Chapter 3F.  Environmental Setting, |mpacts, and Mitigation
Measures - Wildlife

INTRODUCTION

This chapter describes wildlife resourcesin Mono Basin and Upper Owens River Basin and the
potential effects on these resourcesthat could result from changesin LADWPswater rightsto thediverted
tributaries of Mono Lake. Although water rights changes could affect streamflows throughout the Owens
River system, the potential changes downstream of Lake Crowley reservoir would beinsufficient to induce
sgnificant changes in wildlife populations.

For the environmentd setting, information is presented about the status of wildlife habitats and
populations before streamflow diversons, at the 1989 point of reference, and through 1992 when data
were available. Although prediverson status is presented first, a more thorough description of these
resourcesis found in the "Environmenta Setting” section.

Commonand scientific names of al wildlife species mentioned in thetext arelisted in Appendix B.
Technica discussions of long-term population trends and factors affecting the survival and reproductive
success of Cdiforniagulls a Mono Lake are contained in Appendix C. A report on 1991 wildlife use of
Mono Basin and Upper Owens River habitats is contained in Appendix D. Appendix E comprises an
assessment of specid-gtatuswildlife speciesin Mono Basin and along the Upper OwensRiver. All of these
gppendices should be considered as key eements of this assessment.

PREDIVERSION CONDITIONS

This section describes wildlife resources in Mono Basin and dong the Upper Owens River inthe
years preceding the start of stream diversonsin 1941.

Sour ces of I nformation

Most pre-1900 accounts of thewildlifeinhabiting Mono Basin were anecdotd and quditative, and
some accounts were based on secondhand information (Jehl et a. 1988). SWRCB consultants did not
conduct detailed reviewsof pre-1900 information sourceson wildlife of Mono Basin, but instead consulted
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the summary references, such as Gaines (1981, 1988), Jehl (1988a), Jehl et a. (1984, 1988), and Winkler
and Shuford (1988).

In the early 1900s, expert naturalists such as Dixon (1915 and 1916) and Dawson (1923) made
detailed wildlife observations in the Mono Lake region. SWRCB consultants reviewed these references
and sdlected field notes from Joseph Grinnell, Tracy Storer, Wdter Taylor, and their associates. In
addition to reviewing these sources, they reviewed other relevant literature published since 1900 and
solicited information about historical wildlife populations from severa individuas who resded or worked
in the Mono Lake area before 1940, including Don Banta, Kent DeChambeau, Wallis McPherson, and
Eldon Vedtd (retired from DFG). SWRCB consultants dso reviewed the transcripts of court testimony
fromthe Mono Lake hearings (Superior Court of the State of Cdiforniafor the County of El Dorado 1990)
and reviewed interviews with long-term Mono Basin residents (Jerry Andrews, Don Banta, Katherine
Clover, Jesse Durant, August Hess, Wallis McPherson, and Jack Preston pers. comms.). Unfortunately,
few quantitative data are available in these sources that describe the wildlife inhabiting prediverson
freshwater wetlands and riparian forests of Mono Basin.

SWRCB conaultantsa so reviewed dl prediversion records of specid-statuswildlife species, plant
species, and natural communities contained in the Cdifornia Department of Fish and Game's (DFG's)
Natura Divergty Data Base (NDDB). They aso reviewed mapsand photographsof Mono Lakeandits
tributary streams that were made in prediversion times.

General Conditions

Mono Lake is more than 700,000 years old, making it one of the most ancient lakes in North
America (Lgoie 1968). It liesinaclosed basn and hasno naturd outlets; through the millennia, itsweaters
fluctuated widedly in response to changes in climate and became increasingly saline and dkdine (Lgoie
1968, Stine 1990). This hypersdine lake reached its highest historical devation of 6,428 feet in 1919.
However, when diversions of its primary tributary streams began in 1940, its level had dready naturaly
declined by 11 feet to a surface elevation of 6,417 feet (Vorster 1985, Stine 1990).

At prediversonand early diversionlakedevations(i.e., greater than about 6,402 feet), Mono Lake
supported a diversity of ponds, lagoons, and other freshwater and brackish water habitats that were fed
by creeksand springs (Chapter 3C, "V egetation™) (Stine pers. comm.). Similarly, dense, continuous stands
of riparian forest dominated by cottonwoods and willows grew dong the mgor tributary streamsto the
lakeshore (Chapter 3C, "Vegetation™).
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Wildlifeon Mono Lake' sldandsand I dets

General

Mono Lake has two mgor idands, Negit and Paoha (Figure 3F-1); both idands have volcanic
origins and are quite young geologicdly (Stine 1987a, 1990). Negit Idand, in the northwestern part of the
lake, is composed of a series of volcanic flows that formed between about 1,700 and 300 years ago. By
1940, it conssted of about 162 acres of mostly unvegetated, rough volcanic rock. An older platform of
explosion debris lying near the center of the idand and blanketed by volcanic ash was colonized by a
relatively dense shrub cover dominated by greasawood. The idand was separated from the mainland by
2.5 miles of deep, open water (Figure 3F-1). Nine smal volcanic idets, totaling about 0.7 acre, flanked
Negit Idand to the north and northeast (Stine 19904).

Paoha Idand, near the center of thelake, isalarge mass of lakebed sediment that was uplifted in
a single volcanic event about 300 years ago (Stine 1987b). 1n 1940, the idand was 1,236 acres in Size
lying about two-thirds of a mile southeast of Negit Idand and not flanked by any idets.

Both Negit and Paoha Idands offered nesting habitat for Cdifornia gulls because their isolation
provided protection from mainland predators (see " Cadlifornia Gull" below). Other bird species recorded
a Negit Idand included the peregrine falcon, common poorwill, Say's phoebe, rock wren, violet-green
swalow, white-crowned sparrow, Brewer'ssparrow, sage parrow, and housefinch (Dixon 1916, Nichols
1938). However, Negit Idand's isolation, lack of fresh water, and extremely rocky terrain made it
inaccessible and inhospitable to terrestria species such as smal mammals, reptiles, and amphibians.

Compared to Negit Idand, Paoha Idand offered a greater diversty of wildlife habitats, incuding
a freshwater marsh, greasewood and sage scrub communities, and akai meadows (Dixon 1916,
DeDecker 1975). Heart and Dollar Lakeswere located on Paohaldand, and their salty waters provided
abundant brine shrimp and a protected feeding area for gulls and other water birds (McPherson pers.
comm.). An operating goat farm was located on Paoha Idand in the 1920s and 1930s (Dawson 1923,
Moore 1991, McPherson pers. comm.), which undoubtedly affected the idand's natura vegetation.

During field surveys of Paohaldand, Dixon (1916) observed a variety of bird species, including
the Cdiforniagull, Say's phoebe, violet-green swallow, sage thrasher, orange-crowned warbler, Wilson's
warbler, song sparrow, white-crowned sparrow, Brewer's sparrow, and western meadowlark. The
freshwater marsh attracted a variety of ducks, shorebirds, and wading birds (McPherson pers. comm.).
Because the idand was isolated, however, reptiles and amphibians were absent, and bats were the only
native mammalsto vigt it (Harris pers. comm.,).
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California Gull

Cdiforniagull populations since 1900 are described in detail in Appendix C, "Cdifornia Gulls a
Mono Lake since 1900: Population Trends, Survivorship, and Reproductive Success'. Inthediscussion
of this gpecies to follow here and in the "Environmental Setting” section, the detalled information in the
gppendix is summarized.

Nineteenth-Century Populations. Jehl et a. (1984, 1988) and Winkler and Shuford (1988)
summarized the available historical sources describing Mono Lake's nesting Cdifornia gulls, including
published literature, unpublished field notes, newspaper articles, bookson regiona human history, and egg
collection records in mgor western museums.

Severa 19th-century vistorsdescribed "clouds’ and "immense swarms' of Cdiforniagullsnesting
at Mono Lake (Winkler and Shuford 1988), but most of these accounts were qudiitative and sometimes
based on secondhand information (Jehl et d. 1988). Despitethelack of reliableinformation about thesize
and digribution of Mono Lake's Cdiforniagull colony during the 19th century, historica records suggest
that the colony was large enough to provide a reliable food source for resdent Paiutes in Mono Basin
(Winkler and Shuford 1988).

Commercia egg collectors beganto exploit the Mono Lake gull colony in the 1860s (Winkler and
Shuford 1988), and by the 1880s loca newspapers reported ascarcity of gull eggs and suggested that the
gulls may have moved their nesting grounds because of disturbance by egg collectors (Shuford and Winkler
1991). The exact effects of egg collecting on the Mono Lake's breeding gulls will never be known;
however, it is clear that local settlers relied on this colony as a source of food and thought that it was
declining or shifting its nesting grounds in response to egg collecting.

Populations from 1900 to 1940. Jehl et d. (1984, 1988) and Winkler and Shuford (1988) dso
summarized the available information on Mono Lake's nesting Cdifornia gulls since 1900 (Appendix C,
Table C-1). These authors reviewed most of the same references contained in the incomplete hitorical
record. They disagreed, however, on the reliability and interpretation of historica population estimates,
especidly the possble inferences regarding changes in the size and digtribution of the gull colony in this
century (see "Environmentd Setting” below).

Despite the few direct counts of the prediversion gull colony, the available observations provide
evidence that at least a few thousand nesting gulls were present on Negit Idand or Paoha Idand before
1940 (Appendix C). Although it is muchlarger than Negit Idand, Paoha ldand was used less frequently
by nesting gulls during this century because of the intermittent presence of humans, domestic goats, and
coyotes (Jehl et a. 1984, McPherson pers. comm.).
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Cagpian Tern

Nesting Caspian terns at Mono Lake were not mentioned by Dawson (1923) or Grinnell and
Storer (1924). The first observations of this species at Mono Lake apparently occurred after LADWP
water diversons began (see "Environmenta Setting” below).

Birdson Mono Lake's Open Waters

General

Inthe prediversion period, the open waters of Mono Lake served as an important stopover point
for migratory water birdsin the western Great Basin. The most abundant specieswere eared grebes, red-
necked phalaropes, Wilson's phaaropes, and many species of ducks, which frequented Mono Lake in
summer or fdl to feed on its productive agquetic life before continuing their migrations.

Eared Grebe

Higtorica sources describing the status of eared grebes a Mono Lake were reviewed by Jehl
(19884, 1988b) and are summarized from this and other sources below.

Fisher (1902) reported that he collected both western and horned grebes and believed that the
thousands of grebes he observed at Mono Lake belonged to these two species. The horned grebes
probably were actudly eared grebes (Jehl 1988a), which currently outnumber al other water birds at
Mono Lake (Winkler et a. 1977; Jehl 1987a, 1988a, 1988bh).

Dawson (1923) reported that eared grebes " breed abundantly at Mono Lake, and commonly east
and north of the Sierraat variouslocations'. Grinnell and Storer (1924) aso noted that eared grebeswere
common a Mono Lake in summer and fall but concluded that most birds were probably migrants and
trangents attracted by the abundant supplies of brine shrimp and dkali flies. They observed no evidence
of nesting at Mono Lake and suggested that its shoreline did not provide attractive breeding habitat.
Nichols (1938) reported hundreds of eared grebes around Paoha Idand but none around Negit Idand.

Apparently no quantitative countswere made of eared grebesat Mono Lakein prediversontimes.
Quditative estimates from pre-1940 observers, however, leavelittle doubt that thousands of eared grebes
vigted the lakein fal (Jehl 1988b). One prediversion resdent (McPherson pers. comm.) recaled that
"eared grebes were dbundant in fal migration, but they were outnumbered by waterfowl”.

Mono Basin EIR Ch 3F. Wildlife
1015/CH3F 3F-5 May 1993



Red-Necked Phalar ope

Fisher (1902) observed "countless hundreds' of southward migrating red-necked phaaropes at
Mono Lake in September 1901. Because they were relatively tame, these phalaropes "fdl easy prey to
pot hunters. The speciesislocdly caled "Mono Lakepigeon'." Grinndl and Storer (1924) stated that this
§pecies was numerous during migration, but apparently these observers did not visit Mono Lakein fall.

Wilson's Phalar ope

Data on the prediverson status of Wilson's phaaropes at Mono Lake were summarized by Jehl
(1988b). Dixon (1916) collected aWilson'sphaaropein breeding condition and observed territoria maes
in wet meadows near Farrington's Ranch (near Cain Ranch). Grinndl and Storer (1924) described this
speciesasasummer vistor and probable nester in marshy meadows and pond marginsof theeastern Serra
Nevada; Grinnell and Storer gpparently did not vist Mono Lakein fdl to observe the migrant population.
Prior to 1940, McPherson (pers. comm.) saw "clouds of phaaropes in late summer and fal", but he
goparently did not attempit to distinguish the species.

Wildlife on Lands and Wetlands Surrounding Mono Lake

General

Areas surrounding Mono Lake have dways provided a variety of wildlife habitats. Great Basin
scrub and akai dry meadow habitatsin upland areas gaveway to willow scrub and mixed scrub, akali wet
meadow, and short and tall emergent marsh habitats on gpproach to the lakeshore. Open, dkali flatswere
generdly absent in 1940. In the prediversion period, more than 260 acres of open water habitat existed
around Mono Lake's shoreline, including freshwater ponds at DeChambeau marsh, near Bridgeport-
Cottonwood Beach, Black Point, Wilson-Mill Creek delta, Rush Creek delta, and brackish lagoonsaong
the northeastern shordine near Sulphur Springs. Of particular importance was the use of these habitats by
shorebirds and waterfowl.

Shorebirds

Fisher (1902) observed avocets, killdeers, and least sandpi pers feeding on the abundance of brine
fliesat Mono Lake in mid-September 1901; he described the flies as forming a"black zone or band two
or three feet wide next to the water al around the lake'. In some years, observers recaled seeing
thousands of avocets at the lagoons aong the northern shoreline (McPherson pers. comm.).
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Snowy Plover

Dawson (1923) noted that snowy ploversoccur intheinterior of California, especidly near larger
inland bodies of water. However, he and other early visitors such as Dixon (1916) and Grinndll and Storer
(1924) did not report nesting snowy plovers at Mono Lake. These observers did not conduct thorough
surveys for snowy plovers at the lake and because this species nests on barren, remote areas around the
lakeshore, it could easily pass undetected.

Ducks

Observations of Early Ornithologistsand Other Vistors. Pre-1900 accounts of water birds
a Mono Lake suggested that ducks were numerous. Gaines (1981) reviewed historica newspapers,
induding an 1852 articlethat spoke of "wild ducksand gulls, in abundance’. Gaines(1981) also referenced
an 1865 article by J. Ross Browne who described a hunting expedition as, "nothing short of wholesale
daughter . . . 20 or 30 ted duck at ashot isnothing unusud . . . sportsmen find it alaborious job to carry
home their game.”

In mid-September 1901, Fisher (1902) observed thousands of ducks at Mono Lake. The
dominant species were northern shovelers, mallards, green-winged tedls, and redheads. He noted that
"when the north winds drive them [the ducks] in large numbers near shore, Indians and some few whites
hide behind blinds made of sage brush and mow down the unsuspecting birds in great numbers.”

Other early ornithologists such as Dixon(1916), Dawson (1923), and Grinnell and Storer (1924)
gpparently did not vist Mono Lakein fal and did not report large waterfowl populations. However, long-
time resdents of Mono Basin recdled that large concentrations of fal-migrating ducks typicaly visted
Mono Lake every year.

Observations of Long-Term Residents. A prediversion resdent dong Rush Creek
remembered duck blinds and many hunters near the mouth of Rush Creek prior to 1940. She stated that
"the sky used to go black with huge flocks of ducks. There were so many! They fed in thelake near the
mouth of Rush Creek and would rinse off their feathersin the fresh creek water. The ducks would settle
in big flocks on the sandbar at the creek mouth.” (Clover pers. comm.)

A native Paiute born in 1913 who grew up on land near the mouth of Rush Creek, aso reported
many ducks using ponds on the delta. Sometimes her grandfather would return home with a gunnysack
full of ducks mostly malards and teds. Ther family made soup from the meat and blankets and pillows
from the duck down (Durant pers. comm.).

A resident in Mono Basin since 1901 recalled that there used to be many more ducks at the lake,
especidly a thecreek mouthsandin"swamps' around thelakeshore. He remembered hunting for northern
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shoveers "spoonbills’ on windy days when "there were so many ducks aong the shore sometimes--that
when they'd move out al together like the shore itsdlf was moving out” (Preston pers. comm.).

A resident of the DeChambeau Ranch near Wilson Creek from 1928 until 1939 recaled that many
migratory ducks visted Mono Lake every fal, noting that prediverson duck concentrations & the lake
were comparable to those he has seen when hunting a Tule Lake NWR, when more than 1 million ducks
were counted during aerid censusesby USFWS. He noted that ducks at Mono L ake needed to vigit fresh
water frequently and that major concentration areas were a the creek deltas and at the many fresh and
brackish water ponds around the lakeshore. The crop contents of birds he had shot suggested that
northern shove ersforaged primarily on brine shrimp, while other common ducks such as mdlards, green-
winged teal, American wigeon, and gadwalls consumed mostly dkali flies. (DeChambeau pers. comm.)

A Lee Vining resident since 1933 who hunted ducks at Mono Lake since childhood described
large concentrations of ducks at the lake during the 1930s and 1940s that began to arrive in early
September and remained until the dkdi fly populations declined in late fdl. Northern shovelers were the
first to arrive (in early September) and were the most abundant species, but a variety of other ducks,
induding mdlards, northern pintails, green-winged teals, and American wigeons, aso were numerous at
Mono Lakein this period. Ducks typicaly foraged aong the lakeshore, but the most productive hunting
areas were at sources of fresh water such as the deltas of Lee Vining and Rush Creeks and at fresh
marshes and pondsat Simon's Spring, Warm Springs, and the DeChambeau marsh. In prediversonyears,
ducks were so numerous a Mono Lake that hunters could easly kill their limit with asingle shot. (Banta
pers. comm.)

