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BIRD USE OF RIPARIAN VEGETATION ALONG
THE TRUCKEE RIVER, CALIFORNIA AND NEVADA

y z x a9
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, Amy . Kuenzil, Jennifer C.C. Neale?,
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ABSTRACT.—The Truckee River in California and Nevada is subject to diverse water regimes and a corresponding

variety of flow rates. Original riparian vegetation has been altered by these variable Hlow rates and by a variety of human

uses resulting in loss of native riparian vegetation from its historic extent. We conducted bird surveys along the Truckee

River during spring 1993 to (1) determine relationships between birds and the present vegetation; (2) determine the

importance of different vegetation tvpes to sensitive bird species that have declined recently in the western United

States due to competition from exotic plant species, cowbird (Molothrus ater) parasitism, reduction in nesting habitat. or

other unidentified reasons; and (3) establish a monitoring program and collect baseline data for future comparisons. The

most frequently detected bird species throughout the study was the Brown-headed Cowbird. The greatest number of

bird species (98 of 116) was found in the native mixed willow (Salix spp.) riparian scrub vegetation type. We recommend

protecting the remaining native riparian vegetation types for bird habitat along the Truckee River.

Key words: bird abundance, bird species richness, riparian habitat, Truckee River, vegetation type.

Numbers of Neotropical migratory birds are
declining throughout North America (Martin
and Finch 1996). Explanations for this decline
include reduction and fragmentation of breed-
ing, wintering, and migratory stopover habitat
(Stevens et al. 1977, Finch 1991a). Riparian cor-
ridors are well-known breeding and migratory
stopover sites for many Neotropical migrants
(Bottorft 1974, Stevens et al. 1977, Wauer 1977,
Szaro and Jakle 1985). These corridors are
important as cover and foraging habitat for
birds migrating through sparsely vegetated
desert areas (Sprunt 1975, Stevens et al. 1977).
Historically, such corridors existed along the
Truckee River and its tributaries in northeast
California and northwest Nevada (Ridgway
1877, Klebenow and Oakleaf 1984).

At present the native riparian vegetation
along the Truckee River is greatly reduced from

its historical extent (Klebenow and Oakleaf

1984, USFWS 1993). A number of factors have
contributed, and continue to contribute, to the
reduction in riparian vegetation since the late
1800s, including varied flow rates from diver-
sions of water for agricultural use, channeliza-
tion of parts of the river in the early 1960s, log-

ging, gravel removal, and grazing (Klebenow
and Oakleaf 1984). Consequently, the Truckee
River riparian corridor is now a thin, discon-
tinuous ribbon of cottonwoods (Populus spp.)
and willows (Salix spp.; USFWS 1993) ranging
up to 250 m wide, but averaging approxi-
mately 30-50 m wide where present.

Currently, there are no baseline data relat-
ing bird populations to vegetative communi-
ties along the Truckee River. Our study was
designed in cooperation with the U.S. Fish and
Wildlife Service (USFWS) to establish a SVS-
tematic sampling scheme for monitoring bird
numbers and species composition along the
Truckee River, and to obtain quantitative base-
line data on bird-vegetation relationships to
satisfy the USFWS operating plan for the
Truckee River. Our specific objectives were to
determine (1) bird species composition and
relative abundances of birds in the major veg-
etation types, (2) bird species most likely to be
impacted by alterations of the native riparian
p];ult communities, and (3) vegetative compo-
nents (successional stage and species composi-
tion) that contribute most to bird abundance
and species richness.
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STUDY AREAS

We conducted our study along the Truckee
River, California and Nevada (approximately
80 km), and the Little Truckee River (16 km)
and Independence Creek (3.5 km), California
(Fig. 1). We divided the Truckee River into
“lower” (Pyramid Lake to Sparks, Nevada) and
“upper” (Floriston, Nevada, to Lake Tahoe)
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sections based on the approximate elevational
border where Fremont cottonwood (Populus

fremontii) changes to higher-elevation black

cottonwood (P, trichocarpa; USFWS 1993).
Vegetation along the lower Truckee River is
characterized by a narrow but extensive strip
of willow (Salix spp.), intermixed with occa-
sional clumps of variously aged Fremont cot-
tonwoods. Agricultural development, wide-
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Fig. 1. Map of study site: Truckee River, California and Nevada; and Little Truckee River and Independence Creek,

California.
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spread along most sections of the lower Truc-
kee, is especially prevalent near the contlu-
ence of the Truckee River with Pyramid Lake
Reservoir; cattle grazing also is common near
this confluence. Hillsides bordering the ripar-
ian corridor are dominated by upland shrubs
(primarily shadscale [Atriplex confertifolia) and
black greasewood [Sarcobatus vermiculatus)).
Exotic whitetop (or peppergrass [Cardaria
draba)) dominates open, disturbed sites.

Vegetation along the upper Truckee River
is also characterized by a narrow strip of wil-
low-cottonwood association. Black cottonwood
replaces Fremont cottonwood between 1800
and 2150 m elevation. Uplands are dominated
by big sagebrush (Artemisia tridentata). Ripar-
ian vegetation, and especially black cotton-
woods, becomes less dense with increasing
elevation. Extensive stands of mixed conifer
forest reach the riverbanks and dominate the
vegetation at higher elevations (1800-2750 m).
Vegetation along the Little Truckee and Inde-
pendence Creek resembles the upper Truckee
River, except the riparian zones along the 2
smaller rivers are dominated by willow-alder
(Alnus tenuifolia) and riparian scrub, charac-
terized by willow thickets (Appendix).

METHODS

We conducted a preliminary study during
the fall of 1992 to locate appropriate study
areas and determine the latter extent of the
breeding season of locally breeding birds.
Observers walked various stretches of the
Truckee River and recorded the presence and
frequencies of bird species encountered.

