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Dabbling Ducks (Anas §pecies)
HABITAT USE INFORMATION
Genera)

Dabbling ducks (ﬁﬁgg speéies) are a group of freshwater ducks that
occur throughout the world. Those evaluated for the formulation of this
H31 model are limited primarily to the United States and Canada and
preter rather shallow bodies of water such as marshes and freshwater
ponds (Johnscard, 1975).

Food

Ducks subsis” on a vzriety of plant and animal foods. The relative
proportions oi zzch dzbend ucon the season, avaiiabi]ity, and species of
cuck involved. Thz zbuncdzncz in the diet of animal foods increases for
vemalas curing the bresding :s2son (Szrie and Swanson, 1876; Krull,
19705 Swanscn znc Meysw, 1277; Swanson, Meyer, and Serie, 1974; Krapu,
18745 Wneelar ancd Mzrzh, 1572). The diets of Taying mallard hens consisted
cv SZ% viera, znc 422 Tzune {Whesler and March, 1979). For other species
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cT breading ¢ vaiues wzre /2% Tzuna for gadwalls (Serie and Swanson,
|

1676) and 8%% for bive-winced teals (Krapu, 1974). Aquatic insects,
mulluscans, and crustzceans comprise thé bulk of animal food known to be
consumed by waterTowl (Krull, 1970; Swanson, Meyer, and Serie, 1974).
Juvenile mallarcs z2r= highly demendent upon a high protein diet consisting
of terrestrial and zguatic forms. As the birds mature, a gradual shift

in the diet frem fzuna to flora occurs. The amount of fauna consumed

was found to bz 5C% For juvenile mallards 1 to 6 days old, and 75% for
those 13 to 18 dzvs o1d. At 46 to 55 days old the changeover is complete
with fauna comprising less than 1% of the diet (Chura, 1961). Predominant
plant food items for most duck species consist of bulrush (Scirpus sp.),
smariweed (Polyconum sp.), and duckwesds {Lemna sp.) (Zimmerman, '1953).
Alkalai bulrush (Scirpus paludosus) has been found to be a very important
food for pintails, mallards, shovelers, and green winged teal in California
(Mal1, 1969).




Yhe availability of food items to waterfowl is a function of avail-
ability of water and salinity, the amount and distribution of submergent
and emergent vegetation, and water depth.

The salt content of the water.has a marked influence on the species
composition and the relative abundance of the plant communities that
serve as food for ducks (Swanson,‘Meyer, and Serie, 1974). O0f the
important emergent plant species common cattail was found to be the
least salt tolerant, followed by hardstem bulrush, and then alkalai
bulrush (Kzushik, 1963, cited by Christiansen and Low, 1970).

<hz ztuncance of invertebrates is influenced by the amount of
subrmerged asuatic vegetation (Krull, 1970). Voigts (1976) found that
the +o=al invertebrate 2bundance increased as the emergent vecetation
wa§ reclzcsd Ly submergent'vegetation, but maximum numbers occurred

where hads ¢f sutmerced vecetation were interspersed with stands of
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eT=rred for feading by dabblers are related to the
zccd i<sms of both plant and animal origin occur, and to

T :—iag of the ducks. At Ogden Bay Refuge in Utah no
vegetaticon czvelicpad in wzier areas over four feet deep due to poor
light penezrziicn resulting from turbidity. Waters from 4 to 30 inches
"deep dzveicped densa stands of submerced aquatics such as sago pondweed
and widgaon grgss. Alkalai bulrush was generally found in areas from 0
to 10 inches ceep, and hardstem bulrush and cattail in areas up to 30
inches d=2n {Nelson 195%).

;P a stgdy of wintering waterfowl in Texas a high correlation was
sound beswzsn water depth and feeding site. ?he_dabbling ducks were
found in depths averaging two feet desp and ranging from 12-32 inches
(White and James, 1978). The dabbling ducks are adapted for foraging by
"tipping-up" rather than diving for ‘ood (Johnsgard, 1975). Correspend-
ingly, the loss of shallow feeding zcnes within a wetland complex is an
important factor to waterfowl feeding ecology due to the availability of



bottom foods which .. limited by depth (Swanson an. eyer, 1977: Swanson,
'Meyer. and Serie, 1974),

Water .