A resident of Paoha Idand from 1917 until 1921, who hunted waterfowl and resided in Mono
Basinfor mogt of hislife, recalled that large numbers of ducksvisited Mono Lake prior to 1940. He noted
that on windy days lagoonsaong the northern shoreline near Sulphur Springs attracted flocks of migratory
waterfowl seeking protected resting areas away from the highwaves of thelake. Ducksoften concentrated
at the creek ddtas and nearshore areas where he watched them forage. Large numbers of ducks also
gathered in the lower Rush Creek marshes and ponds where watercress and other aquatic plants were
plentiful. In prediverson times, ducks wereabundant enoughinfal to appear asadark, moving, 10-foot-
wide ring around the lakeshore, stretching from the mouth of Lee Vining Creek to beyond the mouth of
Rush Creek. When viewed from a boat, flocks of northern shovelers and other ducks often looked like
"large sandbars’. Thisobserver described prediversion waterfowling as"morelike duck killing than hunting
... you could get 25 duckswith fiveshots'. He estimated that at least amillion waterfowl gathered around
the creek deltas, marshes, ponds, and lagoons of Mono Lake at onetime during the pesk of fall migration.
(McPherson pers. comm.).

Reliability of Accounts by Nonscientists. Jehl (pers. comm.) suggested that prediversion
estimates of duck numbersat Mono L ake could beinaccurate because they were not conducted by trained
observersusing systematic censusmethods. Further, he questioned whether hunters around the lakeshore
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could correctly identify ducksfar out on the lake and he believed that many birdsidentified as ducks were
probably eared grebes instead.

SWRCB consultants contacted three of the early witnesses cited above (Banta, DeChambeau,
McPherson) to question them about their observations. All have spent many years observing ducks,
grebes, and other water birds at the lake, and al emphasized that ducks are not smilar to eared grebes,
ether physicaly or behaviorally. Theseobservers, who spent yearsboating and observing birds at thelake
through binoculars, confirmed earlier estimatesthat at least 1 million ducks, not grebes, regularly stopped
at Mono Lake during pesk migration prior to 1940.

Conclusion. Bird counts by untrained observers are usually inaccurate, but in the absence of
gpecific censusdata, qualitative counts have been used to analyzelong-term population trends of California
qulls (Jehl et a. 1984, 1988; Shuford and Winkler 1991; Winkler and Shuford 1988) and Wilson's
phaaropes and eared grebes at Mono Lake (Jehl 1988b). Similarly, prediverson duck counts do not
provide precise estimates of their total abundance, but the combined recollections of severd experienced
observers permit evauation of their long-term population changes. These observersal agreed that ducks,
especidly northern shovelers, were extremely abundant in the prediverson period. They aso agreed that
the lake and its associated freshwater and brackish water wetlands attracted large concentrations of ducks
because they provided abundant food, fresh water, and resting habitat. It is concluded, therefore, that
Mono Lake was amgjor stopover point for ducks migrating through the Greet Basin prior to 1940.

Geese and Swans

Quantitative data dso arelacking for prediversion populations of geeseand swansat Mono Lake,
but observers in this period reported that these species were far less abundant than ducks (Banta,
DeChambeau, and McPherson pers. comms.). Most geeseand swansareherbivores(Martinet d. 1951),
so they would not be attracted by the abundant invertebrate prey at Mono Lake.

A Paiute descendent recadled that her grandfather frequently hunted for geese along lower Rush
Creek during the early 1900s, and her family made pillows and blankets using their down. It requiresthe
down of many birdsto make ablanket, suggesting that goose hunting was relatively productivein the Rush
Creek bottomlands during this period. (Durant pers. comm.).

Other long-term residents stated that perhaps a few thousand geese visted Mono Basin in fall.
Canada geese were the most common species and usualy about 200-300 remained for winter. Canada
geese would often fly up Rush Creek and graze on the wet meadow vegetation. Occasiondly, smdl flocks
aso would vist wet pastures on the Cain Ranch, west of U.S. 395. White-fronted geese were regular
vigtors, but they were never common in Mono Basin. Usually about 15-30 snow geese would appear in
early winter and stay for short periods, when present, they were usualy found near the county park aong
the north shore. Often 200-300 tundraswans remained a Mono Lake during the winter months. Smilar
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to most of the ducks, geese and swans visited sources of fresh water while at Mono Lake. (Banta,
DeChambeau, and McPherson pers. comms.)

Other Wildlife

No information about other prediverson wildlifein these wetland habitats was found by SWRCB
consultants.

Wildlife along Streams Tributary to Mono Lake

General

Perennid streamsfeeding Mono L ake originate high on the eastern dope of the SierraNevada, and
the riparian vegetation that developed along these streams provided almost continuous corridors of
woodland habitat that stretched from montane conifer forests to within one-quarter mile of the lakeshore
(Chapter 3C, "Vegetation”). Riparian conifer forests dominating the streamsides in the higher devations
gave way to conifer-broadleaf forestsand cottonwood-willow woodlandsat successively lower elevations,
the latter having been especidly widespread in prediversontimes. Theseriparian forests provided wildlife
with a protected corridor to move between upland and |akeshore areas, as well as important resting,
foraging, and nesting habitat (Appendix D).

By 1940, this vegetation had been dtered from its naturd state, reflecting an 80-year history of
canal building, flow manipulation, flood irrigation, and grazing, and the consequent ateration of groundwater
flow patterns, as described in Chapter 3E, "Vegetation”. Springflow giving riseto marsh conditions, such
as in the Rush Creek bottomlands, had probably been considerably enhanced localy by irrigation of
adjacent lands (Stine 1991).

Accounts of wildlife populations from this period are anecdota, and gpparently no systematic
surveys were made of thewildlifeinhabiting theriparian corridors of Mono Lakeésmgjor tributary streams.

Streams Diverted by LADWP

Rush Creek. Inhistravelsthrough Mono Basin, Fisher (1902) made incidental observations of
wildife in meadows and willow thickets near the current Cain Ranch. He noted that the willow-lined
sreams flowing down Bloody Canyon and neighboring areas formed "natural highways' for secretive
wildlife moving between montane areas and the lowlands of the eastern dope. They were aso, he noted,
inviting stopover pointsfor migrating birdsthrough thearid Great Basin. Inhissurveysof riparian corridors,
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he observed housewrens, yd low-rumped warblers, MacGillivray'swarblers, western tanagers, and white-
crowned sparrows (Fisher 1902).

Dixon(1916) and Grinnd| (1915) surveyed willow and cottonwood thickets and boggy meadows
aong lower Rush Creek and observed a diversty of nesting and migratory bird species in this vicinity,
induding great horned owls, long-eared owls, house wrens, black-headed grosbeaks, Wilson'swarblers,
MacGillivray'swarblers, yellow warblers, common yellowthroats, American robins, warbling vireos, song
sparrows, red-winged blackbirds, and willow flycatchers. These arethe same speciesthat continueto vist
Mono Basin today athough long-eared owls, ydlow warblers, and willow flycatchers have declined
substantialy in recent decades (see " Specid-Status Speciesin Mono Basin and Upper Owens River” in
the "Environmental Setting” section).

One long-term resident described theland near the mouth of Rush Creek asa ' paradise wherethe
vegetation was lush and green and the wildlife was abundant”. According to her, it was dominated by
aspens, cottonwoods, and Jeffrey pines. Her grandfather hunted for wild game, principdly rabbits, deer,
ducks, and geese. Mallards and teds were especidly abundant in the ponds and marshes of Rush Creek
bottomlands. (Durant pers. comm.)

Another resident recaled the presence of large riparian trees, mostly cottonwoods, large flocks of
ducksat themouth of the creek, and abundant waterfowl and other wildlifefarther upstream. (Clover pers.
comm.)

Other higtorica observers recdled that dense riparian vegetation in the bottomlands supported
abundant wildlife, including ducks, geese, deer, mountain lions, bobcats, and coyotes (Andrews, Hess, and
Preston pers. comms.). Many more deer browsing and resting in the sage scrub upland used the creek as
asource of water (Andrews pers. comm.).

LeeVining Creek. Grinnel (1915) and Taylor (1915) surveyed the aspen and conifer forests
of upper Lee Vining Creek canyon in September 1915. Therethey observed northern flickers, American
robins, mountain bluebirds, Townsend's solitaires, ruby-crowned kinglets, mountain chickadees, white-
breasted nuthatches, red-breasted nuthatches, Steller'sjays, Clark's nutcrackers, brown creepers, yellow-
rumped warblers, MacGillivray's warblers, pine siskins, lazuli buntings, fox sparrows, song sparrows,
white-crowned sparrows, and dark-eyed juncos.

They noted broad stands of [ush riparian vegetation dong the length of the creek, describing it as
a continuous corridor for wildlife species moving between the montane forests and the shores of Mono
Lake (Grinndl 1915, Taylor 1915).

Parker and Walker Creeks. A group of 30-50 sage grouse historicaly used the Parker Creek
meadow as a lekking site (Banta pers. comm.).

Site-gpecific wildlife information on prediversion wildlife of Parker and Walker Creeksis scarce.
It is likely, however, that these creeks served as important habitat for resdent and migratory wildlife as
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important components of the Rush Creek corridor. By at least 1940, however, the extent of willow
habitats dong portions of these creeks had been reduced by sheep grazing. Despite intensive grazing
pressure, however, wildlife was abundant dong these riparian corridorsin prediversontimes. (Hessand
Andrews pers. comms.)

Other Streams

The gtatus of pre-1940 wildlife resources dong streams not diverted by LADWP (i.e., Wilson,
Mill, and Post Office Creeks) is undocumented. Inferences about probable wildlife communities can be
drawn from vegetation types making up the creek environments, see Chapter 3C, "Vegetation”. It is
probable that wildlife dong these creekswas similar to that dlong Lee Vining, Parker, and Waker Creeks
discussed above.

Wildlife along the Upper Owens River

Apparently, no systematic observations of wildlife dong the Upper Owens River were made in
prediversontimes. Populations of most game species, such as mule deer, ducks, geese, and sage grouse,
appear to some to have been more abundant in the prediverson period than they are today (Arcularius
pers. comm.).

Livestock grazing was a predominant influence on wildlife habitat conditions in the prediverson
period. Then, astoday, irrigated meadow was the primary habitat type, accompanied by some areas of
riparianwillow scrub inthereachesjust below East Portal (Chapter 3C, "Vegetation™). Thewildlife species
dominating these riparian habitats and meadows were undoubtedly those tolerant of the ongoing habitat
disturbances that result from livestock grazing.

Special-Status Speciesin Mono Basin and
Upper Owens River Valley

Specid-status species are animals that are legally protected under state and federa Endangered
Species Acts or other regulations, and species that are considered sufficiently rare by the scientific
community to qudify for such listing. These wildlife typesfdl into the following categories:

# anmds listed or proposed for listing as threatened or endangered under the federd
Endangered Species Act (50 CFR 17.11 [listed animas] and various notices in the Federd

Register [proposed species));
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# anmds that are Category 1 or 2 candidates for possible future listing as threatened or
endangered under the federal Endangered Species Act (54 Federa Register 554, January 6,
1989);

# anmds listed or proposed for listing by the State of Cdlifornia as threatened or endangered
under the Cdifornia Endangered Species Act (14 CCR 670.5);

# animd species of gpecid concern to the Cdifornia Department of Fish and Game (Remsen
1978, Cdifornia Department of Fish and Game 1991 [birds] and Williams 1986 [mammas));

# anmds listed as sendtive by the locad U.S. Forest Service region (Forest Service Manud
2670) or U.S. Bureau of Land Management resource area.

Thirty-nine specid-status species occur or potentialy occur in Mono Basin or long Upper Owens
River to Lake Crowley reservoir in Long Valey. Thirteen species may have been affected by LADWP
diversgons, dthough historica information for most of these speciesis unavailable. They are:

Mono brine shrimp (Artemia monica),

American white pelican (Pel ecanus erythrorhynchos),

osprey (Pandion haliaetus),

bald eagle (Haliaeetus leucocephal us),

northern harrier (Circus cyaneus),

ydlow rall (Coturnicops noveboracensis),

western snowy plover (Charadrius alexandrius nivosus)
Cdiforniagull (Larus californicus),

long-eared owl (Asio otus),

short-eared owl (Asio flammeus),

willow flycatcher (Empidonax traillii),

Cdiforniaydlow warbler (Dendroica petechia brewsteri), and
SierraNevada mountain beaver (Aplodontia rufa californica).

HFHEHFHFHFHHRHFHFHFHHHR

Detailed anadlyses of the prediverson and point-of-reference status of all 39 speciad-datus species are
provided in Appendix E, except for three specia-status species described elsewhere in thisreport. The
Mono Lakebrine shrimpisdiscussed in Chapter 3E, "Aquatic Productivity". TheCdiforniagull and snowy
plover were described earlier in this chapter.

ENVIRONMENTAL SETTING

This section describes changesin wildlife resourcesin Mono Basin and dong Upper Owens River
from 1941 to the present, and identifies the status of those resources at the 1989 point of reference.
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Sour ces of Information

SWRCB consultants reviewed the available literature on wildlife of Mono Basin that has been
published since 1900 and contacted many Mono Basin researchers, including Joseph Jehl, Jr., David
Shuford, David Winkler, and Margaret Rubega (birds); Robert Crabtree and John Shivik (coyote and gulll
predator-prey interactions); Gary Page (snowy plovers); Michael Morrison (wildlife of Paoha Idand);
David Herbst (alkdi flies); John Harris (mammals); Scott Stine (geol ogy and vegetation); and Peter Vorster
(hydrology). Agency personnel with knowledge of wildlifein Mono Basin were also contacted, including
TinaHargisand Nancy Upham (Inyo Nationa Forest), Ron Thomas(DFG), Terry Russ (BLM), and Brian
Tillemans and Randall Orton (LADWP).

Gaines (1988) reviewed the recent status of ducks in Mono Basin, but published accounts of
waterfowl a thelakeare not availablefor theearly diversion period. Thus, datafrom 1940 until 1970 were
derived from a variety of sources, including unpublished summaries of waterfowl censuses (Dombrowski
1948), transcripts of interviews and conversations with long-term residents of Mono Basin (Andrews,
Banta, DeChambeau, Hess, McPherson, Murphy, Vesta, and Taylor pers. comms.), discussons with
active fidd ornithologistsin Mono Basin (Jehl, Rubega, Shuford, Strauss, and Winkler pers. comms.), and
personnel from LADWP (Tillemans pers. comm.) and DFG (Y parraguirre pers. comm.).

In 1991, SWRCB consultants conducted surveys of idand, |akeshore, and sreamside habitatsin
Mono Basinand floodplain habitatson Upper OwensRiver to determinethe current distribution and habitat
asociations of bird, mammd, reptile, and amphibian species. Survey methods are fully described in
Appendix D.

Study design was developed by wildlife biologists of Jones & Stokes Associates of Sacramento.
Wildife surveys of Mono Lake tributary streams, lakeshore areas, and Upper Owens River were
conducted by Jones & Stokes Associates and Dr. John Harris of Mills College. Dr. Michael Morrison of
the University of Cdifornia, Berkeley conducted wildlife surveys on Paoha Idand and upland Sites near
Black Point.

SWRCB consultants also reviewed historical and recent maps and aeria photographs of Mono
Basin and Upper Owens River and conducted asearch of the NDDB to document occurrences of special-
gatus wildlife and sengtive communities in the project area.

General Conditions

Sincethe diverson of its primary tributary streams began in 1941, Mono Lake's surface eevation
has falen nearly 45 feet (NAS 1987, CORI 1988) and its surface area has been reduced by about 29%
(from 55,000 acres to 39,000 acres) (Chapter 3A, "Hydrology"). These changes in the lake's sze had
important effects on the extent and digtribution of idands, wetlands, shdlowly submerged hard substrate,
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riparian communities, and other wildlife habitats (NAS 1987, CORI 1988). During this period, Mono
Lake'sinity hasamost doubled. Such changesinthelakessdinity affect the abundance and distribution
of dkdi fly and brine shrimp populations, Mono Lake's dominant invertebrates and the food sources for
the lake's bird populations (Chapter 3E, "Aquatic Productivity"). Increased lake sdinity probably aso
affects the character of freshwater and brackish water wetlands around the lake.

Losses of riparian vegetation along the mgjor tributary streams because of stream dewatering and
channel incison have been substantid, causing habitat discontinuities and undoubtedly affecting terrestria
wildlife populations (Chapter 3C, "Vegetaion™).

Approximately 100 species of water birds have been observed at Mono Lake (Gaines 1988).
Mono L ake continuesto provide important nesting habitat for Cdiforniagullsand, since diversions began,
now provides new or increased nesting habitat for snowy plovers and Caspian terns. Eared grebes,
Wilson's phaaropes, and red-necked phal aropes continueto be abundant at thelake during migration, and
their numbers may have increased from the prediversion period. Some bird speciesvisit Mono Lake only
briefly because they are unable to forage effectively or adapt to the physiologica stressesimposed by the
lake's highly saline conditions (Jehl 1987a). In contrast, afew species, such as eared grebes, prefer sdline
habitats and occur abundantly at the lake for extended periods (Jehl 1987a). Increased sdlinity and loss
of freshwater habitats may befactorsintherdatively substantid decreasein use of the lake by duckssince
the prediversion period.

Wildlifeon Mono Lake' sldandsand I dets

General

Streamdiversion and lowering of Mono L ake'ssurfaceresulted in the enlargement of thetwo major
idands in the lake and the exposure and enlargement of many smdl idets in their vicinity (Figure 3F1;
Table 3F-1). It dsoresulted in episodesof |and-bridging between the mainland and Negit Idand and three
neighboring idets (Java, Pancake, and Twain). Declines in lake evations have generdly enlarged the
avalability of terrestrid idand habitats, while land-bridging has both enlarged habitat for mainland species,
suchas coyotes, and diminished the secure nesting habitat of Cdiforniagulls. Most of the recently exposed
idand habitats are sparsaly vegetated, eroding lakebed sediments and barren, rocky areas (Chapter 3C,
"Vegetation"), which, except for gull and tern nesting, have rdaively low wildlife habitat value (Appendix
D). Inadditiontogulls, however, theNegit 19 etssupport an expanding black-crowned night-heron colony,
whichcontained 24 active nestson threeidets (Twain, Little Tahiti, and Steamboat) in May 1992 (Shuford
pers. comm.). Severd pairs of Canada geese dso nest on the Negit 1dets each year (Jehl pers. comm.).

Paoha and Negit Idands generaly support fewer wildlife species than the mainland, and no species
are unique to the idands within Mono Basin (Morrison 1991). Paoha Idand is dominated by a scrub
vegetationcommunity and supportsemergent, freshwater marsh. Perhgpsbecauseitisnear theonly source
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of fresh water on the idand, however, this marsh supports more species of birds than can be found at
sgmilar, mainland marshes (Appendix D). Asmany as 46 species of wildlife were observed on theidand
in 1991, including black-tailed hares, deer mice, montane voles, and coyotes. Fewer species occur on
Negit 1dand because of the predominance of bedrock habitats; deer mice, Nuttall's cottontails, black-tailed
hares, and, periodically, coyotes inhabit theidand. Amphibian and reptile species have not been located
on either idand (Morrison 1991, Appendix D).

