniﬁicant in
contriButing to wgter—levéi changes.

The Qater'level of ‘all fgnds‘déclined during summer 1972 (Eigure 6).
It was calcuiated that a weekly rainfall of 1.35 inches during fhe
pefiod of water-level meésurement would have been required for tﬁe level
to.remain stable (Figure 7). Ninety percent of the ponds increased or
remained thé same in level during at least 1 week due to'raips, Whether
rain‘caused-a partigular poﬁd to increase or remain stable for a given
week seemed to be determined by the characteristics of ﬁhe pond water-—
shed as well as by thé degree to Which the ground waS‘saturafed.

The direction and extent of the average weekly fluctuation in -
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water level were closely associlated with total weekly precipitation;
the linear correlation coefficient was 0.86; The coefficient between
average weekly alr temperature and water-level fluctuation was insignif—
'icantly small.f | |

The linear correlation coefficient between pond depth and the aver-
age weekly water-level change was 0.22. The association between water—
surface area and weekly chanée followed a logarithmic functlon (Figure

8) with a correlation- coefficient of 0. 77.

Water Quality

The water ot 55 percent of the grassland reservoirs and dugouts was
judged "clear" during most visits'to'these ponds in 1970;' On thé.other'
hand, only 26 percent of the retention reservoirs in the sagebrush—
grassland type were considered clear with the others having various
degrees of turbidity |

The water color of ponds in the grassland type ranged from color-
less to greenish yellow, and phytoplankton, zooplankton, or detritus
occurred in 52 percent of the water samples from this type. Organic
matter was present in 29 percent of the sagebrush—grassland samples.

No inorganic matter was seen in the grassland samples, but 71 percent
of those from the other type contained visible inorganic material. The

color of samples from sagebrush—grassland varied from colorless to very -

chalky.
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The turbidity measurements in each type in 1972 were used to pre-
pare an analysis of variance for a two-factor factorial (Table 1), with
each factor (vegetational t&pe and rainfall intensity) having two

levels and unequal subclass samples (Steel and Torrie 1960).

TABLE 1. ANALYSIS OF VARIANCE OF POND-WATER TURBIDITY MEASUREMENTS.

. Degrees of © Sum of Mean
Squrce of variation . freedom squares square
Treatments
Vegetatiohél type (V) 1 84,554 - - 84,554
Rainfall intensity (R) 1 4,702 4,702
VxR - - 1 ' 20,186 . 20,186
Experimentgl error ' 37 . 700,936 - - 18,944

Total 40 ' _ 810,378

Using the experimental-error mean square, treatment means were compared
by the least siénificant difference (or LSD) method (Ostle 1963)

(Tabie 2). It was found that there was a diffefence between the two
vegetational t&pes in the effect of both low and high rainfall at the
90 and 95 pércént levéis of coﬂfidénce, respectiQely. Different inten~-
sities of rainfall had no significant effect on fhe degree of pond-

water tﬁrBidity'in grassland, while in sagebruahsgréssland there was
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TABLE 2. MEASUREMENTS OF POND-WATER TURBIDITY FOLLOWING PERIODS OF’
LOW AND HIGH RAINFALL.

Vegetational type
and relative intensity
‘of rainfall

Turbidity (ppm)

Sample Size

Grassland (G)

Low rainfall (L)

High rainfall (H)

Ségebrush—grassland (s)

Low rainfall (L)

High rainfall (H)

- 14

14

.' Range Meanl
'8-104 39.2
10-110 38.1
5-410 108.2
14-610 190.4 -

lcomparison of treatment means by the least significant difference
(or LSD) method  (Ostle 1963) gives the following results, whete n
indicates no significant difference, s indicates a significant
difference, and the decimals indicate the level of significance:

GL.

GH

SL;

SH

oL

n,

GH

0.01

8,

. SL SH
0-10 —
- s, 0.05
- S, 0.15

a difference at the 85 percent confidence level., The differences be-

tween the two types were presumably due to a greater percent of bare

soll subject to water erosion in the sagebrush-~grassland (Appendix

Table 12 and Figure 9), in conjunction with a more‘ébrupt contour.
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The pH of ponds measured in early October 1972 varied from 8.6 to-
9.5 and from 8.3 to 9.8 in grassland and sagebrush-grassland, respec-

tively. The average pH in each type was 9.1.