During April-July 1993 we sampled birds
using the variable circular-plot method (Ralph
et al. 1993, Murray and Stauffer 1995). We
established evenly spaced points along tran-
sects (Reynolds et al. 1980) which were dis-
tributed systematically along the Truckee River
in a manner that roughly corresponds to the
river stretches used by the USFWS for vege-
tation typing (USFWS 1993). Vegetation types
were identified and quantified by measure-
ments of percent cover on 1992 aerial pho-
tographs (Appendix, Table 1; USFWS 1993).
Vegetation maps were verified by field obser-
vations; vegetation types were homogeneous
and well defined.

Within each river stretch we placed tran-
sects in vegetation types 1‘uu;:}|])' pmpm'linna]
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to their occurrence, ensuring adequate repre-
sentation of the patchy, scattered willow and
cottonwood vegetation types. Because the ripar-
ian vegetation is patchy and thin, most survey
points sampled >1 vegetation type. Transects
were also distributed along Little Truckee River
and Independence Creek. Although transects
on Little Truckee and Independence Creek
were established to bisect riparian vegetation,
aerial photos were not available for these
streams and so vegetation was not quantified.

The beginning of each transect was ran-
domly determined. We established fixed points
200 m apart along each transect, which ran
parallel to, and within 10 m of, the stream and
within or adjacent to the riparian corridor.
Channelization of the river determined that
the transects would be linear, ensuring that
points were 2200 m apart. Although the num-
ber of points varied among transects due to
differences in the extent of riparian vegetation
and accessibility of riverbank, all transects had
at least 8 points. We surveyed a total of 250
points as follows: lower Truckee, 136; upper
Truckee, 51; Little Truckee, 45; and Indepen-
dence Creek, 18.

We surveyed along the lower Truckee first
because the breeding season began earlier there
relative to the other areas (M.L. Morrison,
unpublished field notes, 1992). While this may
have confounded our results because we in-
cluded migrants, only 5 species that we de-
tected were not common breeders in the area
(Ring-billed Gull, California Gull, Black-chinned
Hummingbird, Yellow-breasted Chat, and Blue
Grosbeak; scientific names in Table 2). These
species were all detected in appropriate breed-
ing habitat and may have been residents, but
they were rarely detected and had little impact
on our conclusions. In addition, all of these
species except Ring-billed Gull have bred in
this area historically (Ridgway 1877) and there-
fore were potential breeders during our study.

All points were sampled 3 times, with each
transect surveyed forward twice and backward
once. We completed a round of survevs on
cach transect before beginning a new round.
Surveys in the lower Truckee were conducted
from mid-April to June by 2 observers, and in
the other areas from June to early July by 2
different observers. With the exception of one
I5-point transect counted by the same observer
all 3 times, each transect was surveyed by 2
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TaBLE 1. Percent cover of major vegetation types along the lower, upper, and overall Truckee River, and number of
birds observed, expected, and the difference (from x2 analysis), Truckee River, California and Nevada (USFWS 1993)

Percent cover

Number of birds®

Vegetation tvpe Lower Upper Overall Observed Expected Difference
Open water

Riverine 2 25 15 ==uh

Ponds 1 <1 <]
Forest

Sierra mixed conifer! 0 3 2 636 391 =230

Black cottonwoodd 0 7 4 219 521 -302

Fremont cottonwood—willowe S 3 6 2018 782 +1236
Shrub

Alder-willow 0 1% 8] 43 782 -739

Riparian serub-mixed willow! 12 7 10 3011 1303 + 1708
Marsh 3 & 3 161 391 -230
Gravel bars 10 3 7 56 912 ~-856
Sage steppe 16 6 10 1033 1303 -270
\\'Ililvlu]l (peppergrass) 14 (8] 10 351 1303 —929
Agriculture 23 14 18 — S —

1Based on 7558 observations; does not include Little Truckee River or Independence Creek observations

bNot quantified for these vegetation types/areas
CIncludes lodgepole pine, Jeflrey pine, and mixed conifer forest.
dincludes seedling, pole-sapling, and mature stages of black cottonwood

“Includes seedling, pole-sapling, and mature Fremont cottonwood, with and without \\llih-!up.

Mncludes r iparian serub with and without whitetop

different observers over the season to standard-
ize observer bias (Verner 1985). All observers
were trained by 1 technician and tested against
each other to minimize inter-observer bias.
Before performing a count, each crew member
was tested on a practice count where at least
90% of all detections were identical between
trainer and trainee. Species identification and
distance estimations were checked across ob-
servers by informal testing throughout the
sampling season. The paces of each observer
were measured by walking 50 m for 3 replica-
tions at normal speed. Distance estimations
were checked by pacing to stationary objects
throughout the season (Ralph et al. 1993).

We counted birds at each point for 5 min.
All counts were conducted within the first 4 h
after sunrise and only on days without precipi-
tation or significant wind. Before beginning a
count, the observer waited for 1 min to allow
possibly disturbed birds to resume their nor-
mal behaviors (Murray and Stauffer 1995). All
birds seen or heard at each point were re-
corded. We also recorded the vegetation type
in which each bird was located (Appendix),
detection mode (visual, song, call), and dis-
tance from the point to the bird. Before begin-
ning any survey, each observer was shown
examples of all vegetation types, which were
distinct and easily identifiable. Therefore, we
could locate the birds precisely and accurately

enough to confidently associate them with
vegetation types when the vegetation could be
seen. When it could not be seen during a
count, observers sought out and identified the
vegetation after the 5-min count.