Changesto Negit Island and the Negit I ets. By the 1989 point of reference (6,376.3 feet)
the lake surface had falen from the 1940 prediverson eevation of 6,417 feet to a 1982 lowstand of
6,372 feet, and then risen to an elevation of 6,381 feet in 1984 because of a period of high precipitation
and alack of diversons. Land-bridging of Negit Idand occurred when the lake dropped bel ow 6,376 feet
in 1977, and land-bridging of Java, Twain, and Pancake Idets occurred at the lowstand of 6,372 feet in
1982. Since 1986, the lake surface has lowered again, and in 1990 the land bridge to Negit Idand was
reexposed.

Atthe 1989 point of reference, Negit Idand had enlarged from 162 acresin the prediversion period
to approximately 255 acres. To the north-northeast of theidand, the number of idets has grown from the
nine of prediverson timesto atota of 17. The combined acreage of these idets had increased from 0.7
acreto approximately 39 acres. Twoidets, Little Tahiti and Twain, each exceeded 10 acresinarea. Like
Negit Idand, theseidetsare made up of lava (often coated with tufa) with loca sand deposits (Stine 1992).

As discussed under "CdiforniaGull" below, Negit 1dand has frequently provided nesting habitat
for many Cdiforniagulls. Theemerging idets, especidly thelarger ones, have dso been used by many gulls
for nesting. Episodesof mainland-bridging to Negit Idand and Twain, Pancake, and Javaldets, however,
have resulted in falures in their nesting populaions.

Changesto Paochal dand and Emer genceof the Pacha | dets. Atthe 1989 point of reference,
Paoha Idand had enlarged from 1,236 acres in the prediverson period to gpproximately 2,030 acres.
Muchof theenlargement consistsof an extensiveflat of sat-encrusted |ake sediments on the south and west
ddesof theidand. A group of idets began to emerge west of the idand during the early 1960s, and by
1989, about 20 idets had emerged. Theidets are composed of fine, unconsolidated sediments that did
from the flank of Paoha Idand when it was formed 300 years ago. (Stine 1992.)

Unlike the hard rocks that compose Negit I1dand and the Negit Idets, the soft sediments of the
Paoha |dets are easily eroded by waves and longshore currents (Stine 1992). Erosion of the Paohaldets
creates awave-cut platform, alow-gradient surface that terminates idandward at a cliff and lakeward a
the shordline. A lake surface that is ether receding or holding stable againg the idet flanks is capable of
eroding only a narrow platform (Stine 1992). Low platforms (e.g., less than about 1 foot high) that are
exposed to wave action are not suitable gull nesting habitat on the Paoha Idets (Jehl pers. comm.).
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During periods of risng lake devations (transgressons), waves are eevated above existing
platforms where they wear back the diffs and transform the idet flanks into new platforms (Stine 1992).
For example, after alaketransgresson from 6,372 feetin 19820 6,381 feet in 1986, the number of Paoha
Idets diminished to haf the number exposed a a Smilar 1ake eevation in 1974; the total idet area was
reduced to about 10.6 acres, representing only about 74% of the 1974 vaue (Stine 1992).

Asdiscussad in the following section, Paohaldand and itsidets d so have been used by Cdifornia
gullsfor nesting. Paoha Idand supported 2,000 nesting gulls as late as 1919. The higher portions of the
emeaging idets above the zones of active wave eroson have supported many nesting gulls, which favor
areas Where the subdtrate isirregular (Jehl pers. comm.).

California Gull

Cdifornia gulls breed from western and central Canada south through the western United States,
including northeagtern Cdifornia. Their wintering range extends from British Columbia dong the Pacific
Coast south to southern Bgja Californiaand the coast of Mexico (American Ornithologists Union 1983,
Jehl pers. comm.). Nesting has been recorded at lakes in northeastern Cadlifornia (Grinnell and Miller
1944) and in south San Francisco Bay (Jones 1986), but the state's largest breeding colony is & Mono
Lake (Jehl 1984a, Winkler et a. 1977). In winter, California gulls are abundant and widespread at
landfills, reservoirs, agriculturd fields, and especidly in coastd areas and in the Centrd Vdley (Cogswell
1977).

Status during the Diversion Period. Jehl et d. (1984, 1988) and Winkler and Shuford (1988)
summarized the higtory of the Cdiforniagull colony a Mono Lake, and most of theinformation used inthis
report for the period 1950-1975 isderived from these sources. Most gull population estimates during this
period were quditative and incomplete, and thefirst attemptsto count Mono L ake's entire popul ation were
not made until 1976 (Winkler et d. 1977). Gull census data provide historical trends, and data gathered
prior to 1976 should not be interpreted as exact counts (Winkler and Shuford 1988). Gull population
trends and dynamics during the diversion period are discussed in detail in Appendix C.

Jehl et d. (1984) characterized the gull population a Mono Lake as remaining at ardatively low
leve of 3,000-5,000 nesting birds from the first surveysin 1916 until the early 1950s. They described a
rapid populationincrease to more than 50,000 nesting birdsin 1976 and attributed thisrapid growth to the
exposure of new idets with declining lake levels, which provided new nesting subsirate, together with
immigration of birds from other colonies. Winkler and Shuford (1988) questioned the habitat limitation
hypothes's and argued that theincomplete data gathered before 1977 wereinsufficient to draw conclusons
regarding the rates or timing of the gull population increase a Mono Lake.

Shuford and Winkler (1991) noted that idand acreage was increasing throughout (and after) the
period that Negit Idand supported itslargest nesting colony. 1n 1976, for example, more than 25,000 gulls
(about 75% of the 33,000 nesting adults) on Negit Idand nested in habitats (primarily greasawood scrub)
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that stood above the lake's historica high stand (6,428 feet). Consequently, this nesting acreage was
avalable to negting gulls before and after [akewide habitat availability increased with faling lake eevations.
Similarly, the rapid increases of gulls nesting in greasawood habitats (a more than eight fold change from
about 3,000t0 25,000) appeared to beindependent of any increasesof |akewide nesting habitat availability
(Shuford and Winkler 1991).

INn 1976, the Negit Idets (tota 33 acres) supported about 18,000 nesting gulls at an approximate
density of 273 nests per acre (Winkler et d. 1977). In 1986, when the lake's elevation was more than
2 feet higher than that recorded in 1976, the Negit I ets supported 41,000 gulls at an approximate dengty
of 620 nestsper acre. Theselargeincreasesintotal population and nesting dendities occurred, even though
lesshabitat acreagewasavail ablefor nesting and thelakewidegull population wasre atively stable (Winkler
and Shuford 1988).

Although the Paoha Idets first emerged from the lake in the early 1960s (Stine 1992), they were
not occupied by nesting gulls until 1979 when the Negit 1dand population was disrupted by coyotes and
other mainland predators crossing the newly formed land bridge (Winkler and Shuford 1988). Thus,
evidence from Negit Idand, the Negit Idets, and the Paoha |9 ets suggests that the overdl population size
of the Mono L ake colony was not limited by habitat availability prior to 1976, when the largest population
increases occurred.

Increases in Mono Lake's nesting gull population during 1990 and 1992 (see bel ow) also suggest
that nesting habitat was not limiting to the colony at the lake eevations observed during these years. An
increase in total population and nesting dendty occurred with a minima change in lakewide acreage of
suitable nesting habitat in both years (Stine pers. comm.). Gull dengtieswere higher onvirtudly dl thekey
nesting idetsin 1990 and in 1992, suggesting that habitat had not been previoudy saturated at alocal leve
(Shuford and Winkler 1991, Shuford pers. comm.).

Throughout their range, Cdiforniagull popul ations have more than doubled during the last 50 years
and have gpparently benefited from increased food supplies (e.g., landfills) and habitat (e.g., reservoirsand
sewage lagoons) that enhance their winter surviva (Conover 1983; Jehl 1991, Court Testimony, Vol. XIl,
pp. 44-52). Perhaps the increase in Mono Lake's nesting gull population is part of a phenomenon
occurring throughout the species range.

Status at Point of Reference. Asdescribed in Appendix C, the tota of 44,000 breeding gulls
at Mono Lakein 1989 was Smilar to estimated tota sfor the previous 6 years, which varied between about
44,000 and 49,000 adult birds. Two of the ensuing 3 years provided the highest counts ever recorded,
whenabout 61,500 and 65,000 were observed in 1990 and 1992, respectively. Smilarly, gull reproductive
success was the highest ever recorded in these 2 years.

The present status of gull nesting at Mono Lake is a complex interplay between severd factors.
Winkler (1987) described six factorsthat could potentialy have mgor effects on the breeding productivity
of gullsa Mono Lake, including predation, westher, parasites, food supply, nesting density, and habitat
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qudity. The rdationship of these factors to gull breeding productivity a Mono Lake in recent years is
discussed in detall in Appendix C.

Despite more than adecade of research, the exact causes of year-to-year variaionsin gull nesting
success a Mono Lake are not well understood (Shuford, Winkler, and Jehl pers. comms). Therdatively
clear higtorica events occurred in afew years at low lake levels when coyotes crossed the newly created
land bridge and caused abandonment of the colonies on Negit Idand in 1979, on Twain and Javaldetsin
1982, and on Pancake Idet in 1990. Nest disruption by coyotes also was observed on Javaldetin 1992.
The interacting effects of predation, heat stress, food shortages, and parasites may have a so reduced gulll
reproductive successin other years, such as 1981 and 1984 (Appendix C).

At the point-of-reference lake level (6,376.3 feet), the expanse and depth of water covering the
land bridge to Negit Idand may not be sufficient to prevent crossings by coyotes. Thus, the point-of-
reference lake level may be considered athreshold a which, and certainly below which, coyote predation
renders most of Negit Idand unsuitable for successful gull reproduction.

The maintenance of Negit asan idand does not gppear to be crucid to the successful nesting of the
Mono Lake gull population, which has adapted to this condition by shifting coloniesto theidets near both
Negit and Paohaldands. Negit Idand, however, may have long-term benefits to nesting gulls because it
offers the largest acreage of potentia nesting habitat if the colony expands in the future (Shuford and
Winkler pers. comms.) Paohaldand has not supported successful nesting by gulls since the late 1920s or
early 1930s, possibly due to resident coyote populations. Future nesting on Paoha Idand appears to be
unlikely unlessthe coyotes are removed. However, even when the idand was free of land predators, it
never supported more than about 2,000 nesting gulls (Appendix C).

In years when the lake level has been high enough to prevent predator intrusions through shalow
waters or over land bridgesto Twain and Javaldets, these idets have provided about one-third of thetotal
oull nesting habitat and one-half of the lakewide gull nesting population (Dierksand Shuford 1992). Land-
bridging of these idets during the 1982 nesting season, however, caused mgor disruption of gull nesting.

If Twain and Java Idets were again land-bridged (at approximatey 6,373 feet) prior to
esablishment of nesting colonies, it is possible that as many as 32,000 adults nesting there might shift to
other Negit and Paoha Idets because their nesting habitat would be reduced and the dready densdy
populated idetsmay not belarge enough to accommodate thousands of new gulls. Alternatively, theoveral
populationat thelakecould beginto diminish. Assessment of these possibilitieswould requirean evauation
of gpparent suitable idet nesting habitat a appropriate 1akeleves, which should account for wave eroson
effects on the softer substrates of the Paoha ldets. If Negit Idand and Twain and Java Idets were land-
bridged for long periods, it is possible that Mono Lake's Cdifornia gull population would be reduced by
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30 to 50% (Jehl 1991; Court Testimony, Vol. XII, pp. 128-131; Shuford 1991a; Court Testimony, Val.
XIV, p. 20).

Importance of Mono Lake. If Mono Lake or certain key nesting areas became unsuitable for
gull nesting because of loss of food supplies, safe nesting areas, or any other cause, displaced birds may
be unable to relocate; none of the freshwater lakes nearby (i.e., within severa hundred miles) appear to
have suitable nesting idands or sufficiently abundant invertebrate food to support tens of thousands of new
gulls (Dennis M. Power and Associates 1980).

Jehl (pers. comm.) noted that, aside from Great Salt Lake, Lahontan Reservoir and Pyramid Lake
(and Honey Lake Wildlife Areaand Stillwater Nationd Wildlife Refuge during wet years) haveidandsand
could potentidly support many nesting gulls. However, Mono Lakeisthe only site for many hundreds of
milesthat congstently provides superior habitat for tens of thousands of nesting gullsin theform of isolated
idands and an abundant invertebrate food supply. The lossor degradation of gull nesting habitat at Mono
Lake could cause along-term decline of this species breeding population in Cdifornia

Caspian Tern

Caspian terns breed at scattered locations throughout North America, including the Pecific and
Atlantic coasts and interior regions as far north as northcentra Canada (American Ornithologists Union
1983). This species aso breeds in northern Europe, southern Asia, eastern China, the Persian Gullf,
Austraia, New Zedand, and dong both coasts of Africa (American Ornithologists Union 1983). Since
the beginning of this century, the western North American population has shifted from nesting at numerous
freshwater marshesin theinterior to nesting primarily in large colonies on human-created habitats dong the
coadt; their populations have increased along the Pacific Coast since 1960 (Gill and Mewaldt 1983). In
the interior of Cdifornia, this species breeds at isolated |akes of the northeastern plateau (Winkler 1982).
Caspian terns are fairly common on bays, beaches near river mouths, and sdt ponds from April to early
October and uncommon or rare the rest of the year (Grinndl and Miller 1944, Cogswell 1977).

Status during the Diversion Period. Caspian terns probably began nesting at Mono Lake in
the mid-1960s when faling lake levels exposed suitable nesting habitat at the Negit 1dets, this species
prefers flat, sandy substrates with good vighility for its nesting substrate (Jehl 1986a). Jurek (1972)
observed Caspian ternsin his surveysof Mono Lake but provided no detailsof their nesting status. About
38 adult Caspian terns fledged 6-12 young within the Cdiforniagull colony on Twain and Pancake Idets
in 1976 (Winkler et d. 1977). Theterns must have traveled at least 15 milesto Grant Lake reservoir to
forage for fish; Mono Lake's lack of fish probably reduces its attractiveness for nesting by other species
of fish-eating birds, such ascommonloons, white pdlicans, western grebes, and doubl e-crested cormorants
(Winkler etal. 1977). Avoidance of Mono Lake asabreeding areaby piscivorousbirdscannot beentirely
attributed to alack of fish, however, because large breeding colonies of pelicans and cormorants occupy
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idandsin the Great Salt Lake, where they must commute at least 30 milesto find sources of fish (Winkler
et a. 1977, Jehl pers. comm.).

A smdl Caspian tern colony perssted on Twain Idet until 1981 (Jehl 1986a). In 1982, when
coyote predation of nesting gullson Twain Idet occurred, the Caspian ternsmoved to the Paohaldetsand
nested within the Cdiforniagull colony on the western end of Gull I1det A; an estimated 14 pairs of adults
fledged about three or four young that year (Jehl 1983). In 1983, asmilar 9zed colony wasin the same
location as the previous year, but the colony fledged only two young. The mgor cause of nesting failure
was predation of eggs and chicks by gulls (Jehl 1983).

In 1984, erosion of the Paoha Idets resulting from rising lake leves caused the nesting colony of
Caspianternsto relocateto Browne | det, the closest remaining Paohaidet (Jehl 1984b). The Caspiantern
population declined in 1985 when only two pairs nested unsuccessfully, and no young were produced in
1986 (Jehl 1986a). Three Caspian terns nested on the idetsin 1987, but no fledglings survived (Jehl and
Stewart 1988). 1n 1988, an estimated five pairs fledged two young (Jehl 1989).

Status at Point of Refer ence. The Caspiantern colony condsted of seven nestson Browne Idet
in1991; only onetern fledged that year (Jehl 1991). 1n 1992, however, 20 adultshad 10 nestsand fledged
two or three young (Jehl pers. comm.). Thus, the numbers of nesting Caspian terns a& Mono Lake are
highly variableand are probably sustained by immigration rather thanlocal reproduction (Jehl pers. comm.).

Although gull predation appearsto be detrimenta to the smal population of nesting Caspian terns
at Mono Lake, this speciesfrequently nests successfully onidandswith gull colonies. Inmost years, aside
from extreme droughts, Caspian terns nest on idands with both Caiforniaand ring-billed gulls a Hartson
Resarvoir, within the Dakin Unit of the Honey Lake Wildlife Management Area (Shuford pers. comm.).
Caspian terns also nest at Bridgeport reservoir (Gaines 1988) and possibly at Lake Crowley reservaoir,
suggesting that some pairs may have relocated from Mono Lake (Shuford pers. comm.).

Importance of Mono Lake. Neging Caspian terns are of interest to ornithologists and
recreationists at Mono Lake and they add avian diversity to the idand gull colonies. Ther high nesting
denstieselsawherein Cdiforniaand the world, however, indicate that Mono Lake is probably amargina
breeding area for this species. If the Caspian tern colony at Mono Lake increases from its current low
dengities, however, it could become an important component in their expanding population in the western
Greet Basin.
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Birdson Mono Lake's Open Waters

General

Mono L akerepresentsamagjor stopover point for migratory water birdsin the Great Basin (Wiens
1988) because of the lake's large Sze and strategic location and becauseit promotes abundant food in the
form of brine shrimp and akali flies (Winkler et d. 1977). Winkler et d. (1977) Sated that increasing
concentrations of dissolved ionsin thelakeswater asaresult of stream diversonsmay put migratory birds
under osmotic stress and prevent them for utilizing their primary food sources. However, Jehl (1987a)
reported that gulls, grebes, phaaropes, and other water birds avoid osmotic stress by not ingesting
sdtwater while foraging and by consuming prey with dilute body fluids. These findings suggest that the
abundance and availability of prey, rather than sdinity, are the criticd factors influencing the use of Mono
Lake by most of these species over the range of lake levels observed to date (Jehl 1987a) (see Chapter
3E, "Mono Lake Aquatic Productivity™).

Eared grebes are by far the most abundant migratory water birds at Mono Lake, followed by the
two phalarope species (Winkler et d. 1977, Dennis Power and Associates 1980, Jehl 1988a, Wiens
1988).