ﬁpland Vegetation

vThe sageBrush~graésland'type had the general appearance of a shrub
commuhity (Figure 10), with blg sagebrush providing the most cover
(Figure 9). TUpland shrubs were almost entirely lacking in thé grassland
type, where the dominant éeed—beariné plants were gfassés (Figure 11).
Ihe'same»five species of_gréss contributed the most grass coverage in
each type. The aﬁerage Eénépy éove:gge of the five Qas:i6.7 pércent in
the grasslénd uﬁit, which was more than twice that ihlfhe other unit
(8.1 percent). The most common grassesAwere néedlg—and;threéd in grass-.
land and blue grama in éagébrush—grasslénd (Appendix Tabie 12).

Although a gréat arréy of forbs occurred in each type (Appendix
Table 13), ;hey wefe minor 1in providing cover. - Scérlep globemallow and
spindle plantain (Plantagb spinulosa) were the most common forbs in
grassland and sagebrush-grassland, respectively, but needleleaf sedge,

a grass-like forf; provided the most forb coverage in each vegétational
type. It had a coverage of 4.9 percent in the grassland unitAaqd 3.4
percent in sagebrush—grassland.-

Clubmoss was an iﬁportant contributor to graséland cover. Unlike

" the grasses and forbs, its mat—liké growth form closely covered the soil




Figure 10. Aspect of the sagebrush-grassland unit; the dominant plant
is big sagebrush.

Figure 11. General appearance of the grassland unit.
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surface. As a result of its canopy coverage and growth form, the amount
of bare soil in grassland was only about one-third that in the other
type. In addition to. protecting the soil, clubmoss composed a very high
proportioﬁ of -the 1it£er in fhe'grassland unit. Lichens oc;urred more
frequently than clubmoss in each unit and Qere found with neafly equal
frequeﬁcy iﬁ the two units. | 2

Herbaceous vegetation in the grassland plots ranged from 5 to 29
inches tall, with a mean height of 13.5 inches. Thgt in the sagebrush-
grassland plots varied‘from 4 té i6 and averaged 9.2 inches. ﬁeight of
. bilg sagebrush Qitﬁin‘the plots ranged from 1 tb 18 apd avéraged 8.3.

The grassland type wag more diverse floristicaily. Sixty—oﬁe .
piant taxa were identified along the trénseéts, compared with 53 téxa
alohg sagebrush-grassland transects. The number‘of.taxa per grasslapd
plot ranged from 7 to 15 and a&eraged 10.4; in the other tyée, the
range was‘3”to 14 with an averaée of 7.8. The averages were sgatisti—

cally different af'thé 99-percent confidence level.

Pond Vegetatién,

‘Two species of tfeés (plains cottonwood Z%opulus deltoides
ocetdentalis] and peachleaf willow [Balix amygdaloides] _)‘ asid. £ive of
shrubs were found at ponds in the two vegetational -types (Table 3). In
the sagebrush-grassland typeé, trees and shrubs were much more prominent

in terﬁs of plant maturity, quantity .of woody growth, and percent of




TABLE 3. THE OCCURRENCE.OF WOODY PLANTS ON RETENTION RESERVOIRS AND NATURAL POTHOLES.

Retention reservoirs

Total having woody plants

9 52.9

Natural

Woody plant ¢! s2 potholes

“Tatin name " Common name No. % No. 7 No. %
Artemisia tridentata Big Sagebrus}; 1 5.9 0 0 0- 0

Populus deltoides - Plains Cottonwood 2 11.8 6 31.6 0 0

occidentalis : )

- Ribes aureum Golden Currant 1 5.9 3 15.8 0 0
Rosa woodsii ‘ : Woods Rose 4 23.5 11 57.9 3 23.1
Salix amygdaloides >Peachleaf Willow 5 29.4 8 42.1 0 0
Salix exigua -Slender Willow 3 17.6 13  68.5 0 0
Symphoricarpos Western Snowberry‘ 0 0 2 10.5 0 0