We analyzed our data to obtain an index of
abundance (mean number of birds/point/count;
Raphael 1987) and frequency of occurrence
(percentage of points at which a species was
detected; Verner 1985) for each species dis-
cussed. Because we had small sample sizes of
individual species in each vegetation type, and
distances to birds are often difficult to estimate
(Verner 1985), we included all detections,
regardless of distance from observer, in our
abundance analysis (Blondel et al. 1981, Sliwa
and Sherry 1992). We also analyzed our data
to obtain distribution of birds by vegetation
tvpe, highlighting bird species richness within
vegetation types and distribution of species
among vegetation types.

To test the validity of comparing bird de-
tections among vegetation types, we examined
the relationship among major vegetation types
and the distribution of detections of birds by
distance from the point center using chi-square
analysis. This analysis tested whether detect-
ability (measured by average detection distance)
of bird species varied among vegetation types.
Had they differed, comparisons of bird abun-
dance between vegetation types would have



332 GREAT BASIN NATURALIST [Volume 58

TasLE 2. Index of abundance® (¥) and frequency of occurrence® (%) of birds along the lower Truckee, upper Truckee,
and Little Truckee rivers and Independence Creek, Nevada and California, spring 1993. Species of special interest are
identified with superscripts¢.

Independence
o Lower Truckeed Upper Truckee® Little Truckeef Crecks
Species
(Scientific nameh) x s % X 5 % x s % X s %
American White Pelican 8:3° 57 3 —i —_ — — — — — —_ =
(Pelecanus erythrorhynchos)
Double-crested Cormorant 0438 %i0.1 5 — — — — — — — S ==
(Phalacrocorax auritus)
Great Blue Heron 04 0.1 2 — — — 0.3 0.0 1 — _ —
(Ardea herodias)
Snowy Egret 05 03 2 — - - - — — — — —

(Egretta thula)
Black-crowned Night-Heron 03 0.0 1 = = = T s
(Nycticorax nycticorax)

White-faced Ibis 700 1 — — — — — — — — —
(Plegadis chihi)

Canada Goose D 5ENE3 8 15 L7 00 1 0.3 00 2 — = =
(Branta canadensis)

Wood Duck 06 0.3 6 — — — — — —_ — - —-
(Aix sponsa)

Mallard 0.9 0.5 22 1.4 2.0 3 0.3 0.0 1 - — —
(Anas platyrhynchos)

Northern Pintail = — — 0.3 0.0 1 — — — — — ==
(Anas acuta)

Cinnamon Teal 0703 3 — —_ — — — — — - —
(Anas cyanoptera)

Gadwall T3 2 —_ —_ — — — — —- - —
(Anas strepera)

Unknown duck 0.9 08 5 — —_ — — — — — - —

Common Merganser 08 0.4 6 04 02 5 1.2 1.3 10 03 00 2
(Mergus merganser)

Turkey Vulture 4 OMET6 2 — = IR () 2 N —
(Cathartes aura)

Osprey 03 0:0 1 - — — 0.3 0.0 1 0.3 0.0 2
(Pandion haliaetus)

Red-tailed Hawk 0.4 0.2 i — —_ — 0.4 02 3 — — —
(Buteo jamaicensis)

Golden Eagle 03 0.0 1 —_ = = —_ = - e R —
(Aguila chrysaetos)

American Kestrel 0.5 0.2 10 —_ —_ — — — — — - -
(Falco sparverius)

California Quail 0.6 0.3 16 —_— — — 1.4 ][ 6 —_ — —
(Callipepla californica)

American Coot 0.7 0.6 3 — —_ — — — — — — —
(Fulica americana)

Killdeer 06 0.3 15 — S — 03 00 1 —_ = —
(Charadrius vociferus)

American Avocet 1.8 10 | — o - - — — —_ —_ —
(Recurvirostra americana)

Spotted Sandpiper 04 0.2 9 (8 0I6F D0 (G (i3 O] 0.30 00 2
(Actitis macularia)

Long-billed Curlew 0.3 0.0 1 — — — —_ — — — — —_
(Numenius americanus)

Common Snipe 038 0.0 I —_ — - — — = = — i
(Gallinago gallinago)

Ring-billed Gull 28 2.6 | — — — — - S — —_ =

(Larus delawarensis)



1995

TasLE 2. Continued.

BIRD USE OF RIPARIAN VEGETATION

333

Species
(Scientific nameh)

Lower Truckeed

Upper Truckee®

Little Truckee!

Independence

Creek®

%

X

s

A
%

=l

by

N

California GulINH
(Larus californicus)
Unknown gull
Rock Dove
(Columba livia)
Band-tailed Pigeon
(Columba fasciata)
Mourning Dove
(Zenaida macroura)

Great Horned Owl
(Bubo virginianus)
Black-chinned Hummingbird
(Archilochus alexandri)
Calliope Hummingbird
(Stellula calliope)
Belted Kingfisher
(Ceryle alcyon)
Red-breasted Sapsucker
(Sphyrapicus ruber)

Williamson's Sapsucker
(Sphyrapicus thyroideus)
Downy Woodpecker
(Picoides pubescens)
Hairy Woodpecker™NH
(Picoides villosus)
White-headed Woodpecker
(Picoides albolarvatus)
Black-backed Woodpecker
(Picoides arcticus)

Northern Flicker
(Colaptes auratus)
Olive-sided Flycatcher?
(Contopus borealis)
Western Wood-Pewee
(Contopus sordidulus)
Willow Flycatcher¢®
(Empidonax trailii)
Hammond's Flycatcher
(Empidonax hammondii)

Dusky Flycatcher
(Empidonax oberholseri)

Empidonax species

Say’s Phoebe
(Sayornis saya)

Western Kingbird
(Tyrannus verticalis)

Tree SwallowNH.CB
(Tachycineta bicolor)

Violet-Green SwallowNH.CB
(Tachycineta thalassina)
Northern Rough-winged
Swallow
(Stelgidopteryx serripennis)
Bank SwallowNH
(Riparia riparia)