Eared Grebe

Eared grebes are widespread in North America, Eurasa, and Africa (American Ornithologists
Union1983). In Cdifornia, they are abundant migrants and breed locally in marshy habitats of the Centra
Vadley, northeastern plateau, and the Greet Basin including Lake Crowley reservoir but not Mono Lake
(Tillemans pers. comm.). Most eared grebes migrating through the state winter at the Salton Seaand in
the Gulf of Cdifornia(Small 1974, Cogswdl 1977).

Status during the Diversion Period. Many thousands of migrant eared grebes visted Mono
Lakein the early 1950s and their numbers are thought to have increased noticeably during the early and
mid-1960s (Banta, DeChambeau, and M cPherson pers. comms.); nesting at Mono Lake has never been
recorded (Winkler et d. 1977). During aerid surveysin late August 1973, Jurek (1973) estimated their
population density at about 7,100 adults per square mile, or approximately 437,500 birds on the entire
lake. Quadlitative observations during the mid-1970s suggested that many thousands of eared grebes
frequented Mono Lake during fal migration (Smal 1974, Cogswell 1977).

Winkler et a. (1977) made the first quantitative surveys of the lake's eared grebe population and
estimated their numbers a approximately 707,000 in mid-September 1976. Intensive sudies during the
next decadeindicated that migrant eared grebesa Mono Lake average about 750,000 individua sannually
(Winkler and Cooper 1986, Jehl 19884). This tota represents the largest fall staging area in North
American population (Jehl pers. comm.). Other Great Basin lakes such asthe Great Salt Lake and Lake
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Abert also support many thousands of migrant eared grebes, but their combined total in 1985 and 1986
was only about one-third of Mono Lake's population (Jehl et a. 1987).

Nonbreeding eared grebes begin to arrive at Mono Lake in mid-June, and the summer flock may
contain 25,000 or more birds, mainly subadults or first year nonbreeders (Jehl 1988a). Postbreeding
migrant adultstypically arrive before the juveniles, and large numbers are present by mid-August (Winkler
and Cooper 1986, Jehl 1988a). Juveniles and adults continue to accumulate at Mono Lake at rates of up
to 10,000 individuas per day through the early fadl, and their numbers pesk in September and October
(Winkler and Cooper 1986; Jehl 1987a, 19884).

The lack of quantitative counts before the 1970s precludes any direct comparison of recent eared
grebe numbers with higtorical population estimates.  Although recent annua counts vary between about
600,000 and 900,000, peak numbersof eared grebe averaged about 750,000 through the mid-1980s (Jehl
1988a, 1988h).

Status at Point of Reference. Eared grebe populations at Mono Lake at the point of reference
(1989) and during 1990 and 1991 were smilar to those counted throughout the late 1980s. Infdl 1992,
peak populations were conservatively estimated at 966,800. (Jehl pers. comm.)

Ecological Requirementsat Mono L ake. Postbreeding eared grebesuse Mono Lake
as aplace to molt their plumage and to restore food reserves during migration (Winkler et al. 1977; Jehl
19883, 1988h). Shortly after arriving at the lake, the adults begin to gain weight and molt their flight
feathers (Storer and Jehl 1985). They continue to molt flight feethers and body plumage and areflightless
for more than 1 month; during this period, their breast muscles may atrophy to about 50% of their arrival
gze (Gaunt et a. 1990). Eared grebes accumulate vast quantities of fat from the abundant invertebrate
food and more than double their body weights while at Mono Lake (Storer and Jehl 1985; Jehl 19873,
1988a).

During summer and early fall, eared grebes gpparently prefer to forage on dkadli flies and tend to
congregate at nearshore areas dominated by hard substrate habitats (Winkler et d. 1977, Jehl 1988a).
Later in fdl, eared grebes forage in open waters far from shore probably because the food supply dong
the shordine will not sustain them (Jehl 1988b). Brine shrimp populations increase through late summer
and fdl and at that time represent more than 90% of the eared grebe's diet; the remainder of its diet is
composed of dkdi fliesand smal numbers of terrestria arthropods (Winkler and Cooper 1986). At the
peak of fal migration, eared grebes at Mono Lake may consume more than 60 tons of brine shrimp dally
(Jehl 1988a).

While at thelake, eared grebes require no free water and avoid st intake by consuming prey with
dilute body fluids and by minimizing their intake of sdtwater while feeding (Mahoney and Jehl 1985). The
eared grebe's daily and seasond digtribution at the lake varies with food availahility, and shoded pumice
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blocks and tufa towers are a favored feeding location because they provide an abundance of dkai fly
larvae and pupae (Jehl 1987a, 19884).

Eared grebes remain & Mono Lake continuoudy until late fal or early winter when brine shrimp
populations collapse (Storer and Jehl 1985, Jehl 1988a); departure of grebes from the lake is probably
precipitated by alack of food (Winkler et al. 1977, Cooper et al. 1984, Winkler and Cooper 1986, Jehl
19884). Before migrating, they regain flying condition by metabolizing fat reserves and rebuilding therr
breast muscles (Storer and Jehl 1985, Jehl 19884).

Based on thefindings of Cooper et d. (1984), the NAS (1987) concluded that densities of at least
20,000-25,000 brine shrimp per square meter are required for eared grebes to acquire sufficient food to
gan weight. Jehl (1988b, pers. comm.) found that staging grebes in fal can maintain their weight at
lakewide dengities of about 3,000 shrimp per square meter. More precise caculations are complicated
by the effects of patchinessin shrimp populations. Inany case, dkdli fly and brine shrimp populationswere
auffident to meet grebe requirementsat the historical low stand in 1982, the point-of -reference, and through
1992 (Jehl pers. comm.).

Factors Affecting Survival at Mono L ake. Numerousbeached bird censusesreved ed
mortdities of no more than 0.5% of the migrant eared grebe popul ation; beached juveniles were observed
most frequently, especidly inlatefal just before migration (Jehl 1981a, 1982a, 19884, 1988b). In spring
1982, an estimated 1,000 eared grebes were found dead at Mono Lake; the cause of death was not
determined (Jehl 1982a, 1988c).

Sightly lower numbers of fal migrant eared grebes were recorded a Mono Lake in 1988 than
werein previousyears (Jehl and Y ochem 1989). Morethan 1,000 dead eared grebes were found around
the lakeshore in summer 1991; externd examination of their carcasses did not reved the cause of this
mortaity (Jehl, Rubega, and Strauss pers. comms.,).

Mortdity in other parts of the eared grebes range (e.g., the unexplained die off of an estimated
150,000 hirds at the Salton Seain spring 1992) could affect the numbers of birds detected at Mono Lake
in the next staging period. Knowledge of these mgor events is necessary for correctly interpreting
population trends at Mono Lake (Jehl pers. comm.).

Importance of Mono Lake. Mono Lakeisthelargest known fall staging areafor eared grebes
in North Americaand isimportant as alarge, saline lake with abundant and predictable food resources.
With the exception of Great Sdt Lake, no other sites in the Great Basin gppear able to accommodate
hundreds of thousands of grebes through their molting and staging period (Jehl pers. comm., Winkler
1982). The nearest dternative Sites that currently support thousands of migrating grebes include Abert
Lake, Oregon (more than 300 miles north) and sdt ponds at the south end of San Francisco Bay (more
than 100 miles west) (Jehl 1988c).

The Sdton Sea (more than 300 miles south) is a magor wintering and spring Saging area for this
species and hundreds of thousands of grebes, representing most of the North American population, occur
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there from January through March (Jehl pers. comm.). Thisareahasarich invertebrate fauna, and grebes
appear to thrive therein mogt years (Jehl pers. comm.). However, the Sadlton Seaannudly receiveslarge
volumes of agricultural and urban wastewater that undoubtedly expose migratory and nesting water birds
to far higher levels of contamination (e.g., organochloride and organophosphate resdues and inorganic
elements) than they experience a Mono Lake (Audet and Skorupa pers. comms.).

No lakes within hundreds of miles of Mono Lake offer smilar vaues to eared grebes in terms of
sze, stability, or abundance of invertebrate prey. For thisreason, Mono Lakemust be considered acritica
gtaging areafor hundreds of thousands of migratory eared grebesin western North America

Red-Necked Phalarope

The breeding range of the red-necked phaarope includes arctic regions worldwide; in North
America, their range extends from the high arctic to southeastern Alaska (American Ornithologists Union
1983). This species migrates annudly to wintering grounds on the open sess off the coast of Peru. In
Cdifornia, red-necked phaaropes are common to abundant in spring migration and very abundant in fal
migration. This speciesis especidly numerous aong coastd areasand, infall, a sdine, interior lakes such
asMono Lake (Smdll 1974, Cogswell 1977).

Status during the Diversion Period. A lack of census counts before the mid-1970s precludes
any direct comparison of recent red-necked phalarope numbers with the prediversion populations.

Studies of this species during 1981 to 1984 suggested that smal numbers of red-necked
phaaropesvist Mono Lakein spring, and fal migrantsbegin to return by mid-July (Jehl 1986b). Because
they breed a higher latitudes than Wilson's phaaropes, migrating red-necked phalaropes arrive later at
Mono Lake. Femalered-necked phalaropesusudly arrivefirst, and argpid populationincressein late July
resultsfrom the arriva of postbreeding maes. Juvenilesbeginto arrivein late July and their numbers peak
inearly September. Tota red-necked phal arope numbers pesk at Mono Lake in mid-August when adults
are dill present and juveniles are ill arriving; numbers remain high until mid-September (Jehl 1986b).

Jurek (1973) conducted thefirst aeriad censuses of water birdsat Mono Lakein late August 1973
and estimated that 8,680 phalaropes (both species) were present at Mono Lake. Of those, most were
sghted near land on the west half of thelake from Hot Springs (DeChambeau ponds) to an areanortheast
of Panum Crater. Tufa tower habitat east of Black Point and submerged pumice blocks near the Negit
Idets were the primary concentration areas where 62% of al phalaropes were counted. Shallowly
submerged tufa, pumice, and other hard subgtrates, especialy those within 1 meter of the lake surface,
provide optima habitat for akai fly larvae and pupae (Herbst 1992), the primary prey of phalaropes at
Mono Lake (Rubega 1992).
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Thefirst systematic phal arope censuseswere made by Winkler et d. (1977), who counted 21,600
red-necked phalaropes at Mono Lake on August 30, 1976, and suggested that their numbers peak in this
period. They found the highest phaarope concentrations in open waters of the lake near shalowly
submerged tufa and in shalow water near the creek deltas.

It has been estimated that individua red-necked phaaropes may not stay at thelake for morethan
1 or 2 weeks (Winkler et d. 1977, Jehl 1986b). Rubega (1992), however, suspects that the birds may
remain at the lake longer than was previoudy supposed, and that the absence of weight gain may result
from alessthan optimal diet rather than a short stay at the lake. Due to uncertainties about the duration
of their Say at the lake, total population estimates are difficult to make (Rubega 1992). Within the limits
of sampling error, however, total population estimates ranged between 52,000 and 65,000 from 1981 to
1984, which represents roughly 2-3% of the Western Hemisphere's population (Jehl 1987a). However,
only about 30,000 red-necked phalaropes were observed in 1983, an El Nino year characterized by
reduced food supplies on the birds winter range (Jehl 1986b, 1987a).

The spatid distribution of phalaropes at Mono L ake observed by Jurek (1973) continued through
the diversion period at least until thelake surface eevation dropped below 6,376 feet in 1977. Abovethis
elevation, phalaropes foraged in large numbers near tufa groves and submerged pumice blocks dong the
western and northern shoreline of the lake (Jurek 1973, Ford pers. comm.). Thousands of red-necked
phaaropes were aso observed in the western embayment of the lake during 1983 to 1987, when the lake
surface temporarily rose as high as 6,381 feet (Obst pers. comm.).

For the period 1978-1980 when the lake surface elevation first dropped below 6,376 feet, no
information about phalarope digtribution is gpparently available.

During the period of temporary lowstand of the lake near 6,372 feet elevation in 1981 and 1982,
asubstantia number of birds remained in the western embayment, but alarge number were aso counted
in the eastern haf of the lake in al but one census (Jehl 1986b). A comparison of observed bird
digributions in 1981 and 1982 (Jehl 1986b) reveded that they were often found along the northern
shoreline, but birds were found in many parts of the lake in both years. However, Jehl (pers. comm.)
indicated that his observations in these years and severa years theresfter showed that distributions were
samilar throughout the period of lowstand and thetemporary highstand. Heassociated the distributionswith
patterns of shalowly submerged tufa, dthough the accessihility of tufa and other hard substrates to dkali
fly pupae changes with the lake devation. The rdaionship of hard subdrate availability to lake leve is
evauated in the "Impacts' section of this report.

Other important concentrationsof fall-migrating red-necked phal aropesinclude242,000individua s
at the Great Salt Lake (Paul 1983), tens of thousands at L ake Abert, Oregon (Jehl 1986b); an apparently
undetermined number of migrants also visit the Sdton Sea (Garrett and Dunn 1981).

Status at Point of Reference. Because of uncertainty about the turnover rates of red-necked
phaaropes at Mono Lake, total annua population estimates are difficult to make. For this reason, daily
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census datafor pesk periodsin different years probably provide the best assessment of population changes
(Rubega 1992).

Teams of observers conducted intensive, full-lake counts of phalaropes (both species) and eared
grebes smultaneoudy from aboat and from land between August 7 and September 16, 1990 and between
July 10 and August 11, 1991. The peak red-necked phalarope count in 1990 was 17,536 on September
16; in 1991 the peak count was 18,000 on August 11. (Rubega 1992.) (Jehl (pers. comm.) reported
45,000 red-necked phalaropes at the lake on September 2, 1992, and as late as September 26, 12,000
individuas remained. Thesehigh countsare unprecedented and difficult tointerpret in light of censusresults
from any previous years (Jehl pers. comm.).

Jehl's (1986b) data for the years 1981 to 1984 are the most complete and detailed information
avalable for comparison with these recent data. His maximum counts from these years were 10,078
(August 10, 1981), 10,910 (September 2-3, 1982), 8,000 (August 10, 1983), and 12,000 (August 13,
1984). Because Jehl (1986b) and Rubega (1992) used somewhat different census techniques, some
variability in their daily census results would be expected.

In recent years as the lake surface elevation has again declined below 6,376 feet, the distribution
of red-necked phal aropesand Wil son'spha aropes appearsto have changed substantialy from distributions
observed during the mid- and late-1980s. Rubega (1992) and Jehl (pers. comm.) consistently find that
amost the entire migrant populations of both species currently forage and spend most of thair time in the
northeastern sector of the lake.

A large area of shdlowly submerged pumice blocksin the northeast sector of the lake provides
favorable habitat for dkdi fly reproduction. Recent, intensive surveys of the digtribution of akdi fly larvae
and pupae at Mono L ake suggest that they typicaly occur in aggregated patches that often correspond to
foam lines and other zones of water circulation convergence in the lake (Herbst 1992). These surveys
revealed that the highest akali fly densties (larvae, pupae, and emerging adults) were a foam linesin the
northeastern sector of the lake. Foam lines at the lake are ephemera, and when present they attract
hundreds of foraging phalaropes. The largest numbers of phalaropes, however, forage most consistently
intheimmediate vicinity of shalowly submerged tufaformations and pumice blocks, aswdl asinlongshore
pools (formed by the longshore drift of sand) dong the northeastern shoreline (Rubega 1992).

Although the lake currents and submerged hard substrates in the northeastern sector of the lake
may provide sufficient prey to sustain current red-necked phaarope populations a Mono Lake, ther
restricted distribution suggests that they do not currently find the western embayment of the lake to be a
suitable foraging habitat.

Ecological Requirements at Mono Lake. Unlike Wilson's phalaropes and eared
grebes, red-necked phalaropes do not accumulate greet fat stores at this point in their migration, and it
follows that they do not use Mono Lake as a staging area prior to undertaking along, nonstop migration
to their wintering grounds (Jehl 1986b). While at the lake, they may vist fresh water to bathe and drink,
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especialy at DeChambeau ponds, springs, and creek ddtas (Winkler et d. 1977, Rubega pers. comm.).
Thus, while the physiologica requirements of this species & Mono Lake have not been determined,
laboratory and field studies strongly suggest that fresh water is important to migratory red-necked

phalaropes (Rubega pers. comm.).

Factors Affecting Survival at Mono L ake. NAS(1987) noted that existing datawere
inadequateto characterizethe effects on red-necked pha aropesat Mono Lake of changesin prey dendties
that result from changing lake salinities, but suggested that red-necked phalaropes would eat brine shrimp
if dkdi fly populations were Sgnificantly reduced & Mono Lake.

Recent |aboratory studiesby Rubega(1992), however, reved ed that red-necked phalaropesreect
brine shrimp as afood source unlessthe birds are near their sarvation weight. Moreover, phalaropesthat
were on adiet of only brine shrimp lost weight even though they consumed three times their body weight
inbrine shrimp over a12-hour period, while birdsthat were maintained on dietsof dkai fly adultsor larvae
ganed weght. Although the laboratory environment differs greetly from the Mono Lake environment (the
captive birds were given unlimited food and expended less energy than free-living birds), the experiments
indicated that red-necked phalaropesthat are unableto meet their minima metabolic requirementson alkdi
flieswould most likely abandon Mono Lake asamigratory stopover point before switching to adiet dmost
entirely of brine shrimp (Rubega 1992).

Lake levels that maximize akai fly production are of most benefit to red-necked phalaropes.
Laboratory experiments demonstrated that this species is strongly affected by changesin prey dengties,
a current average dkdi fly dengties, birds feeding in the wild make gpproximately 1.5 attempts to catch
asingleprey itemashirdsin thelaboratory (Rubega1992). Moreover, femaesdo not reach an upper limit
of ther feeding rate a prey dendties many times higher than the current |akewide average (Rubega 1992).
Even the maximum local prey densities observed by Herbst (1992) in the northeastern sector of the lake
(e.g., 50-100 individuds per cubic meter) are 5-10 times lower than the optima foraging density of red-
necked phaaropes under |aboratory conditions (Rubega 1992).

Ongoing andyses of data from field observationa studies (Rubega 1992) appear to corroborate
the results of the laboratory studies. Mean feeding efficiencies on dkdi fly larvae in the laboratory are
sgnificantly higher than thosein thefield, indicating that | aboratory-based feeding studies underestimate the
negative effects of decreasing prey densitiesin afied Stuation (Rubega 1992).