oqcidenmlis
14 73.7 3 23;1

1 Grassland vegetational type.
Sagebrush-grassland vegetational type.

_63.—
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ponds having woody spéecles. Six speciles occurred in each typé. In the
grassland type, individual ponds had three species or less, while each
pond in the other type had as many as six species. The age of a pond
apparently did not determine the diversity of species present.. They
6ccurred at retention reservoirs and natural potholes, but none of the
dugouts.had woody vegetation. In general, the damS'supportedtthe most
and oldest woody blants at reservoirs.
There seemed to be no relationship between pond age‘and présence
of woody‘vegetation.. A'S-year-old ﬁohd had a few young plénts of slend-
er willow (S. exigﬁa) and plains cottonwood. At another pond of the
same age wéré found sleﬂder willow and plains cottonwcod in:addition
to a small amount of Woods rose (Rosa woodsii) and youné‘peachléaf_
willdw,, Other ponds up.to‘at leasf 25 years old had no wpody,veéétation.-
Pond permanence seemingly did not determine the amount of woody_
growth piesggt. Somgtpf fhe permanent ponds lgcked Qoo@y cover, while
a small pond that tended-fo become dry each year supported a heavy
growth of four woody specieg, one of which was of considerable age.
Import#nt hérbaceous plants in the ééotone_between upland and
shoreline cover in both vegetational types were foxtall barley (Hﬁrdeum
,jubatum).gnd'blueétem (Appendix-Figu;es 20, 21, and 22),. Spike-sedge
and needle séike—sedgé (Eleocharis acicularis) were the dominmant emer-
gents of pond shorélines in each tyfe. The basins of natural pétholes

were covered predominantly by the former species (Appendix Figure 23).
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Five (26 percent) of the sagebrush-grassland ponds had heavy shoreline
stands of common cattaii (Typha Zaiifblia), a species ndﬁ found at
grassland ponds. The quantity of emergents seemed to vary directly with
the émount'of'cattle uée of'pon&s and the extent.of floodplain adjoin-
ing pond basins.

. In both types, the dominant submergent specles was American milfoil,
followed by filamehtous green aléae and western waterwveed. In additionm,
pbndﬁeed (Potamogeton richardsonit) was relatively prominert in ponds
in the.sagebfush—gréséiand type. On a Quantifative scale ranging from
0 to 4, tﬁe‘submergent values for grassland rgsefvoirs varied from 1 to
4 with a ﬁeén of 3.4. Reservoirg'of the oéher type had\ﬁalues ranging
from O to 4 and a mean of 2.5. The lower mean value in sagebrush-grass-
land may be the result of the intolerance of’submergénts to higher
‘1evels of water turbidity. 1In both types, quéntities of suﬁge¥gents
were predomipantl& 3 and 4 for turbidity read;ngs up to about 100 ppm,
and 1 and 0 for higher tufbidi;y readings. '

Inffared photographs were useful for.indicating the presencé of
subﬁergents and for distinguishing lowland ﬁfom upland vegetétidn.

However, they could not be used to identify individual species of plants.

Livestock Grazing

Ownership of the gfassland unit was 47.8 percent private and 52.2

percént'public; the;correéponding statistics for the‘qpher unit were
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32.8 and 67.2 percent.' Each unit was open to grézing except for 160 and
640 acres in gragslénd‘and sagebrush—-grassland, respectively. Continu-
ous grazing.was permitted dufing the period April 10 to November 30 in
the grassiand unit, and April 1‘to December 15 in the other unit. How-
evér,cattle geﬂerally wére'not turned into the'pastures until late April
wﬁen‘the vegetation became suitable for gfazing, |

The £rampling of shéreline vegetation was an effect of grazing
potentially influencing water—bir&_ecology (Figure 12). The léast
tfamﬁiing occurred at natural potholes (Table 4), a tendency reflecting
their presencé ohiy during a time of greater water abundaﬁcg, coupled
with a decreased demand for livestock drinking“watér dﬁelto'more éﬁcgq_
lent vegetation‘and lower air teﬁperatures. Dug6ﬁ£s received thé most
trgmplipg'for:the‘smgll number of observations made ih\;his study. In.
a study by Gjersing (1971), traméling reduced shoreline vegetation to a
height of 3 inches or 1e$s within a period of 2 wéeks, and reco?ery of
the vegetatiqn required about‘g yeéf Witﬁoﬁt grazing. Oﬁ this:basis,
one would not éxpect a year-to-year change in .the trampling index .of
the present study,uﬁder the cqnditions of continuous grazing;_ Data on
cattle numbers were inadequate to show any clear relationship betwéen
the iptensity of trampling and the amount of shofeline available per
cow, but an inverse relationship is presumed.
When water levels were low in late summer, cattle wére able to

enter the enclosure at.three of the. fenced ponds by going around the end
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i

Figure 12. Fenced retention reservoir S3 in the sagebrush-grassland
type; trampled shoreline on the right and typical shoreline
cover on the left.
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TABLE 4.