0.3

0.3

0.4
0.3

0.7

0.4

0.3

0.9

0.8

0.3

0.0

0.3

0.1

0.1

0.2
0.1

0.0

0.9

19

Ko

o
bo

Ut

0.4

0.3

0:7

0.4

0.3

0.4

0.4

0.3

0.3

1.1

0.0

0.2

o

6

0.3

0.6

0.3

0.3

4.3

0.0

0.4

0.0

0.3

0.3

0.0

0.0

8+

[84]

(8]

10

t

0.5

0.4

0.3

0.6

0.3

0.4

0.3

0.5

0.6

0.3

0.4

1.0

0.4

0.2

0.0

(8]
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Species
(Scientific nameh)

Lower Truckeed

Upper Truckee®

Little

Independence

Creeks

X

s

/e

X

s

%

=l

=l

S

%

CLiff Swallow

(Hirundo pyrrhonota)
Barn Swallow

(Hirundo rustica)
Unknown swallow
Steller’s Jay

(Cyanocitta stelleri)
Clark’s Nutcracker

(Nucifraga columbiana)

Black-billed Magpie
(Pica pica)
American Crow

(Corvus brachyrhynchos)

Common Raven

(Corvus corax)
Mountain Chickadee

(Parus gambeli)
Bushtit

(Psaltriparus minimus)

Red-breasted Nuthatch
(Sitta canadensis)
White-breasted Nuthatch
(Sitta carolinensis)
Pygmy Nuthatch
(Sitta pygmaea)
Brown Creeper
(Certhia americana)
Rock Wren
(Salpinctes obsoletus)

Bewick's Wren
(Thryomanes bewickii)
House Wren
(Troglodytes acdon)
Marsh Wren©BNH
(Cistothorus palustris)
American Dipper
(Cinclus mexicanus)
Ruby-crowned Kinglet
(Regulus calendula)

Blue-Gray Gnatcatcher
(Polioptila caerulea)
Mountain Bluebird
(Sialia currucoides)
Townsend's Solitaire
(Myacdestes townsendi)
Hermit Thrush
(Catharus guttatus)
American Robin
(Turdus migratorius)

Cedar Waxwing
(Bombycilla eecrorum)
European StarlingFx
(Sturnus vulgaris)
Solitary Vireo
(Vireo solitarius)

1.8

0.9

0.7

1.1

03

0.3

0.5

0.4

0.8

10!

0.3

0.3

0.3

-1

0.4

0.9

0.0

0.1

0.3

0.0

0.0

0.5

0.0

14

15

4.1

0.3

1.0

0.4

5.6

0.3

0.2

0.4

0.4

0.9

0.1

6

o

10

6.2

0.8

0.7

0.9

0.3

0.3

0.4

0.6

0.6

0.6

0.0

0.4

0.0

0.1

0.4

0.3

|89}

0.3

0.3

0.7

0.3

=
[§4]

0.0

0.0

0.3

0.4

0.0

0.9

0.0

(=)}

Lo

36

(9

(897

10

(5]

34

6
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Species
(Scientific nameh)

Lower Truckeed

Upper Truckeet

Little Truckee!

Independence

Creeks

X

5

T

X

s

x

&

=

5

%

Warbling VireoCE
(Vireo gilvus)
Orange-crowned Warbler
(Vermivora celata)
Nashville Warbler
(Vermivora ruficapilla)
Yellow Warbler©B
(Dendroica petechia)
Yellow-rumped Warbler
(Dendroica coronata)

MacGillivray's Warbler
(Oporornis tolmiei)

Common Yellowthroat©B
(Geothlypis trichas)

Wilson's Warbler
(Wilsonia pusilla)

Yellow-breasted ChatCBNH
(Icteria virens)

Unknown warbler

Western Tanager®B
(Piranga ludoviciana)
Black-headed Grosbeak

(Pheucticus melanocephalus)

Blue Grosbeak
(Guiraca caerulea)

Lazuli Bunting
(Passerina amoena)

Green-tailed Towhee
(Pipilo chlorurus)

Spotted TowheeCB
(Pipilo maculatus)
Chipping Sparrow®B
(Spizella passerina)
Brewer’s Sparrow
(Spizella breweri)
Vesper Sarrow
(Pooecetes gramineus)
Black-throated Sparrow
(Amphispiza bilineata)

Savannah Sparrow®B

(Passerculus sandwichensis)

Fox Sparrow
(Passerella iliaca)
Song SparrowCB
(Melospiza melodia)
Lincoln’s Sparrow
(Melospiza lincolnii)
White-crowned Sparrow
(Zonotrichia leucophrys)

Dark-eved Junco
( Junco hyemalis)
Red-winged Blackbird
(Agelaius phoeniceus)
Western MeadowlarkCB
(Sturnella neglecta)

0.4

0.3

0.4

0.4

0.5

0.4

0.4

0.5

0.3

0.0

0.4

0.4

0.1

0.1

0.3

0.1

0.3

0.3

0.1

0.0

0.2

0.3

0.0

0.9

0.3

6

10

10

[§9]

o

(8]

23

13

1.3

0.8

0.4

0.6

0.3

0.5

0.4

0.4

0.5

0.0

0.6

0.1

0.1

6

11

1.0

0.5

0.6

0.3

1.9

0.6

0.9

2.1

0.6

0.0

0.4

0.4

0.3

0.0

1.6

0.3

0.8

14

(8]

6

1.9

0.3

1.3

0.5

1.4

0.4

15

0.3

1.1

1.0

0.4

0.9

0.6

0.5

0.6

36

6

20

28
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Independence

vl Lower Truckeed Upper Truckee¢ Little Truckee! Creeks

Species
(Scientific nameh) 0 G % 3 s % X s % X s %

Yellow-headed Blackbird 1.1 1.6 6 — — — — — — = — =
(Xanthocephalus

.muIhm'(’phm’u.l;)