Rubega (1992) adso observed that red-necked phalaropes, while foraging at Mono Lake,
frequently digplay territorid behavior near fully or partialy submerged tufa blocks where dkali fly larvae
and pupeae are locdly abundant. Because defensive behaviors are energeticdly expensive, they are
sometimes viewed as a Sgn of a limited or unevenly distributed food resource. Despite what has been
described asasuperabundanceof prey at Mono Lake(NAS1987), these observationsindicatethat under
current conditions, prey densties do not permit red-necked phal aropesto forage at optimal rates (Rubega
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1992). For thisreason, it cannot be assumed that current alkali fly dendtiesat Mono Lake are nonlimiting
to red-necked phalaropes.

Importance of Mono Lake. Thousands of red-necked phalaropes migrate across the Great
Basn in fdl, and Mono Lake is a traditiond migratory stopover point that provides abundant food
important to the successful completion of their long-distance migratory flights (Winkler et . 1977, 1982;
Rubega 1992).

While at Mono Lake, red-necked phd aropes deposit sufficient fat to power flights of 1,000 miles
or more (Winkler et a. 1977); after arriving at the ocean, they probably make aseriesof short flightsrather
than one long flight to their wintering grounds (Jehl 1986b). Red-necked phaaropes migrate extensively
over the open seaand inland areas of both continents of the Northern Hemisphere (Hayman et a. 1986).
Thus, while Mono Lake may be critica to regiona populations, it is not essentid to the overal surviva of
this species (Wiens 1988).

Fat reserves acquired at Mono Lake are especidly important to regiona red-necked phalarope
populations becauise no comparable lakes (in terms of Sze or aquatic productivity) exist in its vicinity
(Winkler 1982). Mono Lake and Great Sdt Lake provide the only dependable food suppliesand staging
areas for red-necked phalaropes migrating through the Great Basin (Winkler 1982). The nearest
dternative Stes that might accommodate significant numbers of migrating phaaropes are Abert Lake in
Oregon, Stillwater Nationa Wildlife Refugein Nevada, sdt ponds at the south end of San Francisco Bay,
and the Sdlton Sea. As discussed under "Eared Grebes', large volumes of agricultural and urban waste-
water may expose waterbird populations at the Sdton Seato devated levels of contamination (Skorupa
pers. comm.).

Wilson's Phalar ope

The breeding range of the Wilson's phaarope is restricted to North America and extends from
British Columbia across the Canadian prairies to Manitoba and south to Cdifornia (American
Ornithologists Union 1983). In Cdifornia, this species rardly nests in the Central Valley but is an
uncommon breeder in Great Basn marshlands, including Mono Basin (Small 1974, Cogswell 1977, Jehl
pers. comm.). Wilson's phdaropes migrate annudly to wintering grounds a high latitude sdine lakes in
southern Balivia, northern Chile, and Argentina (Jehl 19883). During migration, they are especidly
common &t interior saline wetlands such as Mono Lake.

Status during the Diversion Period. A lack of counts before the mid-1970s precludes any
direct comparison of recent Wilson's phaarope numberswith historica population estimates (Jehl 1988a).

During aerial censuses of Mono Lake in August 1973, Jurek (1973) estimated that 8,680
phaaropes (both species) were present, most of which were near land adong the western lakeshore (see
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"Red-Necked Phaarope’ above). Winkler et d. (1977) estimated the Wilson's phalarope population at
Mono Lake to be about 93,000 on July 26, 1976 and suggested that their numbers peak in this period.

Adult females begin to arrive a Mono Lake in mid-June and are followed by smdler numbers of
adult maesinearly July. Smal numbersof juveniles (2% of thetota population) arriveinlate July and early
August when peak numbersare present at the lake (Jehl 1988a). M ost adults have migrated south by mid-
Augug, and the juveniles have departed by early September (Jehl 1988a).

The totd number of Wilson's phaaropes at Mono Lake varies annually, and correct estimates of
their population thererequiresinformation onturnover rates. Jehl (1988a) considered evidencefromarriva
and departure weights, molt condition, and digtributiona data from other locdlities to estimate the Mono
Lake flock at 77,950 in 1981 and 65,780 in 1982. Within the limits of censusing accuracy, Jehl (pers.
comm.) detected no differencesin Wilson's phalarope popul ation size between 1980 and 1986, when the
flock was estimated a 50,000-60,000 individuas. After 1986, however, the number of individuasof this
species began to decline.

Surveys conducted in the western United States and Canada indicate that the Great Sdlt Lake
supported the highest concentration of Wilson's phaaropeswith an estimated 404,000 present in late July
1982 (Paul 1983). About 387,000 Wilson's phalaropes were present at the Great Sdt Lake during late
July 1986 (Paul and McKay 1989). Other important fall concentration areas for this speciesinclude st
lakes in Canada, Montana, Nevada, and South San Francisco Bay (Jehl 1988a, 1988c).

Status at Point of Refer ence. Rubega (1992) recently made systematic censuses of phaaropes
at Mono L ake (see "Red-Necked Phalarope” section). Her data suggest apossible decline of this species
from Jehl's (1988a) counts from 1980 to 1986. Rubega's (1992) peak counts included 9,037 on August
10, 1990, and 35,225 on July 18, 1991. During his study, Jehl (1988a) made a maximum peek estimate
of 70,000 +/- 10,000, which is approximately twice Rubegas (1992) highest count. Jehl (pers. comm.)
noted that Wilson's phaarope numbersin 1992 were very low, and the peak count was 3,400 individuas
on August 10. He dso reported low counts for this species at the Great SAt Lake, suggesting apossible
response to the long-term drought on their prairie breeding grounds.

Jehl (pers. comm.) indicated that the mgjor foraging and roosting areas of Wilson'sphadaropeshave
tended to be on the eastern side of Mono Lake through the 1980s, regardless of |akelevel. He aso noted
that someyearsthey arefound in thewestern embayment and substantia variations between years obscure
any generd trends about phaarope digtribution at the lake.

Others, however, observed large phalarope concentrations (e.g., thousands of individuds) in the
western embayment of the lake in the mid-1980s when |ake elevations were higher (Bantaand Obst pers.
comms.). Further, Rubega (pers. comm.) reported that both Wilson's and red-necked phalaropes have
been consgently in the northeastern sector of the lake since 1989; the lake's eevation fell to about 6,376
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feet in that year and exposed large acreages of tufa and pumice blocks (Stine 1992) that were formerly
used as hard subgtrates for the attachment of alkai fly pupae (Herbst et a. 1984). Thus, evidence from
the early 1990s suggeststhat important foraging areas dong the western shoreline are currently unavailable
to this species.

Ecological Requirements at Mono Lake. Winkler et d. (1977) observed territoria
mde Wilson's phaaropes a Mono County Park and at Sneaker Flat along the western shoreline during
May and June 1976, but they did not confirm that this species nested at Mono Lake. They considered
Wilson's phaaropes probable breeders because of the presence of large areas of wet meadow and low
marsh nesting habitat and estimated that the species total nesting population did not exceed 30 pairs. In
1984, Shuford (pers. comm.) observed aWilson's pha arope nest at Mono Lake County Park, confirming
neging a the lake. Similarly, Jehl (pers. comm.) has confirmed that this species is nesting & Simon's
Spring, and he fedsthat 30 pairsis probably the maximum reasonable estimate.

Migrant Wilson's phalaropes may not requirefresh water for drinking; the dilute body fluids of their
prey probably supply most of their water needs (Mahoney and Jehl 1985). Whileat Mono Lake, however,
thousands of Wilson's phal aropes have been observed making early morning, evening, and nocturnd visits
to County Park, South Tufa Grove, Simon's Spring, Rush Creek, DeChambeau ponds, Gull Bath (at the
mouthof Wilson Creek), and other freshwater wetlandsto bathe and possibly to drink (Jehl 1987a, 1988a;
Rubega, Strauss, and Shuford pers. comms.).

Adult Wilson's phalaropes remain a Mono Lake continuoudly for 30-40 days to molt and
accumulate their fat reserves (Jehl 1988a, 1988b). During this period, they moalt their body plumage and
maost wing and tail feathers, and often double their body weight (Jehl 1988a, 1988b). The rate of molting
and fattening is extremely rapid compared to other birds and is made possible by the invertebrate food
avalable at Mono Lake (Jehl 1988a). Juveniles do not attain the great weight characteristic of
premigratory adults, and they do not use Mono Lake as amigratory staging area (Jehl 1988a).

Adult females represent about 70% of the lake's population, and they tend to congregate in open
water where they forage for brine shrimp and smaler amounts of akali fly pupae (Jehl 1988a, 1983Dh).
Maes forage closer to shore and consume a higher proportion of dkdli flies, flies dso predominate in the
juveniles diet (Jehl 19884). Herbst et d. (1984) found that al developmenta stages of akdi flies were
nutritionally superior to brine shrimp, both intotal caloric vaue and lipid content. During the find 2 weeks
of their stay at Mono Lake, however, both maes and females forage primarily on brine shrimp because
ther increased weight makesiit difficult to capture agile fly larvae (Jehl 1988D).

Factors Affecting Survival at Mono Lake. Therdationship of dkdi fly abundanceto
surviva of red-necked phalaropes was discussed in the "Red-Necked Phalarope” section above. Much
of this assessment dso may gpply to Wilson's phaaropes, especidly juveniles, which depend substantialy
on akdi fliesfor their diet at Mono Lake (Jehl 1987a, Rubega 1992).
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Importanceof MonoL ake. Mono Lakeisoneof theworld'smost important migratory stopover
points for Wilson's phalaropes (Winkler 1982, Jehl 19884), serving as a critica staging area before this
gpecies nongtop, 3,000-mile migratory flight to its wintering grounds (Winkler et d. 1977, Jehl 19883).

No samilar lakes (in terms of Sze or invertebrate productivity) exist in the vicinity of Mono Lake,
whichtherefore provides one of thefew dependablefood suppliesand staging areafor Wilson'sphalaropes
migrating through the western Great Basin (Jehl 1981b, 1988a; Winkler 1982). The nearest aternative
gtesin Cdiforniathat might accommodate significant numbersof migrating phaaropesarethe contaminated
Salton Sea and salt ponds at the south end of San Francisco Bay. Abert Lake, Oregon, is dso a
dependable migratory stopover point, and it occasiondly holds as many or more staging birds as Mono
Lake (Jehl pers. comm.). Other dternative Stesinclude Stillwater Nationd Wildlife Refuge (often dry) and
evaporation ponds in the Tulare Lake Basn where sdlenium levels in bird tissues are higher than those
recorded at Kesterson Nationa Wildlife Refuge (Skorupa pers. comm.).

Wildlife on Lands and Wetlands Surrounding Mono L ake

General

Subgtantid populations of migratory shorebirds continue to stop a Mono Lake. Snowy plovers,
federa candidates for threatened or endangered status, that were not observed at Mono Lake in
prediverson times breed theretoday. The large populations of migratory waterfowl in the prediverson
period, however, are no longer present.

By 1989, stream diversions and the resultant lowering of Mono Lake had exposed approximately
14,560 acres of formerly submerged lakebed (the"relicted” lands). Almost 6,000 acresof thisarea(Table
3F-2) are covered with an dkaline sdt crust (alkai flats) that supports no vegetation and provides
extremely low wildlife habitat value except for snowy plovers (Appendix D).

Wetlands proximate to the lake dso changed. The lower lake level and tributary stream incison
resulted in the drainage of ponds on the ddltas; |akeshore marshes, ponds, and the extensive lagoonsin the
northeasternshordine areadesiccated dueto adropinthewater table. Overdl, amost 260 acres of open-
water habitat around the lakeshore lost during the diversion period were replaced with large expanses of
sdine wetlands having little open water area (Table 3F-2).

Current lakeshore areasare dominated by akali flats (about 50% of the current shordline acreage),
dry and adkali meadows, and tall and short emergent marshes (Table 3F-2), which support relaively few
wildlife species (Appendix D).
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Wetland Habitats

Alkali and Dry Meadows. Alkai and dry meadowscurrently occupy almost 4,000 acresaround
the Mono Lake shoreline, representing a 95% increase since the prediversion period (Table 3F-2).
Wildlife species in these habitats are relatively few because vertica Structure, vegetative diversty, and
moisture are lacking. The large acreage of dkali and dry meadow habitats around Mono Lake provides
some cover and limited foraging opportunities, but no water. Species that use this habitat include horned
larks, violet-green swall ows, savannah sparrows, red-winged blackbirds, Brewer'sblackbirds, black-tailed
hares, Panamint kangaroo rats, deer mice, and coyotes (Appendix D).

Wet meadows (including brackish and freshwater conditions) currently occupy about 50 acres
around thelakesshoreline (Table 3F-2). Despitether typicdly high plant diversity, wet meadowsreceive
limited wildlife use dueto their limited extent and lack of open water. Species usng wet meadowsinclude
killdeer, Wilson's phalaropes, horned larks, violet-green swallows, cliff swallows, song sparrows, red-
winged blackbirds, western meadowl arks, Brewer'sblackbirds, montanevol es, and Great Basin spadefoot
toads (Appendix D).

Emergent M ar sh. Currently, dmaost 1,000 acresof short and tall emergent marshesexist around
Mono Lake, representing more than 90% increase in these habitats since the prediversion period (Table
3F-2). Mogt exigting emergent marsh habitats at the lake are very dense and typicaly lack open-water
areas that are dtractive to waterfowl and other common marsh inhabitants.  Short emergent marsh
vegetation supports killdeer, American avocets, Wilson's phalaropes, violet-green swalows, savannah
sparrows, red-winged blackbirds, yellow-headed blackbirds, and Brewer'sblackbirds (Appendix D). Tdl
emergent marsh vegetation provides important nesting habitat and hiding cover for Virginiaralls, yelow-
headed blackbirds, and other marsh-nesting birds requiring tal cattails and bulrushes. The rdative lack of
fresh or brackish open water near the lakeshore, however, limits the accessibility of this habitat to
waterfowl, herons, egrets, and other birds that typicaly frequent tal marsh vegetation in the Greet Basin.

Snowy Plover

This species breeding range extends across much of North America, Eurasia, and portions of
South American (American Ornithologists Union 1983). In North America, it breeds along the Gulf coast
and Pacific coagt from Washington south to Cdifornia; in Cdifornia, it nests commonly aong the coast
where there are suitable sandy beaches free from human disturbance. Recent statewide surveysreveded
that breeding adults, however, were more common at interior locations, suchasMono Lake, OwensL ake,
the Sdton Sea, and Alkdi Lakesin Surprise Vdley, rather than along the coast (Page and Stenzel 1981,
Page and Bruce 1989). Recent surveys of Western North America suggest about 7,800 breeding adults
at interior locations and about 1,900 adults along the coast (Page et a. 1991).
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Status during the Diversion Period. Winkler et d. (1977) first recorded nesting snowy plovers
at Mono Lake and estimated at least 10 nesting pairs and more than 100 totd birds during fal migration.
However, this species probably had nested at Mono Lake in previous years and remained undiscovered
because it nestsin barren and remote portions of the lakeshore (Winkler 1987).

In 1978, statewide censuses for this species revedled 384 individuads at Mono Lake (Page et d.
1979), representing 11% of Californias breeding population and the state's second largest concentration
of nesting birds (Page and Stenzdl 1981). Regiona surveysin thelate 1980sindicated that the Mono Lake
breeding population had declined by 42 individuals since the 1978 surveys (Page and Bruce 1989). This
apparent popul ation declinemay haveresulted from variable censuscoverageandintendity indifferent years
rather than an actud decline in Mono Lake's snowy plover population (Page and Bruce 1989, Page pers.
comm.).

Page et d. (1983) and Winkler (1987) andyzed the adult surviva rate and reproductive success
of snowy plovers a Mono Lake and determined that large-scale popul ation increases or decreases were
not evident during the mid-1980swhen thelake'slevelsfluctuated dramaticaly. Thissuggeststhat potentia
snowy plover nesting habitat may be superabundant at Mono L ake, becauseits population did not increase
sgnificantly during the late 1980s when the faling lakelevel exposed large acreages of potentid akali-flat
breeding habitat (Page pers. comm.). Conversdly, the nesting population did not decrease significantly
during 1983 and 1984 when the lake devation rose by 9 feet and inundated thousands of acres of dkai
flats.

The snowy plover population at the historic lakebed of OwensLakewasthe state'slargest in 1978
(Page and Stenzel 1981, Swarth 1983). However, this population declined by more than 60% during the
next decade for unknown reasons (Page and Bruce 1989, Page pers. comm.).

Status at Point of Reference. Mono Lake's snowy plover population has not been censused
sysemdicaly since 1988 (Page pers. comm.), o its status at the 1989 point of reference cannot be
assessed. Pageand Bruce (1989), however, found little changein thispopulaioninthelast decade despite
magor changesin the amount of potentid akali flat breeding habitat. For this reason, one can assume that
the population in 1989 was smilar to that reported the previous year by Page and Bruce (1989).

At the point of reference (6,376.3 feet), snowy plovers had amost 10,000 acres of potentia
nesting habitat on akali flats (about 6,000 acres) and pumice bermsand other barren habitats (Chapter 3C,
"Vegetation") around Mono Lakes shoreline. Assuming nesting densities of one pair per 6 hectares (about
14.8 acres, see discussion in the "Factors Affecting Survival at Mono Lake" section below), about 2,516
acres of breeding habitat would be required to support the current nesting population of 340 adults (about
170 pairs). Thus, approximately 6,500 acresor 72% of the potentially suitable habitat at Mono Lakewere
unoccupied by nesting snowy plovers at the point of reference.
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Ecological Requirementsat Mono Lake. Snowy ploversnest in adkai flats and sand
dune habitats around the eastern half of the lake and asmall population aso exists aong the northwestern
shoreline near the county park (Winkler 1987). In most years, snowy plovers nest on pumice berms far
from the current lakeshore early in the breeding season (i.e., mid-April to late May) and are moretypical
onthelow, dkdli flatsin the late season (i.e., early Juneto mid-July) (Page et d. 1983, Page pers. comm.).

Snowy plovers lay three eggs in pebble-lined scrapes; their nesting season at Mono L ake extends
frommid-April to mid-July (Page et d. 1983, Winkler 1987). Clutcheslocated near objectsaretypicaly
less successful than those laid in the open or beneath objects, those on sand-gravel substratestend to fall
more often than those on open akdli flats (Page et d. 1985). Theyoung leavethe nestsamost immediately
and begin foraging with their parents (Winkler 1987).