SHORELIﬁE«TRAMPLING INDEX COMPARED WITH CATTLE USE OF PONDS, 1971 AND 1972.°

1971

1972

No. of cattle"

No. of cattle

142 0-102 6.5

, Trampling _observed per . Trampling observed per
" index! ‘pond visit index pond visit

Vegetational and — : : — — - —

" pond types 2 R3 X* n R X n R X n R X

Grasslénd

Natural pothole _— - == = - = 13 0-2 1.1 25 0-34 6.8
Dugout 1 - 3.0 - - - 3 3-4 3.3 5 0-9 1.8
Retention reservoir 12" 0-4 2.5 - - - 17 0-4 2.5 58 0-175 20.6

- Sagebrush-grassland

'Retention reservoir 16 0-4 2.4 19 0-4 0.9 104 0-75 4.1

Sample size.
Range.
Mean.

Tow N

The trampling index ranges from 0 for no tr

ampling to 4 for very heavy trampling.

._17€._
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of the fence which earlier in the season projected into the water.
Cattle also entered via breaks in the fence. The number of cattle in-
volved in these instances ranged from 3 to 34. Consequently trampling
occurred on both sides of the fence at these ponds. |

The othér fenced pond was situated in sagebrush-grassland and had
béep,fenced in 1966, Six years without grazing apparentlj made no
difference iq the heigﬁt of upland ﬁerbaceous cover in plots within the
fence. It ranged from 1 fo 13 inches tall and averagéd 6.0 inches, com-
pared with.a rapge.of } to 14 and an average of 5.9 outside the fence.
A single shrub 10 inches tall was encounfered along the transect inside,
while shrub héight outéide‘ranged from 3 té 13 inches with an average
of 7.5 for a sample of siz.

According to Stoddart and Smith (1955), Daubenmire (1959b), an&
Odum (1971), grazing tends to change floristic composition from many to
fewer species, with the remaining species often increasing in number
and size due to deéreased competition; Tﬁese effects were indicated .
at the fenced pond, where 42 plant taxa were identified along the trans-
ect within the fence, while only 30 were identified outside (Appendix |
Tablell4). Canopy coverages of most of the dominant specieé were
' greater outside the fepée; A qﬁange in floristic composition was not
apparent from the number of taxa per plot, wﬁich ranged from 1 to 11
inside the fence and 2 to 11 outside. The averages per plét Were'5.3

and 5.6 for the inside and outside, respectively; they were not
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statistically different at the 95~percent confidence level.

Studies of Birds Other Than Waterfowl

Bird species observed on or near the study units numbered 113, of
which 11 (9.7 percent) were year-round residents, 16 (14.2 percent) were
migrants outside their normal breeding ranges,‘and 86 (76.1 percent)
were migrants within their breeding ranges (Appendix Table 15). Species
recorded on or near the ponds numbered 93, eighty~two percent of the
total.

The iﬁdication; of abundance show that most species were more num-—
erous in the grassland type. The abundancé staéistics may be somewhat
biased, since, in traveling to the sagebruéh—grassland type, the grass-
land type was crossed, providing additionél opportunities for observa-
tion in that type. Nevertheless, on the basis of roadside coﬁnts of
small birds, p;oduction figures of greﬁes and_American coots (Fulica
ameriéana), and nest records, it was goncluded th;t fhe relative abun-
dance statistics corresponded to existing numbers.

The ppofusién of small upland birds in grassland and their relative
lack in the other vegetational type were obvious while traveling the
roads in each type.-‘In August 1972, a count of small upland species,
mainly horned lark kEPemoéhiZa‘aZpestris}, western meadowlark (Sturnella
neglecta), and chestnut-collared longspur (Calearius ornatus),'wgs.made

along 4 miles of improved dirt road in each vegetational type under
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similar weather conditions. The counts were 59 birds per mile in grass-
land, but only four per mile in the other type.