Dietary water requirements were not mentioned in the literature.
Kater requirements related to food and reproduction &re discussed under
the specific habitat requirements for each of the liTe reauisites.

Cover

Cover requirements reported in the literzture cenerelly egply to .
the breeding season. It is assumed that the cover neecs of dabbling
ducks are the same as the reproductive needs.

Reproduction

Ducks utilize both wetlands and upiends Yor nesTin- puroTess
Factors resulting in unsatisfazctory nesting hehizz: concitions 2re silt
covered shallows, broad mud-flats, end cbsence of submeroens vesezatien
in open water areas (Wolf 1955), Ryder (1961), in & study of weizr<ow]
productivity in nqrfhern Utah, found that 65 percant ¢ E2 dzhbi
were in emergents and 35 percent in upland cover. Clark (1977)
study on production and nesting ecology of ducks in Crecen, found that
preferred uplzand cover consisted of brush with tell cress whereas very
dense bulrush- cattaiT zones were the preferred wetland habiz=t. Wolf
(1955), 1n a study in northern Utah and southern Ideho, alsz found that
cattail and bulrush were the principal nesting materfizls utilized by
waterfowl. The preferred transition zone cover found by Clark (1977)
was comprised of very dense stands of rushes, sedges, znd various grzsses.
Hardstem bulrush, salt-grass, w1110w, and cattails were the dominant
plants ut1]ized by ducks at the Bear River M1gratory B1rd Refuge in Utah
(Wi111ams and harsha]] 1938)
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The density and distribution of the required vegetation for nesting
determines the level of suitability. Ducks nest1ng in emergent vegetation
seemed dependent upon dense plant growth for nest foundations (Ryder,
1961). The size and distribution of openings in stands of emergent'
vegetation are important'for pairs or broods (Wheeler and March, 1979).
Kaminski and Prince (1981) found avian abundance_and-diversity were
highest during years when emergent hydrophytes’ and open water cover
approximately equal areas in a highly interspersed pattern..

Islands have been found to attract nesting waterfowl in numbers
seldom found on the mainlands (Hammond and Mann, 1956). Miller and
Collins (1952) have recorded heavy use of islands by ducks on the Tule
Lake and Lower Klamath Na=icnal Wildlife refuges. Islands within the
.1 - 1.0 ecre rznge have been observed to attract the greatest nurber of
nesting pairs. -n a 1882 survey of an Arizona wetland by L. A. Piest,
nesting densities an jslands averaging 0.1 to 1.0 acre averaged 46 nests
ser acre (Smith, 1583, perscnal corrunication). Duck nesting densities
on islancs evarzecing 0.3 =3 1.0 acre at the Lower Souris National Wild-
1ifa Pefuce in North Deko=2 have regularly been 20 - 80 nests per acre.
On the sare refucs & .2 e jeland exceeded 200 nests per acre whereas
a 7 acre isiana ztrzciec only 14 pairs per acre (Hammond and Mann,
1956). A 9 acre island in crane Lake, Saskatchewan supported approximately

17 pairs per zcre (Bent, 1523).

The nurber ¢i islancs relative to the area of open water is also
jmportant for cuck production. For an Arizona wetland with 15 islands
(averaging .1-1.0 acre) within a 40 acre area of open water, 2,750 ducks
were produced in cne year, most of which were from the 1slands (Smith,

personal cormunication, 1983).

Several factors are responsible for the attractiveness of 1slands
to breeding ducks. Islands provide relative freedom from disturbances
by mammals or birds. Howsver, isolation from the mainland is critical.
Predatory mammals have been observed to Cross channels which are either
marshy, Or narrow (<100 feet). Where islands have been inaccessible to



predators hatching success has been about 90%, versus about 50% for
mainland nest samples (Hammond and Mann, 1956).

Other édvantages of islands are the greater capacity fer terri-
torial occupancy because of the high shoreline to land surface ratio,
and the close proximity of water, food, Tookout sites, and resting cover
(Hammond and Mann, 1956).

HABITAT SUITABILITY INDEX (HSI) MODEL

Model Applicability

Geographic area. {This HSI model was develeped for erziicztion
within the wintering range occurring 1n the wesiern Unites Stz<ss. The

breeding range is also considered where 1t overieps with zn= winisring
range in parts of the west-central United Stetas.