Brewer's Blackbird 131 0.9 14 l.4 1.3 13 1.0 0.5 10 - — —
(Euphagus cyanocephalus)

Brown-headed CowbirdEX [Ho 00 50 0.9 0I5 28 06 04 16 05 02D,
(Molothrus ater)

Unknown blackbird 0l 06 12 — =, == et = e ot <y

Northern Oriole 1.0 05 28 03 0.0 1 — - = - - =
(Icterus galbula)

Purple Finch — e = — — — 07807 3 —_ — —
(Carpodacus purpureus)

Cassin’s Finch —_  — — 000 1 (IRE()15 4 {8 TR My )
(Carpodacus cassinii)

House Finch i U0 5 — - - - — —_ — — —
(Carpodacus mexicanus)

Pine Siskin R 0.3 - 0.0 1 0.9, 0.2 2 08 04 6
(Carduelis pinus)

Lesser Goldfinch 0:30I0 1 — — = = = = b e -
(Carduelis psaltria)

House SparrowEX 08 04 ) — — — — — — — — —

(Passer domesticus)

“Number of birds/point/count.
bNumber of detections of this species/total # counts on this transect.

CEX = exotic or opportunistic species, possibly having a negative impact on native species; NH = species with sensitive nesting habitat, impacted by alterations

in riparian vegetation; CB = species adversely affected by exotic or opportunistic species;

4119 points, 357 total counts (points % 3)
“68 points, 204 total counts (points x 3)
f45 points, 135 total counts points x 3)
218 points, 54 total counts (points x 3)
HAOU 1983, 1995

Not present

been invalid. In a vegetation type where bird
calls do not carry well (e.g., dense trees), the
average distance of detection will be smaller
than in vegetation types where bird calls carry
long distances (e.g., open grassland). For 8 of
10 species examined, average detection distance
did not vary between vegetation types (P >
0.1); the remaining 2 species had 0.05 < P <
0.1. For these 2 species, average detection dis-
tance was shorter in riparian scrub than in other
vegetation types. Some of our data, therefore,
are slightly, but not usually significantly, biased
toward fewer detections in the riparian scrub
vegetation type; however, the number of detec-
tions in this vegetation type for these species
exceeds detections in any other vegetation
type. Also, our survey points often sampled
multiple vegetation types; therefore, the dis-
tance from the point center to a given vegeta-
tion type varied. Riparian vegetation tended

oy

= species declining for unknown reason.

to be most consistently nearer the point cen-
ter, thus explaining some of the bias.

We also conducted chi-square analyses to
determine if there is a difference between
general bird use of vegetation types and avail-
ability of these vegetation types to the birds.
Because our survey focused on nonagricul-
tural vegetative relationships, for this analysis
we excluded individual birds detected in agri-
cultural areas and arcas that were not quanti-
fied on vegetation maps (36% of all detections).

Throughout this paper we discuss general
trends for all bird species, focusing on 21 avian
species of special interest (Tables 2, 4). These
species include those thought to be decreasing
in abundance due to competition from oppor-
tunistic and exotic species or thought to be
impacted by alterations of riparian vegetation.
Other species of interest may be increasing
opportunistic and exotic species (e.g., Brown-
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headed Cowbird, European Starling, House
Sparrow) that may adversely impact riparian
birds. Identification of these species of special
interest was designated by the USFWS based
on review of previous works (Ridgway 1877,
Klebenow and Oakleal 1984) and communica-
tion with regional biologists (USFWS, Califor-
nia Parks Department).

REsuLTS

Species Richness and
Abundance of Birds

OVERALL.—We detected 116 species across
the entire study area. The most abundant
species overall was Clift Swallow, followed by
American White Pelican, Song Sparrow. Turkey
Vulture, Northern Rough-winged Swallow, and
House Wren (Table 2). Mean + s of bird species
richness per point was 16 + 4 among transects
on the lower Truckee, 14 £ 4 on the upper
Truckee, 13 + 2 on the Little Truckee, and 13
+ 4 on the single Independence Creek tran-
sect. Total bird abundance on each transect
ranged between 8.7 and 14.8 birds/point/count,
with a mean of 11.2 £ 1.8 birds/point/count.

LOWER TRUCKEE RIVER.—The most fre-
quently detected bird species along the lower
Truckee was the Brown-headed Cowbird, fol-
lowed by Northern Oriole, Black-billed Magpie,
House Wren, Red-winged Blackbird, European
Starling, Northern Rough-winged Swallow, and
Mallard (Table 2). Eighteen species of special
interest were detected along the lower Truc-
kee, 4 at >10% of the counts and the remain-
ing 14 at <9% of the counts (Table 2).

UpPER TRUCKEE RIVER.—The most fre-
quently detected species along the upper
Truckee was the Song Sparrow, followed by
Steller’s Jay, American Robin, Brown-headed
Cowbird, Warbling Vireo, Western Wood-
Pewee, Mountain Chickadee, Yellow Warbler,
and Spotted Sandpiper. Tivelve species of spe-
cial interest were detected along the upper
Truckee, 4 at >20% of the counts and the
remaining 8 at <6% of the counts (Table 2).

LiTTLE TRUCKEE RIVER.—Along the Little
Truckee the most frequently observed bird
species was the Western Wood-Pewee, fol-
lowed by American Robin, Warbling Vireo,
Steller’s Jay, Mountain Chickadee, Song Spar-
row, Spotted Sandpiper, and Yellow Warbler.
Seven species of special interest were detected

BIRD USE OF RIPARIAN VEGETATION

0y
IS |

along the little Truckee: 4 were detected at

> 10% of the counts and 3 at <6% (Table 2).
INDEPENDENCE CREEK.—The

quently detected bird species on Indepen-

most fre-
dence Creek was the Mountain Chickadee,
followed by Warbling Vireo, Western Wood-
Pewee, American Robin, Dusky Flycatcher,
Dark-eved Junco, unidentified Empidonax fly-
catchers, Yellow Warbler, Brown-headed Cow-
bird, Song Sparrow, Yellow-rumped Warbler,
and Wilson's Warbler. Seven species of special
interest were detected along Independence
Creek: 4 were detected at >20% of the counts
and 3 at <8% (Table 2).