The production of grebes and American coots followed a similar pat-
tern (Table 5). The total'production per Watef—surface.acre for the
three grebe species Qas twice as great in the grassland unit;_’Grebe
production per acre on the two grassland fenced ponds was equal to that
of unfenced ponds in the grassland unit, but there was no production on
sagebrush-grassland fenced pqnds. Coot production was likewise greater
on'grassland ponds, and the production on unfenced ponds in each unit
was gfeéter tﬁan’on the éorresponding fenged ponds. No young of grebes
or coots were séén on natural potﬁolés. There was no apparent reason
for the decrease 1n grebe gnd coot production from 197O.t0'1972° The
decrease did not seem to follow yearly water-level changes. . .

Bird ﬁests found in grassland numbered 35, while only 10 were
found in sagebrqsh;grassland (Appendix Table 16). Nest success when
- determined by Kalmbach's (1939) method was similar to that in his report,

even with small sample sizes (Table 6).

Waterfowl Studies

Nineteen épecies of waterfowl were observed in the study. The
young of 12 of them were seen on study'ponds. An additional species,
cinnamon teal (Anas cyanoptera), was also considered a summer resident

on the study units, but no young were ‘identified. Thé remaining six




TABLE 5. GREBE AND AMERICAN COOT PRODUCTION IN EACH VEGETATION TYPE, 1970-1972.

1970

1972

1971 3-yr avg
No. young No. young No. young No. young
. per. acre per acre per acre per acre
Species and No. “of water No. of water No. of water No. of water
vegetational type young surface young  surface young surface young  surface
Horned Grebe N
Gl unit 0 0 0 0 4 0.09 1.3 0.03
S2 unit- 0 0 ] 0 0 0 0 0
G fenced ponds 0 0 0 o- 2 0.08 0.7 0.03
S fenced -ponds 0 0 0 .0 0 0 0 0
Eared Grebe
G unit 1 0.02 3 0.07 0 0 1.3 0.03
S unit 7 0.14" 3 0.06 16 0.32 8.7 0.17
G fenced ponds 7 0.30 9 0.38 0 0 5.3 0.23
. S fenced ponds 0 0 . 0 0 0 0 0 0
Pied-Billed Grebe
G unit 32 0.74, 24 0.56 4 0.09 20.0 0.46
S unit 6 0.12 3 0.06 3 0.06 4,0 0.08
G fenced ponds 7 0.30 11 0.47 0 0 6.0 0.26
S fenced ponds 0 0 0 0 : "0 0 0 0
American Coot . ' o - :
G unit 174 4.00 81 1.86 12 0.28 89.0 2.05
S unit 53 1.06 0 o 0 0 17.7 0.35
G fenced ponds 46 1.94 .38 . 1.60 0 0 28.0 1.18
S fenced ponds 1 0.07 -0 0 0 0 0.3 0.02

1 Grassland.

2  gagebrush~grassland.
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~39-

Table 6. THE SUCCESS OF FOUR TYPES OF BIRD NESTS.

Nest success

. Sagebrush- Study by Kalm-
Nest type | Grassland grassland . bach (1939)
Upland ground nests 502 (6)% 207 (L) 43%
Above—groun& nests 67% (2) 100% (1) | 52%
Waterfowl nests 2 62% (13) 1002 (4) " 60z
Hole nests 100% (1) - 73%

1Sample slze. . : .
2Tncluding American coot and horned grebe (Podiceps auritus) nests.

specles were recorded only during migration. Several waterfowl anom-
alies were also observed: a partially albino male gadwall (4. strepera),
a mallard-pintail hybrid, and a blue-winged téél—shoveler (Spatula
clypeata) hybrid. Both hybrids were mentioned by Cockrum (1952) in his
list of hybrid birds, and Kortright (1953) indiéated that hyBridism-is

rather common among wild waterfowl.