Snowy plovers probably forage over large, open areas of dkali flat and dune habitats, but adults
and juveniles concentrate most of their feeding in moist areas because such areastypicaly attract abundant
insect prey (Winkler 1987). Swarth (1983) examined densities of the snowy plover'sprey, mostly fliesand
beetles, in five mgor microhabitats around Mono Lake and determined that the region within 25 meters
of the lakeshore and freshwater seeps had the highest abundance of ground-dwelling arthropods. More
snowy ploverstended to forage a ong the shordine than a seeps, which can be morethan 1 milefrom their
nesting sites (Swarth 1983, Page pers. comm.). Their diet congss primarily of akali fly adultsand larvee
and two species of beetles (Swarth 1983).

Access to a water source (either fresh water or saltwater) may be a breeding requirement for
snowy plovers, but they may nest hundreds of meters away from water when unobstructed corridors are
available for the chicks to walk to the source (Page and Stenzel 1981). Thus, snowy plovers can breed
successfully in relatively flat shoreline areas & Mono Lake where the water line may retregt during the
nesting season (Page and Stenzel 1981).

Factors Affecting Survival at Mono Lake. During 1978 and 1981, Pageet d. (1983)
observed thefallure of 122 clutchesat Mono Lake. The causeof 71 failurescould not bedetermined. The
other clutches were lost because of predators (41), humans (one), wind (one), and desertion (eight). The
primary predators of snowy plover clutcheswere Californiagulls (28), coyotes or domestic dogs (seven),
and common ravens (Sx). Continuing field observations at Mono Lake suggest that gulls prey on snowy
plover nests incidentally while scavenging adong the shordline. Coyotes and dogs also are consdered
incidenta predators of snowy plover nests (Page pers. comm.). Ravens, however, are predators that
sysematicaly search the dkali flatsfor nests.

Page et d. (1983) conducted a series of experiments with artificia nests to determine the effects
of nest pacing as a defense againgt predation. Using artificia nests with quail eggs marked to resemble
snowy plover eggs, they demonstrated that predators could have an adverse effect on snowy plover
reproductive successif nests are placed closetogether. With high nest densities, gullsand other predators
can find nests more easily and reduce their searching time. Based on this work, Page et a. (1983)
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hypothesized that low nesting densities (approximately one nest per 6 hectares [14.8 acres]) over large
aress are an effective defense againgt gull predation.

The declining water levels of Mono Lake during the past 50 years have exposed large acreages
of dkali flats. Asaresult of increased breeding habitat, snowy plover populationsat thelake have probably
expanded. Presumably, shallow creeks, seeps, and sdine groundwater in lakebed sedimentswould sustain
moist conditions and continue to attract sufficient arthropod prey to sustain nesting snowy plovers.

Importance of Mono Lake. Western snowy plovers are federd candidates (Category 2) for
liding as threatened or endangered (56 FR 58804-58836). USFWS has also proposed the coastal
population of this subspecies as threatened, under the federal Endangered Species Act of 1973 (57 FR
1443-1449, January 14, 1992). Interior snowy plover populations, such asthose breeding at Mono Lake,
were not included in this listing proposa because the intermixing of coasta and interior populations has
been documented only on a few occasons. Because of the overdl declines of this federal candidate
gpecies, however, the large population at Mono Lake has regiond significance as one of the state's most
important breeding concentrations.

Other Shorebirds

Status duringthe Diversion Period. Repeated shorebird surveyswere conducted at the Mono
Marina and at the South Boat Ramp between 1971 and 1973 (Jurek 1974). These surveysreveded large
numbers of killdeer, western sandpipers, American avocets, Wilson's phaaropes, and red-necked
phaaropes, suggesting that Mono Lake is one of the state's most important inland stopover points for
migratory shorebirds (Jurek 1974).

Jurek (1973) estimated 4,030 American avocets during aerid surveys of Mono Lake in August;
these birds were concentrated aong the northwest, south, and east shorelines and exposed |akebed
sediments. Winkler et d. (1977) did not document nesting of American avocets at Mono Lake but
suggested that this species may have nested on Paoha ldand in the mid-1960s, and onthe land bridgeto
Negit Idand in the early 1980s (Gaines 1988).

An additiona 25 shorebird species were identified at Mono Lake during the 1976 surveys, and
nesting was confirmed for snowy plover, killdeer, common snipe, and spotted sandpiper (Winkler et d.
1977). American avocets, Wilson's phaaropes, and probably black-necked stilts dso have nested at
Mono Lake (Gaines 1988). Large, freshwater mudflats, springs, and seeps aong the southeastern
shoreline of Mono Lake (i.e, Smon's Spring and its vicinity) were reported to contain the highest qudity
shorebird habitats, where 19 shorebird speciesreached peak abundance. A survey of lakesin northeastern
Cadlifornia concluded that Mono Lake was of outstanding importance to severa species of migratory
shorebirds (Winkler 1982).

Status at Point of Refer ence. ThePoint ReyesBird Observatory (PRBO) hassponsored spring
and fall shorebird counts at coastal and inland areas of Cdifornia snce 1989 (Shuford pers. comm.).
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PRBO shorebird counts conducted at Mono Lake in late August of 1989, 1990, and 1991 revealed the
presence of 27 shorebird species. Aside from the phalaropes, high counts for the most abundant species
included American avocet (8,467), western sandpiper (4,043), |east sandpiper (1,408), and killdeer (202).
High spring counts of the most abundant speciesin this 3-year period included semipa mated plover (286),
American avocet (1,564), western sandpiper (19,107), and least sandpiper (4,810) (Shuford pers.
comm.). Wilson's and red-necked phaaropes were counted during the PRBO surveys, but land-based
counts of these speciesin late August were not considered estimates of their peak populations a Mono
Lake (Shuford pers. comm.).

Because of its importance as a migratory stopover point for Wilson's phaaropes and other
shorebirds, Mono Lake was designated as part of the Western Hemisphere Shorebird Network in
September 1991. Asone of only 17 stesin the Western Hemisphere to receive this designation, Mono
Lake is consdered a shorebird habitat of internationa importance.

Ducks
Status during the Diversion Period

Populations from 1940t0 1945. According to long-term residentsof Mono Basin, early
diversons appeared to have had little effect on migratory duck populations a Mono Lake. Mgor
concentrations continued to be present through the 1940s, and ducks were especidly abundant at
lakeshore ponds, lagoons, and marshes, aswell asat the creek deltaswherefreshwater streamflowsfloated
over themore sdinewaters of the lakefor variable distances (Banta, DeChambeau, and M cPherson pers.
comms.). Inthe early 1940s, about 260 acres of open water habitat existed around the lakeshore. The
largest areas of open water were adiscontinuous chain of brackish lagoonsaong the northeastern shoreline
near Sulphur Springs, the DeChambeau lagoon near Black Point; and ponds near the deltas of Lee Vining,
Rush, and Wilson Creeks (Stine 1993).

Creek deltas and ponds offered sources of fresh water for drinking and bathing, and the lagoons
provided relatively sheltered aress for foraging and resting away from the frequently turbulent waters of
Mono Lake (Banta, DeChambeau, McPherson pers. comms.). During pesk fal migration, concentrations
of northern shovelers and other ducks in these areas reportedly were so dense that, at a distance, they
made the shallow water "look like land" (DeChambeau and McPherson pers. comms.).

A cattail-lined pond on the west side of Lee Vining Creek was an especialy good place to hunt
during windy conditionswhen the duckswould leavethelakein search of calmer waters. The pond existed
before the diverson of Lee Vining Creek, and it remained until the early 1950s (Banta pers. comm.).
Mallards, American wigeons, green-winged ted's, and northern pintailswere common speciesat freshwater
bodies away from the lakeshore in the early diverson period. Diving ducks such as canvasbacks and
redheads frequented deeper ponds near the lake, such asthe DeChambeau lagoon (Banta, DeChambeau,
and McPherson pers. comms.).
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Populations from 1945 to 1949. In the mid-1940s, about 50 acres of artificid ponds
were created for aduck club near the mouth of Rush Creek (Stine 1993). These pondswere watered by
divergonsfrom Rush Creek, sothey probably contained water only intermittently after 1947 whenfull-scale
diversons of the tributary streams began (Stine pers. comm.). Aslong aswater was available, however,
these ponds offered excellent duck hunting (Banta, DeChambeau, and McPherson pers. comms.).

The firgt systematic waterfowl surveys a Mono Lake were performed by DFG biologist Walter
Dombrowskit, who aso managed the Rush Creek duck club and acted as aduck hunting guidein Mono
Basn. His surveys were part of the Bureau of Sport Fisheries and Wildlife's (now USFWS) Pecific
Flyway Waterfowl Investigations (Dombrowski 1948). Apparently, these nationwide counts were done
only in 1948 (and not in subsequent years) to assess the need for creating federa wildlife refuges to
decrease waterfowl depredation of agricultural crops (Y parraguirre pers. comm.).

The most abundant species reported in Dombrowski's surveys were northern shovelers, and on
November 1, 1948, Dombrowski estimated thetota number of waterfowl inMono Basinat 1 million birds,
which were mainly concentrated in the Rush Creek ddta (45%), Lee Vining Creek delta (10%),
DeChambeau lagoon (15%), Warm Springs (5%), Simon's Spring (15%), and South Tufa (5%). Other
observers said that Dombrowski's estimate of 1 million ducks was consstent with their recollections of
peak fal duck concentrations in the late 1940s (Banta, DeChambeau, McPherson, and Vestd pers.
comms.).

Populations from 1950 to 1969. From 1947 through 1951, diversons of Rush, Lee
Vining, Parker, and Waker Creeks were increased to the point that these streams had little or no flow
below the diversonpoints. Theregfter, freshwater inflowsto the lake at the detas of Rush and Lee Vining
Creekswerereducedtoalow level, except during flood periodswhen runoff surpassed aqueduct capacity.
(Stine pers. comm.)

Despite the reduction of freshwater flowsin the creeks and the loss of the Rush Creek duck ponds
inthelate 1940s, large concentrations of ducks continued to be reported at Mono L akethrough the 1950s.
The largest flocks of ducks and the best hunting were usudly at lagoons dong the northern and eastern
shordines, the DeChambeau lagoon, and a marshlands of the Rush Creek delta, Warm Springs, and
Simon's Spring (Banta, DeChambeau, M cPherson, and Vestal pers. comms.). Inthemid-1950s, al-mile-
long, spring-fed pond formed behind a lakeshore berm a Simon's Spring (Stine pers. comm.). This
ponded area supported dense beds of watercress and other aquatic plants and attracted large flocks of
mallards, American wigeons, green-winged tedls, and other ducks (Bantaand M cPherson pers. comms.).

1Banta DeChambeau, McPherson, and Vestal (pers. comms.) knew Dombrowski well and reported that he censused ducks at his
ponds and at Mono Lake using binoculars and a 20X scope to view distant flocks. These observers emphasized that Dombrowski was
an avid waterfowl observer and careful census taker who was able to correctly identify ducks in flight and on the water from great
distances. During his six systematic censuses in 1948, he drove around the entire |akeshore and estimated the number of ducks present
at major concentration areas. He also estimated duck population numbers from his motor boat while cruising around the lakeshore.
Whether using land- or water-based surveys, Dombrowski employed a grid pattern, marked by natural landmarks such as partially
submerged tufa towers, to avoid counting the same flocks twice (Vestal pers. comm.).
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As the lake's surface elevation dropped during the diverson period, the acreage of marshlands
around the lake actualy increased, but most of the marshlands that formed were sdine or brackish and
lacked significant open water aress attractive to waterfowl (Banta, DeChambeau, and McPherson pers.
comms). Exiging freshwater ponds were logt by incision of their drainage channdsto the lake or, in the
case of the ddlta ponds, by incision of the tributary streams, drop in water table, and lack of flow in
recharge ditches (Stine 1993).

The large lagoons dong the northeastern shordline gradudly diminished in size with declining lake
elevations and disappeared when thelakefell below 6,405 feet in 1957; open water areasat DeChambeau
lagoonand at the creek deltaswerelost when the lakefell below about 6,400 feet in the early 1960s (Stine
1993). Similarly, in 1967 Rush Creek incised its delta, forcing a drop in the water table and converting
former ponds and marshes to arid scrublands (Stine 1993).

Systematic duck census dataat Mono Lake are not available from the 1950s or 1960s. DFG-
sponsored waterfowl counts in Mono County during these decades were not specific to Mono Lake and
were conducted in late January, long after most ducks had departed from Mono Basin (Y parraguirre pers.
comm.). Despitethelack of censusdata, the combined recollections of long-term residents suggested that
the loss of open water habitats and sources of fresh water around the lakeshore coincided with the abrupt
declinesof migratory duck populationsat Mono Lake. By theearly 1960s, peak duck concentrationswere
about haf their former numbers (i.e., about 500,000); by the end of the decade, so few ducks remained
that hunting was sporadic and often unproductive (Banta, DeChambeau, M cPherson, and Murphy pers.
comms.).

In contrast to the declines of most ducks during the 1960s, ruddy ducks may have become more
common during that decade. Long-term residents recalled that, unlike most ducks, ruddy ducks tended
to be scattered across the entire lake and did not concentrate at fresh water (Banta, DeChambeau, and
McPherson pers. comms.).

Populationsfrom 1970t0 1988. During the 1970s and 1980s, Mono Lake's elevation
varied between a high of about 6,386 feet in the early 1970sto its historica lowstand of about 6,372 feet
in 1982. Even at the highest lake eevation reached in these decades, however, few areas of protected
open-water habitat or sources of fresh water were available for migratory ducks (Stine 1993).

Populations of most migratory ducks declined across North America during the 1970s and 1980s
(Caithamer et d. 1992), and populations a& Mono Lake reflected this rangewide trend. Censuses
conducted at the lake during these decades suggested that no more than a few thousand ducks were
present at Mono Lake at one time. For example, during an al-lake census on September 14, 1976,
Winkler et d. (1977) observed atota of about 3,700 ducksat thelake, including morethan 2,200 northern
shovelers, dmost 1,000 "unidentifigble tedl, and dmaost 300 northern pintails.
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Gaines (1988) reviewed bird distributiona recordsfrom Mono Basin, and the highest recent duck
counts he reported were 3,000 mallards at Simon's Spring on November 17, 1982, and 2,230 northern
shovelers at Mono Lake on September 14, 1976. He noted that green-winged tedls often outnumber al
other ducks at the lake and cited a high count of 580 on January 1, 1984.

A professond wildlife biologist, who hunted ducks & Mono Lake for more than 25 years,
confirmed that duck popul ations declined noticegbly during the 1980s. He saw thefewest ducksinthelate
1980s, during a period of persstent drought. (Taylor pers. comm.) Aside from frequent ruddy ducks and
occasional flocks of northern shovelers on the open water, the most reliable places to find ducks around
the lake are a remaining sources of fresh water such as the deltas, Smon's Spring, Warm Springs, and
DeChambeau marsh. (Taylor pers. comm.)

Taylor (pers. comm.) has seen nearshore flockswith asmany as 1,000 northern shovelerson afew
occasions and scattered flocks totaling up to 1,000 ruddy ducks often visible from the shoreline. On most
hunting trips during the late 1980s, however, he was unlikely to see more than a hundred ducks other than
ruddy ducks on the entire lake.

Status at Point of Reference

Populations at Mono Lake. Based on observations made during hundreds of hunting
tripsinthe 1980sand early 1990s, Taylor (pers. comm.) estimatesthe current annua lakewide populations
of migratory ducksat about 11,000, including 5,000 ruddy ducks, 2,000 northern shovelers, 2,000 green-
winged tedls, 1,000 malards, 500 northern pintails, 250 American wigeons, 100 gadwalls, and possibly
as many as 150 assorted individuas of other species such as diving ducks (Taylor pers. comm.).

Jehl (pers. comm.) estimates the current number of migratory ducks at about 15,000, including
about 5,000 ruddy ducks, 500 mallards, 5,000 northern shovelers, 2,500 green-winged teds, 750
American wigeons, 400 gadwalls, 400 cinnamon teds, and 300 miscellaneous diving ducks. His pesk
count in 1992 was nearly 5,000 ducks, which included about 2,000 ruddy ducks.

Thus, estimates of Mono Lake's migratory duck population at the point of reference, and in
subsequent years, vary between about 11,000 to about 15,000 individuasper year. Clearly, current duck
populations at Mono Lake represent asmall fraction of the numbers present before diversonsand through
the early 1950s. Long-time residents of the region agreed the declining duck populations were the most
pronounced of the changes occurring in Mono Lake's avifauna since the prediverson period (Banta,
DeChambeau, McPherson, and Vestd pers. comms.).

Regional Duck Populations. Itispossblethat duck populationsthat formerly stopped
at Mono Lake no longer exist or have shifted thair fall migrationsto other Greet Basin lakes or the Central
Vadley (Reid pers. comm.). Duck populations have declined throughout North Americain recent decades
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(Caithamer et d. 1992), principdly due to losses of breeding and wintering habitat. For example, tota
waterfowl populations (i.e., including ducks, geese, and swans) in the Centrd Vdley have declined from
10-12 million birds in the mid-1960s to a current population of 4-5 million, representing an approximate
decline of about 40-60% in these years (Reid pers. comm.).

Syslematic duck censusdataarenot availablefrom Mono Lakefrom peak migration periodsduring
the 1960s (Y parraguirre pers. comm.), but loca residents reported that major declinesin the lake's duck
popul ations began at about that time (Banta, McPherson, and Murphy pers. comms.). Assuming that their
numbers declined by about half between the late 1940s and early 1960s (i.e., to about 500,000), and
assuming about 15,000 ducks visited Mono Lake at the point of reference, the lake's duck populations
have declined by about 97% sincethe mid-1960s. Compared to the magnitude of the declinein waterfow!
in the Centrd Vdley, the greatly reduced numbers of ducksin Mono Basin since the 1960s suggest that
fundamenta changesinthe qudity of the duck habitat at the lake have occurred during the diversion period
(Reid pers. comm.).

Ecological Requirementsat Mono Lake. Prediversion accounts indicated that most
ducks at Mono Lake concentrated near sources of fresh water, such as deltas and springs, to bathe and
drink (Banta, McPherson, Preston, and Vedta pers. comms). Similarly, the few remaining migratory
ducks at the lake frequently vigit extant sources of fresh water, such as the DeChambeau ponds and the
creek ddtas (Banta, Rubega, Shuford, Strauss, and Taylor pers. comms.). Ruddy ducks, currently one
of the most common ducks a Mono Lake, have a higher sdinity tolerance than other ducks and vigt
sources of fresh water less often (Jehl pers. comm.). The effects of sdinity on waterfowl are discussed in
the surviva factors section below.