Season. This model was developed to eveluz=z hzhita: quelity
during the wintering and breeding sezsons. Due =2 *he incican-z of
year-around residence by some species of wateriowl, bresding nzbitzt wes
considered as well as winterseasons are essumed <o be <ha szme.

Cover types. [his HSI model was developed %2 evaluats
Férbébeous;ygt]andsf(HW) (terminology follows thzt of tha L.
Wildlife Service 1981).

in =or

Minimum habitat area. Minimum habitat is defined as the minimum
érea of contiguous habitat that is required for a species to live and
reproduce in an area. N specificlinformation was found in the litera-
ture and will vary depending upon the species of dabbling duck being

considered.



Model Description

Overview. Food and reproductive habitat requirements are considered
in this model as indices of overall habitat suitability. Water and

cover needs are assumed_td be met by the more critical needs of food and
nesting. Dabbling ducks aré known to utilize upland habitat for nesting.

However, since shallow-water feedihg areas are a critical component for
habitat suitability, this model assesses habitat quality only for herba-
ceous wetlands. ' '

The ailowing sections provide the documentation, and reasoning
behind ezsurptions used in formulating the suitability index graphs with

+ha habitz: use information available.

The reiz<icnship between habitat variables, life requisites, cover
types, and tha HSI Vor dabbling ducks is illustrated in Figure 1.

Kahitat vzrizdie Li®e requisite o Cover types

wWater czcIh Food HW

¢ sutmerged vegeialion Food HW
in opan watar ZTE2s

AV4

¢ cover: % open waiar Food HW HS1
Reproduction/Cover

Presence cf islands Reproduction/cover HW

No. islznds: area oV open Reproduction/cover HW

water

Figure 1. Relationships between habitat variables, life requisites,
cover tvpes, and the HSI model for the dabbling ducks.
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Food Compon. .. The suitability graphs deve .ped for the evalu-
ation of food requirements are based upon water depth, the percent of
submerged vegetation in open water zones, and the distribution of open
water zones within stands of emergent vegetation.

A water depth of two feet was found to be optimum for debbling
ducks. Suitability for feeding is assumed to be about 20% of optimum at
3.5 feet. This was the maximum feeding depth observed for mest diving
ducks by White and James (1978). As water depth increzses, iight pene-
tration diminishes and 1imits plant growth. Since some emerzent vegeta-
tion may be present, and the dabbling ducks do occasiongily cive fer
food (Johnsgard, 1975), water depths greater than 3.5 fes: are considered
to be of some value.

Submerged aquatic vegetation is of value &s plamt focd #2r water-
fowl, and as habitat for associated invertebrate populziscrs (Krull,
1970). It is therefore assumed that one hundres percent susmerzed
vegetation in open water areas is optimum. Zero percens zouncence is
assumed to be of Tow suitability (SI of .1). This ha>i%zT varizble
affects waterfowl species density end diversity.

T LC 0pen weier were

fh

Two suitabilify graphs for the ratio cf cov
developed. The graphs are designed to reflect heditz: sizuztions that
will 1) support an optirmal number of breeding peirs (V ). and 2) ettrect
a d1vers1ty of duck species (V ). EThe goal of “this nodeT is 2 predict
the optimum habitat for both of these parameters. Brescinz nabitat {s
important for several species of waterfowl which are yezr-zround resi-
dents in the area for which this model is being developed {Lzc Vegas
Wash, Clark County, NV). The marsh 1s presently utilized %for wildlife
observation and species diversity will be increasingly important 1f
Clark County's proposed park plan for the Las Vegas Wash s implemented.

. Variable 4 1s utilized to'eva1§ate foo&'and repfoductiVe habitat,
The habitat variable is indirectly correlated with food production in
that the abundance and distribution of plant types and associated




invertebrate populations, yaluable to ducks -as food, are determined by
cover to open water ratics. a

One hundred percent cover (i.e., ﬁnbroken'stands of erergent hydro-
phytes), 1s assumed to.bé_of zero suitability. One hundred percent open
water is assumed to be of low suitability (SI of .1).

Reproductive/Cover Cdmponent. The habitat variables utilized for
evaluation of reproductive requirements are assumed to also correspond
to cover nsads. The variables involved are the ratio of cover to open
water, the presence of islands, and the number of islands per area of

open wa.2r.