—— — - it — — —

Canada geese, mallards, and pintails were found using the ice-free
portions of study ponds when spring field work was begun (Appendix
Table 15). Close subsequenf arrivals included green-winged teal (Anas

earolinensis), redheads, American widgeon, shovelers, lesser scaup, and




-40-

gadwalls. Blue-winged teal; ¢anvasbacks, and ruddy ducks were‘the lat-
est arrivals of waterfowl specles breeding on the study units. This
arrival sequence was similar to that reported by Ellig (1955) for Green~
fields Lake in western Montana, by Sowls (1955) ard Hochbaum (1959) for
the Delta Marsh in south—central Manitoba,'and by Keith {1961) for south-
eastern Alberta, |

The 12 species listed above were represented in the sagebrush-
grassland unit,'and all except the canvasback were observed.as breeding
birds. in the other unit. Totals for individual;species and ponds
appeared to be more stable in the'sagebrush—grassland unit from 1971 to
1972 (Appendix Table 17). Based on averages:for the 2 years, Canada
geese and undetermined ducks together comoosed 3.5 and 4.8 percentnof
the breeding population ln the grassland and sagebrush—grassland units,
respectively (Table 7). Excluding these birds, the composition of the
remaining dncks was 95.6 and 87.2 percent surface feeders, and 4.4 and
12.8 percent diving species in the two units. These data parallel those
at Greenfields Lake, Montana, for, eight species of surface-feeding ducks
and four of divers in grassland and greasewood C&xreobatus vermtculatus)—
grassland, respectively (Ellig 1955).

Mallards, pintails, American widgeon, and blue-winged teal each
contributed more than 10 percent of the breeding population in the .
grassland unit, together they comprised 74.9 percent -of. the populatién.

Pintails, the largest contributor, made up a third of the breeding

/
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TABLE 7. PERCENT COMPOSITION OF THE WATERFOWL BREEDING POPULATION AND
BROOD PRODUCTION IN EACH STUDY UNIT. '

Bréeding-populatidn Brooa production

‘Species @13 52,3 E BT
Mallard - _ 14,7 17.9 10.2 9.0
Pintail 32.6 8.3 18.1 ' 2;6
éadwali .6.6 5.7 . 6ﬂQ 9.8
American Widgeon w42 32.9 21.1 42.1
Shoveler 7.9 3.2 8.4 1.1

Blue-Winged Teal ~ - 13.4 - 8.9 21.7 1504
Green-Winged Teal 2.8 4.2 0 0.4

Lesser Scaup o 3a 7.9 1.2 A

' Redhead 0.9 06 0 0
Canvasback - o 3.2 0 1.5
Ruddy Duck - 0.3 0.3 o 0
Canada Goose 3.4 _ 3.5 6.0, 1.9
Undetermined Duck 0.1 1.3 7.2 970
Total 1100.0 . 99.9  99.9 99.9

lgrassland unit.
2sagebrush-grassland unit.
SAverages of 1971 and 1972 data.
“Averages of 1970 to 1972 -data.
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waterfowl. Only twg.s?ecies; mallards and American widgeon, composed
more than 10 percent of thé poéulation each in the sagebrush—grassiand
unit, and their total-w;s 50.8 percent. Widgeon were numerically domi-

nant in this unit, forming a third of the population.

The grassland unit-had,more than twice as many waterfowl pairs per
square mile as the other unit (Figure 13). This populétion inclﬁded
'paifs qsing natural potholes, a type'of pond in grassland which held Wa{
ter only teﬁporqrily early in the breéding season. However, considering
only retention reservoirs, the most permanent pond type, grasslahd still
.h;d half.ggain as many.palrs per square mile as sagebruéh—grasslahd.

iﬁ adﬂi?ion to using naﬁural potholeé and retentioﬁ'reéervoiré,
breeding pairs'used the fﬁree duéouts; and a few mailardgand widgeon
pairs werefobéerved‘incidentally on the creek .in the‘sageBrush—grasgland
unit. In the g;assland unit, Waterfowl‘used retention rese;voips more
than twice as much as either natural pétholes>or dugouts with respect to
pairs per water-surface acre (Table 8). Retention reservoirglanévnat—
ural potﬁoles in the grassland.unit were used most heavily by pintails;
dugouts were ﬁsed mostly by blue-winged teal. Retention reservoirs ip
the other unit.had fhe greatest use Ey widgeon.: Ngtural pétholgs were
not used'by div;gg ducks, and the only d;vers‘using a dugout were a
pair of redheads. Surface;feed;ng ducks used mostly the shallowe;‘por~ o

.tions of poﬁdé; while thé diving ducks genefaliy favoréd thé deepeF

parts. The occurrence of a greater population of divers in the





































































































































































































