Sysematic studies of waterfowl foraging behavior at Mono Lake have not been performed.
DeChambeau and Taylor have examined the crop contents of malards, northern pintails, green-winged
teds, and many other ducks shot at the lake and the dominant prey were larvae and pupae of dkali flies.
DeChambeaurecalled ducksforaging inwindrowsof akali fliesalong thelakeshore. Banta, DeChambeau,
and McPherson have observed northern shovelers foraging at close range; the shovelers appeared to be
consuming mostly brine shrimp and agae while a2 Mono Lake (DeChambeau, Taylor, Banta, and
McPherson pers. comms.).

Factors Affecting Survival at Mono L ake. Swansonet d. (1984) examinedthefactors
influendng waterfowl use of saine lakes in North Dakota and concluded that ducklings were closdly
associated with freshwater inflows from spring seepages or adjacent wetlandswith low salt concentrations.
In genera, ducks tended to use lakes with shdltered bays and chemicaly dratified water that provided a
thin layer of fresh water on the surface (Swanson pers. comm.).

Under laboratory conditions, ducklings 1-3 days old experienced some mortdlity a 16 g/l and
would not tolerate concentrations greeter than 20 g/l unless a source of fresh water was available nearby
(Swanson et d. 1984). Sdt concentrations greater than 17 g/l Sgnificantly reduced duckling growth, and
high levels of magnesum and sulfates caused the birds grester physiologica stress than equivaent
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concentrations of sodium chloride. Mitcham and Wobeser (1988) a so reported numeroussublethd effects
on growth and feather development among mallard ducklings that were fed brackish or moderately sdine
water; some mortality resulted when ducklings raised on fresh water were aboruptly fed sdine weter.

The chemigtry of Mono Lakeisvery different from prairielakes, but asmilar phenomenon of st
avoidance behavior apparently occurs. Mono Lakeswaters are high in sulfates but magnesum is present
only in trace amounts (NAS 1987). Under prediversion conditions, the lake's salinity was gpproximately
50 g/l and far exceeded the apparent limits of successful waterfowl reproduction.  Significant amounts of
fresh water adso floated on the surface, especidly near the deltas, which probably enhanced the
attractiveness of these areas to ducks. As described earlier, prediverson observations suggested that
migratory ducks probably spent most of their timeat deltas, freshwater and brackish water marshes, ponds,
and lagoons around the lakeshore.

At the point of reference, Mono Lake's salinity was about 90 g/l, more than twiceits prediversion
levels (NAS 1987). The highly sdine waters may now be unattractive to ducks; the sdt glands of ducks
(aside from ruddy ducks) a Mono Lake are probably not aswell developed asthose of grebes, gulls, and
phalaropes (Swanson pers. comm.).

Hightlessgadwall ducklings captured at the lake have holesin the webhing of their feet and lesons
on their legs (Jehl pers. comm.). The cause of this condition has not been determined, but it could be
related to a foot pox (bacteriologica or vira) and it could be specific to gadwalls (Jehl pers. comm.).
Studies from the upper midwest, however, suggest that ducklings have a lower tolerance of highly sdine
lakesthan adults. Further research is needed on the effects of Mono Lake's highly sdline waters on young
ducklings, possibly in combination with disease factors (Swanson pers. comm.).

It is unlikely that short-term migrant ducks experience any adverse physical effects caused by
prolonged contact with Mono Lake's waters (Jehl pers. comm.). However, studies in the southern San
Joaquin Valey suggest that, with the exception of ruddy ducks, most species of migrant and wintering
ducks sdalect freshwater wetlands in preference to highly saline evaporation ponds (Coe 1990). Because
they offer large areas of fresh water, many ducks in the vicinity of Mono Lake may prefer dternative
migratory sopover pointssuch as Bridgeport Reservair (currently nearly dry) and Lake Crowley reservoir
(Gaines and Shuford pers. comms.).

The acreage of tall and short emergent vegetation around the lakeshore hasincreased by morethan
900 acressince prediversontimes (Chapter 3C, "'V egetation™), but most of thesewetlandsarehighly sdine
and lack any substantia freshwater or brackish water sources that most ducks require. The combined
effects of increased sdinity of the lake; the reduction of freshwater inflows from Rush and Lee Vining
Creeks; and the loss of springs, ponds, lagoons, and other wetlands around the lakeshore have likely
caused an overd| degradation of the waterfowl habitat of Mono Lake.
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Importanceof MonoL ake. Asdescribed earlier, intheprediverson and early diversion periods,
Mono Lakewasamagor stopover point for at least 1 million migratory ducks. Theloss of freshwater and
brackish water wetlands around the |akeshore and the increasing sdinity of thelake madeit less tractive
to migratory ducks. Estimates of current duck populations at Mono L ake range between about 11,000
and 15,000 individuas per year; even the high estimate, however, represents only about 3% of the duck
populations reported at one time during the prediversion years and through the 1950s. As noted earlier,
thisrate of decline appearsto be subgtantidly higher than overdl population declinesin Cdifornia.

L ake Crowley reservoir currently supports 10,000 or moreruddy ducksinfal migration (Tillemans
pers. comm.) and Bridgeport Reservoir (currently nearly dry) aso provides habitat for thousands of
migratory ducks when it has adequate water (Gaines 1988, Shuford pers. comm.). Grant Lake reservoir
aso provides some potentia duck habitat, but its denuded shoreline, lack of emergent vegetation, and
heavy recregtiond boating use make it relatively unattractive waterfowl habitat (Taylor and Shuford pers.
comms.). Based on numerous accounts, however, it appears that these reservoirs provide only afraction
of the duck habitat value that was once available a Mono Lake. Therefore, it is concluded that the
degradation or loss of suitable habitat & Mono Lake has resulted in greetly reduced numbers of ducks
sopping there during fall migration.

Geese and Swans

Seven species of swans and geese have been observed in Mono Basin and Upper Owens River,
but only the Canada goose, tundra swan, greater white-fronted goose, and snow goose are likely to
frequent the eastern Sierra each year; of these species, the Canada gooseis by far the most common and
isthe only one that regularly nestsin the eastern Sierra (Gaines 1988).

Status during the Diversion Period. Banta and McPherson (pers. comms.) reported that
Canada geese were fairly common during the 1940s and 1950s, and they were the only geese that were
likely to occur in Mono Basin at any time of year. Tundraswansand snow geesedso wereregular vistors
to thelakein November and December. Dueto their vegetarian habits, geesein Mono Basin could usudly
be found in wet pastures around the |akeshore or in wet meadows of the Rush Creek bottomlands. Hights
of geese were frequent enough to attract local hunters, but geese represented only a smdl fraction of the
waterfowl present in Mono Basin in this period (Banta and McPherson pers. comms.).

Status at Point of Reference. Smal numbers of Canada geese nest each year on the Negit
Idets, and about 30-50 individuals are present in Mono Basin year-round (Jehl pers. comm.). In addition
to Canada geese, tundraswans and afew snow geese ill vist Mono Basinin fal and winter (Banta, Jehl,
and Taylor pers. comms)). Ingenera, the number of geese and swans has declined from the prediversion
period but not to the same extent as the ducks (Banta and M cPherson pers. comms,).
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Currently, Canadageesearecommonin Long Vdley and Bridgeport Vdley wherethey often graze
in wet pastures with cattle and loaf on larger reservoirs where they are safe from mainland predators
(Gaines 1988, Shuford pers. comm.). A resident population of 35-45 individuaslives near Lake Crowley
reservoir, and as many as 1,000 birds may be present in this area during the peak of fal migration
(Tillemans pers. comm.).

Importance of Mono Lake. Mono Lake was apparently a frequently used area by geese and
swans in the prediversion period and reduced numbers currently visit thearea. At present, however, other
nearby areas such as the Bridgeport and Long Valeys may provide more attractive habitat for these
species (Shuford pers. comm.).

Wildlife along Streams Tributary to Mono Lake

Assessment Methods

The dtatus of wildlife along the streams tributary to Mono Lake at the point of reference was
assessd by establishing the digtribution of habitat types and surveying their wildlife use. The didtribution
of habitat types prior to diversonswas aso established, alowing assessment of changesin wildlife habitat
and wildlife vaue over the diversion period (Table 3F-3).

SWRCB consultants mapped approximately 2,080 acres of riparian and upland vegetation types
in the LADWP-diverted stream channd corridors as they existed in 1989 (Chapter 3C, "Vegetation”).
They then grouped these vegetation types into wildlife habitat types (Table 3F-3) and conducted wildlife
surveys on 45 plots.  The surveys involved recording reptile, bird, and mammal species trapped or
observed during systematic surveys. Species observed outsde systematic survey periods were dso
recorded. This study, comprisng Appendix D, provides the basis for the information presented in this
section.

Major Habitat Changes

Asdescribed in Chapter 3C, "V egetation”, by 1989 mgjor losses of matureriparian vegetation had
occurred dong Rush and Lee Vining Creeksdueto dewatering followed by torrentid spills, streamincision,
lowering of groundwater tables, and reduction in groundwater recharge. About 180 acresof cottonwood-
willow woodland habitat and 19 acres of conifer-broadleaf forest were lost during the diversion period
(Table 3F-3). These hahitat losses have caused significant reductions in wildlife habitat vaue (Appendix
D). Theseriparian forest and woodland habitats are rdaivey rich in numbers of specieswhen compared
to other habitats in Mono Basin (Appendix D). Although sill extensve, more than 90 acres of montane
habitat in the stream floodplains were dso lost (Table 3F-3), but this habitat type has moderate species
richness, especidly when compared to mature riparian forests (Appendix D).
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These vegetation losses have dso created discontinuities in the formerly continuous riparian
woodland corridors. These openings prevent or impede the movements of wildlife species that are
intolerant of open habitats, some using the corridor to travel from upland forest to the delta habitats. As
the lake receded, the dominance of unvegetated habitats al so imposed a cons derabl e separation between
riparian woodland and the lakeshore, increasing from 300-400 feet in 1940 to 1,800 feet in 1989 dong
lower Lee Vining Creek and increasing from 1,000-1,200 feet to 2,500 feet along lower Rush Creek.

Reduction of Cottonwood-Willow Woodlands. Cottonwood-willow woodlands declined by
agreater acreage than any other habitat dong Mono Lake's diverted tributary streams (Table 3F-3) and
most existing stands are in early successiona stages. In the prediversion years, cottonwood-willow
woodlands formed broad, extensive riparian corridors of mature forest covering about 50 and 160 acres
aong Lee Vining and Rush Creeks, respectively. Currently, only about 4 acres of narrow, regenerating
cottonwood-willow woodlands are present in patches adong each creek. The extent of mature
cottonwood-willow forests has been reduced by almost 93% on Lee Vining Creek and by morethan 97%
on Rush Creek (Chapter 3C, "Vegetation”, Appendix D).

Current cottonwood-willow woodlands adong Lee Vining and Rush Creeks lack mature,
multistoried vegetation (e.g., groundcover, shrub layer, saplings, and mature trees) that characterized
prediversion riparian corridors (Chapter 3C, "Vegetation"). Narrow, discontinuous stands of small trees
and shrubs offer nesting, foraging, and resting opportunities for fewer wildlife species than mature riparian
corridors (Verner and Boss 1980). Studiesin Mono Basin reved ed significant relationships between bird
species diverdty and the number of vegetative layers, percent cover of tal trees, the presence of shrubs
and low trees, and relatively moist soils (Appendix D). Because of their smal acreages, lack of tall trees,
and generd absence of understory or midstory vegetation, these stands probably provide greetly reduced
wildife habitat values compared to conditionsthat existed under prediversion flow regimes (Appendix D).
Smilaly, bird distributiona summaries(e.g., Gaines1988, Hart and Gaines 1983) suggest that prediversion
cottonwood-willowwoodlands probably supported more speciesthan any other terrestria habitatinMono
Basn.

Other Habitat Reductions. Theremaining conifer-broadlesf forest habitat providesthe greastest
divergty of plant species and vegetative structure of the habitat types now present dong the tributary
streams and throughout Mono Basin (Chapter 3C, "Vegetation™). Thevertical structure of the habitat type
is complex, and conifers and deciduous trees provide abundant cavities for nesting and support a variety
of insect food for wildlife. Accordingly, thistype hasthe highest wildlife speciesrichnessof any habitat type
currently existing ong the diverted tributary streams and probably throughout Mono Basin (Appendix D).

New Habitats. Thelost woody riparian habitats have been replaced principaly with unvegetated
floodplain habitats (increased more than 180 acres) and Great Basin scrub habitats (increased more than
140 acres) (Table 3F-3), which generdly support relaively low or moderate species richness
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(Appendix D). The increased Great Basin scrub habitat represents a conversion to a widespread,
nonriparian habitat, replacing a high-value habitat with low- to moderate-va ue habitat (Appendix D).

M oderate increasesin mixed riparian and riparian willow scrub habitats have d so occurred (Table
3F-3). Minimum sreamflows, judicidly mandated by the point of reference, are causing these habitatsto
recover in formerly unvegetated floodplain habitat present in the early 1980s; this recovery is ongoing
(Chapter 3C, "Vegetation"). These habitats, when mature, support relatively high species richness
(Appendix D).

Riparian willow scrub and Great Basin scrub are the dominant habitats establishing on the
lowermost 114 acres of the Rush and Lee Vining Creeks corridors where they flow over relicted lands
exposed by lowering lake levels. These particular riparian willow scrub habitats currently provide lower
wildlife vaues than smilar but mature habitats above the rdlicted lands, because newly established shrubs
lack the Sze, number of vegetation layers, and cover provided by the more mature habitats. Throughtime,
however, they will probably develop higher species richnesstypica of this habitat type.

Important Wildlife Species

Typicd, or representative, Species observed in the tributary stream habitats in 1991 plot surveys
are described in Appendix D.

Streams Diverted by LADWP
Rush Creek

Habitats. During the diversion period, the acreage of riparian habitats along Rush Creek
increased by about 75 acres over relicted lands as the lake receded. Nonetheless, cottonwood-willow
woodland (al successiond stages), conifer-broadleaf forest, and montane meadow habitatshad diminished
by 85%, 70%, and 70%, respectively; habitat |osses totaled 240 acres. These habitats were principally
converted to unvegetated floodplain habitat, which had increased threefold or 125 acres, and to nonriparian
Great Bagn scrub habitat, which had increased 103 acres. Smdler but sgnificant gainsin riparian willow
scrub habitats and mixed riparian scrub habitats also occurred (Table 3F-3).

Wildlife Use. A totd of 48 speciesof birds, mammas, and reptileswere observed using
the Rush Creek habitats during systematic surveysconducted in 1991 (Appendix D). All speciesrecorded
by prediverson observers (see "Prediverson Conditions") are present in Mono Basin and were observed
duringthe 1991 surveys. Breeding populationsof long-eared owls, willow flycatchers, and yellow warblers
have declined statewide during the diverson period (Remsen 1978); their declines in Mono Basin are
discussed below under " Specid-Status Species'.
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LeeVining Creek

Habitats. Asthelakereceded during thediversion period, the acreage of riparian habitats
aong Lee Vining Creek increased by about 42 acres. Thisincrease notwithstanding, cottonwood-willow
woodland (all types), conifer-broadleaf forest, and montane meadow habitats diminished by 75%, 19%,
and 26%, respectively; this resulted in a combined change in these habitats of 66 acres. These habitats
were principaly converted to unvegetated floodplain habitat, which more than doubled (incressing by 40
acres), and to nonriparian Great Basin scrub habitat, which increased 56 acres. Smaler gainsin riparian
willow scrub habitats and mixed riparian scrub habitats so occurred (Table 3F-3).

Many of the large cottonwoods, aspens, and Jeffrey pinesaong Lee Vining Creek died after the
creek was dewatered in the late 1940s, and most of the remainder, desiccated by the dewatering, were
destroyed by alarge firein the early 1950s (Stine 1991).

Wildlife Use. Forty-three species of birds, mammals, and reptiles were observed on
systematic wildlife plot surveys conducted along Lee Vining Creek in 1991 (Appendix D). Of the species
reported by early observers dong Lee Vining Creek prior to the diverson period (see "Prediverson
Conditions"), only pine Sskins were not observed during the 1991 surveys. The absence of pine sskin
observations does not indicate low populations because this species sometimes occurs irregularly on the
east dope of the Sierra Nevada (Gaines 1988).

Parker and Walker Creeks

Habitats. Unlike Rush and Lee Vining Creeks, Parker and Walker Creeks support very
little riparian forest or woodland habitat; they primarily support montane meadow and willow woodland
habitats (Table 3F-3). Reaches of these creeks were dewatered during the diversion period, but habitat
losses were much less than dong the larger streams.  Some reaches were used for irrigation water
conveyance, and irrigation of the sream's dluvid fans was extensve, apparently preventing larger losses
of willow woodlands. Reductions in willow woodlands were 18% adong Parker Creek and 38% aong
Walker Creek.

Loss of riparian willow scrub habitat is probably attributable to a low replacement of mature
willows by juveniles. Resulting increases in the acreage of montane meadow were the intended result of
livestock management practiceson the Cain Ranch to promotethe establishment of adesirableforage crop.
Along Walker Creek, however, increases in unvegetated floodplain habitats were twice as large as
increases in montane meadow habitat (Table 3F-3).

Wildlife Use. Thirty-two and 29 species of birds, mammals, and reptiles were observed
during surveys conducted on Parker and Walker Creeks, respectively (Appendix D). The current status
of a sage grouse lekking site used by 30-50 grouse on the Parker Creek meadow prior to the diversion
period (see "Prediverson Conditions') is unknown. A sage grouse was observed near Parker Creek in
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1991, suggedting that this species perasts in Mono Basin, adthough numbers have probably declined
(Gaines 1988) (see dso Appendix E).

Other Streams

Riparian habitat gains occurred dong other perennia streams tributary to Mono Lake during the
diversion period. Pogt Office Creek lengthened by over 1,000 feet due to lake recession, and it did not
incise. Riparian scrub habitat developed aong the new channel, and no upstream losses occurred. The
habitat gain has been about 24 acres but, because the new habitat does not yet extend to the lakeshore,
another 6 acres of habitat may yet develop. (Stine 1991.)