Over all sections of the river, <2 individuals
of each of the most frequently detected
species were observed during any single point
count (Table 2).

Distribution of Birds
by Vegetation Type

RICHNESS AND PERCENT OCCURRENCE OF
BIRDS AMONG VEGETATION TYPES.—We did not
sample each vegetation type equally through-
out the Truckee River drainage: therefore, the
following 3 results sections should be consid-
ered as baseline data to be compared with
future avian sampling.

The highest bird species richness occurred
in the riparian scrub vegetation type, with 17
species detected only in riparian scrub. Sage-
brush steppe, riparian scrub with whitetop,
mature Fremont cottonwood with and without
whitetop, pole-sapling Fremont cottonwood
with and without whitetop, whitetop alone,
and Sierra mixed conifer also had high species
richness (=40; Table 3). Of 116 bird species
observed during our study, only the Pine
Siskin, White-breasted Nuthatch, White-faced
Ibis, Blue-Gray Gnatcatcher, Brown Creeper.
Black-throated Sparrow, Cedar Waxwing, and
Hairy Woodpecker were never detected in
native riparian vegetation.

Species richness was 30% less in riparian
scrub that contained whitetop. However, bird
richness in Fremont cottonwood was the same
with and without whitetop (Table 3).

Riparian scrub vegetation had the highest
percentage of detections of all species over all
points in our study. Sagebrush steppe was the
only other vegetation type with >10% of all
birds detected. No single successional stage of
cottonwood had >8% of all detections: how-
ever, 21.2% of all birds observed were across
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TasLE 3. Species richness (number) and percentage of all birds detected (%) by vegetation type, Truckee River and

vicinity, California and Nevada, spring 1993.2

Vegetation typel Number %

Pole-sapling Fremont cottonwood—willow 49 33
Mature Fremont cottonwood—willow 53 6.6
Seedling Fremont cottonwood—willow with whitetop 9 0.1
Pole-sapling Fremont cottonwood—willow with whitetop 48 3.7
Mature Fremont cottonwood-willow with whitetop 57 7.5
Riparian scrub 93 28.7
Riparian scrub with whitetop 62 9.6
Whitetop 49 4.3
Sage steppe 7 14.0
Marsh 27 1.6
Gravel bar 17 0.5
Seedling black cottonwood 5 0.1
Pole-sapling black cottonwood 18 0.8
Mature black cottonwood 28 1.5
Jeffrey pine 39 4.1
Lodgepole pine 40 5.5
Sierra mixed conifer 42 5.7
\griculture 34 2|

‘Based on 11,812 observations
bSee Appendix for full description of vegetation tvpes.

all stages of Fremont cottonwood. Pure white-
top stands supplied 4.3% of all detections
(Table 3).

The percentage of individual birds detected
was low in all conifer vegetation types (<6%).
Overall, the 3 conifer vegetation types—]ef-
frey pine (Pinus jeffreyi), lodgepole pine (Pinus
contorta var. murrayana), and mixed conifer
contained 15.6% of all birds detected. Black
cottonwood, which occurs within the conifer
zone, contained only 2.4% of bird occurrences
(Table 3).

BIRD SPECIES DETECTIONS ACROSS VEGETA-
TION TYPES.—Thirteen species were detected
in 210 vegetation types, whereas 40 species
were detected in €3 different types. Brown-
headed Cowbirds (Table 4) and American
Robins were detected in all vegetation types,
and both were most commonly detected in
riparian scrub vegetation.

|"H[‘:“)l'[‘:\(:\' OF BIRD SPECIES OF SPECIAL
INTEREST AMONG VEGETATION TYPES.—We con-
sidered a bird species to be rare if it was
detected with a frequency of €2.5% (during
<20 of the 750 total point counts).

FXOTIC OR OPPORTUNISTIC SPECIES.—Brown-
II('E!‘I('(I (:(l\\']]ir(lﬂ were Ccormmaon illl(l WEeEre
detected in all vegetation types, though less
frequently at higher elevations (Table 4).
FEuropean Starlings were frequently detected

at lower elevations where there were trees,
and also in sagebrush steppe. Similarly, the
introduced House Sparrow was most fre-

quently detected in Fremont cottonwood and
riparian scrub at low elevations. Both starlings
and House Sparrows were detected primarily
near buildings and agricultural fields.

SPECIES POSSIBLY AFFECTED BY EXOTIC OR
OPPORTUNISTIC SPECIES, UNKNOWN REASONS, OR
ALTERATION IN RIPARIAN VEGETATION.—Califor-
nia Gulls, Common Yellowthroats, Spotted
Towhees, Tree Swallows, Willow Flycatchers,
Marsh Wrens, Chipping Sparrows, Savannah
Sparrows, and Yellow-breasted Chats were
rare but most often detected in riparian scrub
(Table 4). Tree Swallows were also observed
nesting in mature black cottonwood. Olive-
sided Flycatchers, thought to be declining
throughout the West (Robbins et al. 1986,
DeSante and George 1994), were most often
observed in Sierra mixed conifer and riparian
scrub. Western Meadowlarks were fairly fre-
quent across most vegetation types, and Vio-
let-Green Swallows were only rarely detected;
both species were detected only at lower ele-
vations. Song Sparrows were common and
Western Tanagers were rarely detected; both
were seen across most vegetation types. War-
bling Vireos were frequent in riparian scrub,
lodgepole pine, and black cottonwood. Yellow
Warblers were detected across all riparian
types, most frequently in riparian scrub.