Both suitability graphs which represent the percent cover to per-
cent cpen watar variable (V3 and V4) are utilized for_the reproductive
compenent (Turther explznations of this variable are presented in the
preceding serticn). Cue to the importance of the area, for which this
mode]l is being develocped (Las Vegas Wash, Clark Co., NV), as a wetland
park znd wiidiite chszrvation area, the suitability graph based on
species civarsivy (V4) ic considered to be twice as important as the
suitability sraph based on production (VS)'

When considering the success of jslands for reproductive purposes,
the presance of well isolated islands is considered to be optimum based
on hatching success rates for ducks on such islands. The wetland for
which this model was developed (Las Vegas Wash, Clark County, NV) 1s
within clesa proximity to urban areas. Therefore, the vulnerability of
breeding ducks and their young to predation is quite high. Under such
circumstances the presence of well isolated islands is very beneficial
to the breacing population of cucks. Breeding ducks utilizing {slands
which are separated from the mainland only by shallow marshy zones or
narrow channels are assumed to have about the same hatching success
rates as ducks using mainlands. For ducks using semi-isolated islands
hatching success is assumed to be an average of the hatching success
rates between ducks using the well isolated islands and those using the

mainland/non-isolated islands.



~ The ratio between the number of islands and acreage of open water
(VS) is assumed to be optimum at 1:2.67. This value is based upon a
1982 survey of duck production on an Arizona wetland by L. A. Piest
(Smith, 1983, personal communication). No studies were found in the
literature that documented higher duck producticn levels for similar
habitat areas. The numbers and densities of breeding ducks and ducklings
on this wetland are highly correlated with the presence of islands,
however, other factors may have contributed to the high proguction
levels. The portion of this wetland which is interspersed with islends
and open water is fed by sewage effluent. Due to the enriched environ-
ment large quantities of aquatic invertebrates were avaiiebie. This is
an attractive feature during the breeding season due t2 the hich protein
requirements of nesting hens and their youno. In additien, the islands
were estzblished with dense nesting cover (Piest, 1982).

Due to the wide variability of the possibis relice vor The number

of islancs per acreage of gpen water, and ths liritaed dz==

eveileble, 2
Togarthmic scale was used to develop the suitzZilizy cresh (VE). The
Tower 1irit for the number of islands per ecre o7 cpzn weizr (2:1000) s
assumed to be equivalent te the presence of nc isiands. Tne usper Jimit

(1:0) is considered mainland. The suitability Tcr he meinland is becad

upon hatching success.

Suitability Index (SI) grephs for hzbitat veriebles. This section

contains suitability index graphs that illustretie the hebiZzt relaticn-
ships described in the previous section. The dztz sources assscizied
with documentation of the SI graphs are shown in Tzble 1.




Table 1. Data sources associated with do;umentation of the SI graphs.

Variable Source
V1 White and James, 1978
Krull, 1970
Swanson and Meyer, 1977
Vz White and James, 1978
Krull, 1970
Connelly and Chesemore, 1980
V3, V4 Kaminski and Prince, 1981
Weller, 1975
Voigts, 1976
V5 Harmmond and Mann, 1956
V6 Smith, 1983
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Equations. The suitability index values for appropriate variables
must be combined with the use of equations in order to obtain 1ife
requisite values for the dabbling ducks. A discussion and explanation
of the relationships between variables was included under Model Descrip-

tion. The suggested equations for obtaining food and reproductive/
cover values by cover type are as follows:

Life Cover - Equation
requisite type
1/3
Food HW (V1 X V2 X V4)
Reproduction HW ‘ (V3 X V42 x Vg x V) 175




HSI determination. The HSI value for the dabb)1ng'ducks {s equal to the
arithmetic mean of the 1ife requisites. - '

Application of Model

Definitions of variables and guggested field techniques are pre-
sented in Table 2.

Table 2. Dafinition of variables_and suggested measurement techniques.

variabla (Sefinition) Cover types Suggesied technique
Vl Water cesih HW Transects
V. % subrarced vecetation HW Aerial photos

in opsn wWelI2r &re2s
VS’ V4§ coyer: % Coen walsr HW Aerial photos
isiancs HW Rerial photos

cpen HW perial photos
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