SPECIES POSSIBLY IMPACTED BY ALTERATION
IN RIPARIAN VEGETATION.—Bank Swallows were
most frequently detected in Fremont cotton-
wood and sagebrush steppe (Table 4). Hairy
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TABLE 4. Percent detections of species of special interest among vegetation tvpes® along the Truckee River and vicinity,

California and Nevada.

Species ew cwH+wh s ors+w oW S8 m <4 be ip Ip sme a
Exotic/Opportunistic
European Starling 19 31 22 13 4 12 <l <l 0 0 0 0 0
Brown-headed Cowbird 13 12 26 13 S 17 2 1 2 1 1 PR <]
House Sparrow 39 10 49 3 0 0 0 0 0 0 0 0 0
Competition with exotics or unidentified reasons
Olive-sided Flycatcher 0 0 31 S 0 0 0 0 0 8 8 46 0
Willow Flycatcher 0 0 100 0 0 0 0 0 0 0 0 0 0
Tree Swallows 0 0 42 2 2 0 0 B 46 2 2 0 0
Violet-Green Swallowe 0 33 0 0 0 67 0 0 0 0 0 0 0
Marsh Wren¢ 0 0 0 67 0 33 0 0 0 0 0 0 0
Warbling Vireo ] 14 B2, 3 ] 1 0 0 1% 2 18 12 0
Yellow Warbler 5 17 13 10 9, | | 0 9 0] 3 4 1
Common Yellowthroat 9 18 0 36 9 18 0 0 0 0 0 9 0
Yellow-breasted Chate 0 25 134550 13 0 0 0 0 0 0 0 0
Western Tanager 15 20 10 15 0 0 S5 T 5 ) 0 20 0
Spotted Towhee 0 0 47 24 0 6 0 0 12 6 0 6 0
Chipping Sparrow 0 0 40 0 20 20 0 0 0 0 0 20 0
Savannah Sparrow 0 0 67 0 0 33 0 0 0 0 0 0 0
Song Sparrow 5 2 64 I 2 i <l 0 5 2 2 12 0
Western Meadowlark 28 26 1319 2 12 0 0 0 0 0 0 0
Impacted by loss of habitat or vegetation alteration
California Gull 0 0 100 0 0 0 0 0 0 0 0 0 0
Hairy Woodpecker 1} 0 0 0 0 0 0 0 0 0 0 100 0
Bank Swallow 48 0 24 8 S 32 0 0 0 0 0 0 0

AVegetation types and codes found in Appendix.
by = vegetation type mixed with whitetop
cAlso affected |1_\ loss of habitat or alteration of vegetation.

Woodpeckers were detected only in Sierra
mixed conifer. Both species were rare.

USE VERSUS AVAILABILITY OF VEGETATION
TYPES.—Overall, birds did not use vegetation
types in proportion to their availability (2
7254, df = 8, P < 0.001). The discrepancy be-
tween use and availability was highest in ripar-
ian scrub and Fremont cottonwood. Although
totaling only 10% cover (Table 1), riparian
scrub/mixed willow was used by birds almost
40% of the time during our observations. Bird
use of monotypic whitetop was significantly
less than expected given its percent cover. The
number of bird species using these vegetation
tvpes supports our findings of bird preference:
Fremont cottonwood, 70 species; riparian scrub/
mixed willow, 80 species; and whitetop, 44
species.

DISCUSSION
Overall Distribution and
Abundance of Birds
The lower Truckee River harbored the great-
est richness of avifauna of any stream section
we monitored. This was due primarily to the

section’s extensive riparian scrub and Fremont
cottonwood stands; these vegetation types
decreased in area with increasing elevation
(USFWS 1993) on the upper stretches of the
river. Higher-elevation black cottonwood com-
munities did not replace lower riparian scrub-
cottonwood communities in terms of bird
species richness. Elevational temperature gra-
dients and arthropod abundances were not ex-
amined in this study but may have contributed
to levels of species abundance we observed.
Black and Fremont cottonwood each occupied
similar absolute areas (Table 1); hence, differ-
ences in bird richness were unlikely due to an
area effect.

Transects at higher elevations were com-
posed of coniferous vegetation with a narrow
strip of streamside riparian vegetation; a conifer
overstory was often present at streamside. In
contrast, transects at lower elevations were pre-
dominantly riparian, with a cottonwood over-
story and scrub understory. Thus, by virtue of
abundance of vegetation types alone. lower-
elevation areas should be dominated by ripar-
ian-associated bird species, while upper-eleva-
tion areas should have fewer riparian-associated
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bird species. Knopf (1985) and Finch (1991b)
also reported different bird communities asso-
ciated with different elevations.

Species-specific Considerations

The Brown-headed Cowbird was widely
distributed but reached its highest numbers at
lower elevations where agriculture was promi-
nent (Table 1). These birds typically forage in
agricultural areas while sometimes flying long
distances to find forested nesting habitat. The
Brown-headed Cowbird was the most fre-
quently encountered bird along the lower
Truckee and was also found in the greatest
number of vegetation types. Yellow Warbler,
Warbling Vireo, Common Yellowthroat, Yel-
low-breasted Chat, and Song Sparrow were
also detected during our study and are known
to be adversely impacted by cowbird nest par-
asitism (Friedmann et al. 1977).

European Starlings, common along the
lower Truckee, were especially numerous near
agricultural fields and buildings; their num-
bers decreased rapidly with increasing eleva-
tion. Therefore, their potential impact on cav-
ity-nesting species may be of primary concern
only at lower elevations (Stoner 1939, Jackson
and Tate 1974). House Sparrows were rare
and were detected primarily around buildings.

Willow Flycatchers, which are declining in
the West (DeSante and Ge orge 1994, Roth-
stein and Robinson 1994), were detected at
only 1 point on the upper Truckee River and
nowhere else. Dates of the sightings (18 and
24 June) suggest the probability of breeding
activity (Bent 1942, McCabe and Hovel 1991),
but we were unable to confirm this.

Avifauna of Little Truckee River and Inde-
pendence Creek were dominated by species
typical of coniferous forests. However, War-
bling Vireos, Song Sparrows, and Yellow War-
blers, all riparian-associated species of concern,
were also common in both areas throughout
the study. In addition, the Wilson's Warbler,
another riparian-associated species, was com-
monly observed on Independence Creek and,
to a lesser extent, on the upper Truckee and
Little Truckee. Even in these conifer-domi-
nated areas, small patches of riparian vegeta-
tion apparently are enough to support these
riparian-associated bird species.

Species Richness in Vegetation

Fremont cottonwood and riparian scrub
willow were used by a wide variety of birds
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and with a much greater frequency than their
availability. Therefore, a drastic reduction in
native riparian forest abundance may have more
effect on birds than a reduction in any other
plant species along the Truckee River. Habitat
specialists (40 species found in <3 different
habitat tvpes) were observed most frequently
in riparian scrub. Even the habitat generalists
in our study (Brown-headed Cowbird and
American Robin—the bird species found in
the greatest number of different vegetation
types) were most frequently observed in ripar-
ian scrub. Therefore, both dominant riparian
vegetation plants—cottonwood and willow (the
dominant plant species in riparian scrub)—
should be considered in developing manage-
ment plans for protecting the habitat of Truc-
kee River bird species.

Because 98 of 116 bird species were de-
tected in native riparian vegetation, 22 exclu-
sively, the majority of bird species would be
impacted in some way by altering native ripar-
ian plant communities. Although sagebrush
steppe also had a high species richness, this is
probably due to its proximity to riparian vege-
tation, creating an ecotone that attracts more
species than the sagebrush-steppe vegetation
type alone (Gates and Gysel 1978).

Impacts of Exotic Vegetation

The major exotic plant of interest in our
study was whitetop, or peppergrass. Whitetop
was used by bird species for foraging (S. Lynn
personal observation), but nesting in this plant
species was not documented. Whitetop was
negatively associated with bird species rich-
ness in riparian scrub; however, bird richness
in Fremont cottonwood did not differ with the
presence of whitetop. Further research in this
area is necessary to determine whether there
is a cause-effect relationship between white-
top and bird species richness.

In summary, a varied flow regime, overgraz-
ing, channelization, and other human activities
have altered riparian vegetation along the
Truckee River and its tributaries (Klebenow
and Oakleal 1984). Destruction and removal of
native cottonwoods and willows from the ripar-
ian corridor has likely resulted in a decrease
in numbers of riparian obligate bird species, a
historical issue which will be presented in a
future manuscript. Also, avian exotics and op-
portunistic species, such as the Brown-headed
Cowbird, could potentially reduce sensitive
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species richness and abundance. The eftects of
cowbird parasitism and exotic species on sen-
sitive bird species in the Truckee River area
warrant further investigation. Also warranting
further investigation is the effect that the
exotic plant species whitetop may have on bird
distribution. Unfortunately, whitetop is an
especially hardy species that is difficult to
eradicate (Rosenfels and Headley 1944). Man-
agement plans may have to consider it as a
permanent aspect of the riparian community
and concentrate on keeping existing patches
of the plant from spreading into native ripar-
ian habitats.

Managers who are interested in halting
declines in bird populations and stimulating
growth in these populations should consider
protecting existing native Fremont cottonwoods
and riparian scrub vegetation, as well as per-
haps initiating restoration of these vegetation
types in degraded areas. Data that we collected
will be valuable as a baseline from which to
compare future bird surveys along these rivers
as land uses change or continue in degradation
of native riparian forest. Future researchers
will be able to use our data to discover and
confirm trends among bird species and their
vegetation requirements along the Truckee
River and vicinity.
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APPENDIX. Major vegetation types along the Truckee River, California and Nevada (USFWS 1993).

Code Vegetation type and characteristics

smce

Sierra mixed conifer forest: An open, parklike forest of coniferous evergreens with crowns
often touching. Several predominant species: Abies, Pseudotsuga, and Cornus are most
common on moist sites: Pinus spp. and Ceanothus spp. on drv sites. The understory typi-
cally is sparse, consisting of scattered chaparral shrubs and young trees. Elevation:
1500-2100 m.

Jeffrey pine: A tall, open forest predominated by Jeffrey pine, with sparse understory of

Lodgepole pine: Typically a dense forest of slender trees up to 40 m tall, often in pure

Black cottonwood: A fairly dense, mixed riparian forest predominated by black cottonwood
with Jeffrey pine and/or lodgepole pine. The shrub and herb layers are well developed. Ele-

Great Basin cottonwood-willow forest: Open-canopied forest predominated by Fremont
cottonwood and Salix lacvigata (primarily east of Vista). Elevation: usually <2100 m. This
tvpe was further delineated by the presence of whitetop (“/w™ added to ending of type
code) and by successional stage: ew2 = shrub seedling (<3 m tall); ew3 = pole-sapling;

P
. montane chaparral or sagebrush spp. Elevation: 2100-2750 m.
Ip
stands. Elevation: 2100-2750 m.
be
vation: usually > 1800 m.
cw
cwd = mature.
rs

Great Basin riparian scrub: Open to dense riparian thickets usually composed of willow.
Open stands may have a dense herbaceous understory. Elevation: all, but especially well
developed along lower Truckee.
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