Wilsonand Mill Creekslengthened about 2,100 and 2,200 feet, respectively, during the diversion
period, but both channelsincised and now support only about 2 acres of riparian vegetation. Theincison,
however, did not cause losses of riparian habitat above the rdlicted lands (Stine 1991).

Systematic wildlife surveys were not conducted on Post Office, Wilson, or Mill Creeksin 1991,
but informal surveysthere suggested that wildlife present inthe newly devel oped riparian scrub habitatswas
gmilar to that in the riparian scrub and cottonwood-willow habitats along the diverted tributary streams
(Appendix D). Accordingly, sgnificant wildlife vaue has been created dong Post Office Creek over the
diverson period.

Wildlife along the Upper Owens River

Habitat Changes

The digribution of habitats along Upper Owens River has not changed significantly with
augmentationof flowsfrom MonoBasin (Chapter 3C, "V egetation”). Someriparianwillow scrub continues
to border the upper reaches of the stream below East Porta, while most of the river valey is irrigated
meadow habitat. Densities of willow have decreased downstream from East Portal by about 12.4 acres
during the diversion period, representing a 77% decline in the extent of this habitat (Chapter 3C,
"Vegetation™). Increased soil saturation resulting from augmented streamflows to the adverse effects of
livestock browsing may have caused this decline (Stromberg and Patten 1991). Some bank collapse and
possibly channd-widening is ongoing adong the river, gradudly reducing irrigated meadow habitat.

The use of Upper OwensRiver valey for livestock grazing continues, but the human presence has
increased condderably during the diversion period through the growth of summer cabins and commercia
recregtiond fishing.
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Wildlife Use

Forty-two species of birds and mammalswere observed along the Upper Owens River during the
1991 surveys(Appendix D). Populationsof game species, such aswaterfowl, sagegrouse, and mule deer,
have generdly declined since 1940 (Arcularius pers. comm.). Population declines, however, are probably
not associated with augmentation of flows, because these species have dso declined regiondly during the
same period. The loss of riparian willow-scrub habitat may be important to migratory birds and other
wildife because scrub vegetation is otherwise absent from the river's banks upstream from Lake Crowley
reservoir (Chapter 3C, "Vegetation™).

Immediately downstream from East Portd, asmall ponded marsh was created during construction
of Eagt Portd outflow. Thishabitat is atypical on the Upper Owens River and isused by species, such as
cinnamon teal, American wigeon, American coots, and yelow-headed blackbirds, thereby enhancing
overall species richness of the Upper Owens River.

Special-Status Speciesin Mono Basin and
Upper Owens River Valley

As noted previoudy, 39 specid-status species occur or potentialy occur in the areas of concern
in Mono Basin and aong the Upper Owens River. Three of these species are described elsewhere: the
Mono Lake brine shrimp is discussed in Chapter 3E, "Aquatic Productivity”, and the Cdifornia gull and
western snowy plover in prior sections of this chapter. Appendix E describes the prediversion status, the
current status, and the possible effects of LADWP diversion on the remaining 36 specid-satus species.

Severa conclusions arise from the assessment in Appendix E:

# Ospreysand bad eagles would probably benefit from restoration of fisheries on Lee Vining
and Rush Creeks.

# Reductions of spring flows and grazing in Mono Basin and congtruction of Lake Crowley
reservoir probably reduced the avallability of habitat for yellow rails, which prefer to nest in
shalow, freshwater marshes with low, sparse emergent vegetation.

# Long-eared owls, yelow warblers, yellow-breasted chats, and willow flycatchers probably
declined in the project area during the diversion period dueto aloss of riparian broadleaf and
willow scrub vegetation along diverted tributary streams.
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IMPACT ASSESSMENT METHODOL OGY

Impact Prediction Methodology

This section describes the methods used to predict the benefits and adverse impacts of each
dternaive on wildlife habitat and populationsin Mono Basin and the Upper Owens River. Assumptions,
andytica methods, and significance criteria are identified for each environmenta variable used to assess
impacts. The purpose of this section isto provide the necessary background information and rationae for
predicting impacts and making findings of significance under each dternative.

California Gull Nesting Colony at Mono Lake

As described in the "Environmenta Setting” section and in Appendix C, the only clear trendinthe
quil colony that can be attributed directly to changesin the surface evation of Mono L ake isabandonment
of nesting idands and idetsin response to land-bridging, and subsequent predation. Thus, the objectives
of thisandysswereto:

# edimate the acreage of suitable gull nesting habitat available for the Mono Lake colony under
esch dternative and

# determine whether theavailability of suitableidand nesting habitet could potentidly limitthesize
of the colony under each dternative.

Asdiscussed in the following sections, estimating the potentia nesting capacity of individua idands
and idetsinvolved categorizing exposed substrates according to their Sze, habitat characteristics, and long-
term occupancy by nesting gullls.

Preparationof BaseM aps. Stine (1992) prepared base maps of each mgjor nesting idand and
idet a Mono Lake using 1991 aerid photographs taken at alake eevation of 6,375 feet (Figures 3F-2,
3F-3a, 3F-3b, and 3F-4). For Negit Idand and the Negit I1dets, the contours of aternative target |ake
elevations (i.e., 6,372 feet, 6,377 feet, 6,383.5 feet, 6,390 feet, and 6,410 feet) were superimposed on
the maps using USGS 7.5-inch topographic maps, Pacific Western Aerid survey maps, the revised
topographic map prepared by SWRCB consultants (Appendix G), and a chrono-cartographic map
sequencederived from aerid photographstakenin 1930, 1940, 1956, 1964, 1973, 1975, 1979, and 1982
(Stine 1992).

Incontrast to the hard rocks of Negit Idand and the Negit I dets, the soft sediments composing the
Paoha Idets are eroded by waves and longshore currents during periods of rising lake devations (Stine
1992). For thisreason, Stine(1992) depicted the Szeand configurations of theseidetsasthey would likely
appear following a rise to the norma maximum lake devation predicted under each dternative (Figure
3F-4).
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For the 6,372-Ft Alternative, the average shorelines of the Paoha Idets are shown at 6,375 feet
(the average surface elevation predicted under the 6,372-Ft Alternative) and the uplands are depicted as
dl areas above the 6,380.9-foot contour (i.e., the highest levation of the last lake transgression in 1986).
Smilaly, uplands under the 6,377-Ft Alternative are shown as the areas above the 6,382.9-foot contour,
the highest lake elevation predicted under this dternative.

A lake transgression to 6,389.5 feet isthe normal maximum under the 6,383.5-Ft Alternaive. At
thisand dl higher devations, dl existing uplands on the Paoha Idets would be reduced to low, wave-cut
plaforms; these remnant idets would have limited valueto nesting gulls and therefore were not mapped on
Figure 3F-4 (Stine pers. comm.).

Characterization of Nesting Habitat Potential. Gull researchersonNegitIdand (Winkler pers.
comm.) and the Negit Idets (Shuford pers. comm.) categorized the gull habitat suitability of each magor
nesting substrate as high, moderate, low, or unsuitable. These categoriesrepresented the researchers best
edimates of the future nesting capacity of various substrates and exposures integrated over a period of
years, the categories were not intended to predict the specific dendty or nest disperson observed in a
particular year (Shuford and Winkler pers. comms,).

Winkler based his habitat categorization on the map of the Negit Idand gull colony he prepared
in1976 and later observations of PRBO researchers (Dierks 1990, 1991; Dierksand Shuford 1992). He
mapped low-gradient scrublandsthat were used by high densities of nesting gullsduring 1976-1978 ashigh
suitability habitat. Similar, but historically unoccupied scrublandsand rocky shoreline areas used by nesting
guils between 1985 and 1991 were mapped as moderate suitability. All remaining lavaflows, cinder cones,
and other steep, rocky areas on Negit Idand were consdered unsuitable gull nesting habitat (Winkler pers.
comm.).

Stine (1992) and Shuford (pers. comm.) made onsiteingpectionsof theNegit Idetstoidentify areas
with amilar habitat characteritics, including substrate type, dope, surface eevation, and exposure. They
aso consdered the digtribution and density of nests during the past decade when assigning specific areas
to habitat suitability categories. They mapped tufa-encrusted areas with gentle dopes and historicdly high
nesting dengties as high suitability. Sandy beach areas lacking surface debris and steeper rocky dopes
were mapped as moderate suitability. Low suitability areas included steep, rocky dopes and water
proximate, windward wave-cut platforms that supported few nesting gulls during the last decade.
Unsuitable habitats included verticd, rocky cliffs and the lowest wave-exposed platforms that have never
supported nesting gulls.

Jehl (pers. comm.) refined Stine's (1992) base map of potentia nesting habitat on the Paohaldets
during the 1992 breeding season. He made ongite ingpections to confirm the sze and configuration of
individud idets and sketched the areas with rugose substrates (e.g., tufa-encrusted areas, small boulders,
logs, and other debris) currently preferred by nesting gulls. The first, and often most densdly, settled
portions of these idetstend to be on protected, rugose substrates near the shoreline; open, sandy aress,
especidly those a interior locations, are usualy settled later but sometimes attain nesting dendties
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approaching those on rugose substrates. Wave-cut platforms less than about 1 foot above the water's
surface on windward sides of idands and steep wave-cut cliffswere mapped as unsuitable habitat because
they do not support nesting gulls.

Nesting Density Assumptionsfor Negit Iland and the Negit 1 dets. Shuford (pers. comm.)
provided detailed maps of gull nesting densities observed on the most important Negit Idetsin 1992. These
datawere used in combination with fixed-plot nest countsfromtheNegit Idets (Dierks 1990, 1991; Dierks
and Shuford 1992) to provide a quantitative basis for defining habitat suitability categories.

Based on the maximum nest counts observed at specific mapped habitats on the Negit Idetsand
consultation with gull researchers (Shuford and Winkler pers. comms.), SWRCB consultants defined the
potential nesting capacities of each suitability category as. high = 1,300 nests per acre, moderate = 600
nests per acre, and low = 200 nests per acre. Areas mapped as unsuitable by the gull researchers were
not included in acreage calculaions.

Nesting Density Assumptionsfor the Paohaldets. Jehl (pers. comm.) indicated that he could
not apply the habitat suitability vaues derived from the Negit Idets to the Paoha Idets. He noted that
smilar maximum negting densities have been observed on rugose and nonrugose substrates of theseidets
and suggested that theboth habitatsare potentially capable of supporting increas ng numbersof nesting gulls
if the Mono Lake colony expandsin the future. Based on his observations at Mono Lake and other large
nesting colonies (e.g., Bamforth Lake, Wyoming Lake, and Great Salt Lake), heindicated that 1,000 nests
per acrewould bearedistic maximum nesting capacity for al suitable breeding habitats on the Peohal dets.

Iland and Idet Area Measurements. The habitat suitability maps prepared by Stine (1992)
and the gull researchers were used to calculate the gpproximate acreages of potentia nesting habitats
available under each dternative. Using a planimeter, acreages were estimated for each habitat suitability
category (i.e., high, moderate, low, or unsuitable on Negit Idand and the Negit Idets and rugose and
nonrugose on the Paoha Idets) and were summed for each idand and idet.

Predationand Land Bridging. Asdescribedinthe"Environmenta Setting” section, Negit Idand
and Pancake | det become accessible to mainland predators at |ake elevations of about 6,376.5 feet, and
Java and Twain Idets are accessible to predators at about 6,373.5 feet. Thus, at lower dternatives (e.g.,
the 6,372-Ft and No-Redtriction Alternatives) these areaswere not included in the cal culations of potential
habitat available for nesting gullls.

Predicting Population Effects. For Negit Idand and the Negit Idets, potentia gull nesting
capacity valuesfor each habitat suitability category (i.e., high = 1,300 nests per acre, moderate = 600 nests
per acre, low = 200 nests per acre) were multiplied by their estimated acreages on each idand and idet.
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For comparative purposes, potentia nesting capacity of the Paohaldetswas cdculated using two
sets of dengty assumptions.

# rugose subgtrates were regarded as high suitability (i.e., 1,300 nests per acre) and other
nonrugose, upland substrateswereregarded asmoderate suitabilities(i.e., 600 nests per acre),
as derived from maximum counts a similar habitats on the Negit Idets and

# dl upland substrates (rugose and nonrugose) were assumed to have high suitability (i.e., 1,000
nests per acre), as observed at other large nesting colonies.

The cdculated habitat acreage and nesting capacity estimates were summed for Negit Idand and
for the Negit and Paoha idets under each dternative. These valueswere compared to point-of-reference
and current maximum nesting populations to determine if the availability of suitable nesting habitat under
eech dterndive could potentidly limit the Sze or reproductive success of the Californiagull colony.

Effectsof Invertebrate Productivity on Migratory and Nesting Water Birdsat Mono Lake

This andyss focused on the most dbundant migratory water birds at Mono Lake: eared grebes,
Wilson'sphalaropes, and red-necked phal aropes (whose status and ecol ogical requirementsare described
in the "Environmenta Setting” section).

Invertebrate Productivity. Trends in dkai fly and brine shrimp productivity & Mono Lake,
which are described in Chapter 3E, "Aquatic Productivity”, formed the basis for assessing the rlative
amounts of food available for water birds under each dternative.

FoodL imitationson Bird Populations. Asidefrom Rubegas(1992) field and |aboratory studies
of red-necked phaaropes, the prey dendity requirements of most water birdsat Mono Lake have not been
examined in detall. Rubega's (1992) data were used to compare the potential responses of red-necked
phaaropes to changes in prey densties and for comparative purposes, the responses of Wilson's
phalaropes were assumed to be smilar to those of red-necked phalaropes. The observed distributions of
foraging phaaropes at different lake levels were aso utilized as an indication of foraging efficiency.

Potential responses of eared grebes to changing prey dendties were compared using the
observations of various researchers of this pecies at different lake levations.

Predicting Bird Population Effects. Levesof invertebrate productivity wereevauated for each
dternative to determine whether lakewide prey densties could potentialy limit the population size or
foraging efficiency of migrant grebes or phaaropes a Mono Lake.
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Abundance of Migratory Ducksat Mono Lake

Population Effects. Past and current population trends and the habitat requirements of migratory
ducks a Mono Lake are described in the "Environmental Setting” section. Based onthat discussion, itis
assumed that the freshwater habitats are currently limiting duck use of Mono Lake. Thus, the acreage of
open water around the lakeshore and the volume of fresh water at the creek deltas are assumed to
represent the habitat available and usable for migratory ducks under any of the dternatives compared to
point-of-reference conditions. Thepredictionsof invertebratefood potentialy availableto migratory ducks
were based on analysisin Chapter 3E, "Aquatic Productivity".

Habitat Availability. Methodsfor ca culating the acreages of suitable habitats (e.g., creek deltas,
ponds, and lagoons) under each aternative are described in Chapter 3C, "Vegetation”. In particular,
Stine's (1993) estimates of the surface elevations required for reemergence of ponds and lagoons were
used to estimate availability of these habitats under each dternative.

Freshwater inflows at the creek deltas were estimated for the months of September, October,
November, and December from the cumulative frequency tables presented in Chapter 3A, "Hydrology™.
The 20th, 50th, and 80th percentiles were used to represent dry, average, and wet year conditions,

respectively.

Snowy Plover Nesting Habitat at Mono L ake

Nesting Habitat Availability. Characteristics of suitable snowy plover nesting habitats (i.e.,
pumice berms, dkali flats, wetlands, and other barren habitats within 1 mile of thelakeshore or other water
source) aredescribed in the " Environmenta Setting” section. Methodsfor ca culating the acreages of these
habitats under each dternative are described in Chapter 3C, "Vegetation”.

Population Effects. Acreagesof suitable snowy plover nesting habitat potentialy available under
each dternative were compared to the estimated nest area requirement of this species. These carrying
capacities were compared to the point-of-reference capacity to determine whether available habitat could
potentidly limit the Sze of Mono Lake's snowy plover population under any of the dterndtives.

Page et d. (1983) cd culated the nesting dengities of snowy ploversat Mono Laketo be about one
nest per 6 hectares (about 15 acres). The 170 nesting pairs present under point-of-reference conditions
therefore occupied about 2,500 acres of nesting habitat around the lakeshore. The responses of nesting
snowy plovers to changing lake devations, however, have not been adequately examined (Page pers.
comm.), and continued monitoring of their population at Mono L ake should be an e ement of the SWRCB's
mitigation monitoring plan.
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Wildlife Habitat Values of the Mono L ake Shorédine

Habitat Availability. Methods for calculating the acreages of |akeshore habitats are described
in Chapter 3C, "Vegetation".

Wildlife Value. A specific wildlife habitat index (WHI) was derived for each mgjor lakeshore
habitat by estimating its soecies richness rdative to other wildlife habitats in Mono Basin and the Upper
Owens River (Appendix D). Totd wildlife habitat vaue or "units’ (WHUS) for the prediverson and point-
of-reference conditions and the aternatives were ca cul ated by multiplying the habitat-specific WHI vaues
by the acreages predicted to occur.

Special-Status Species. Theoverdl wildlifevaueof each habitat reflectsits potentid to support
gpecid-gatus species, including snowy plovers, ospreys, and ydlow rails (Appendix E). WHUSs for
lakeshore ponds and lagoons were not cal culated because prediverson and point-of-reference species
counts were not available for these habitats.

Wildlife Habitat Values along Streams Tributary to Mono Lake

Wildlife Habitat Value. The same process used for shoreline habitats (described above) was
used to compare wildlife habitat vaues for various dternatives and conditions.

Special-Status Species. Theoverdl wildlife vaue of each habitat reflectsits potentid to support
specid-status species, including bald eagles, ospreys, long-eared owls, willow flycatchers, yellow warblers,
yellow-breasted chats, and mountain beavers (Appendix E).

Wildlife Habitat Values along the Upper Owens River

Wildlife Habitat Value. The same process used to compare wildlife habitat vaues for various
dternativesand conditions as described abovefor shordine habitatswas used for riparian willow scrub and
irrigated meadow habitats, estimating their speciesrichnessrdativeto other wildlife habitatsin Mono Basin
and the Upper Owens River (Appendix D).

Special-Status Species. Theoverdl wildlife vaue of each habitat reflectsits potentid to support
poecid-gatus gpecies, including willow flycatchers, yelow warblers, and yelow-breasted chats

(Appendix E).

Criteriafor Determining Impact Significance

For eachresponsevariable, dl beneficia and adverseimpactsare measured aschangesfrom point-
of-reference conditions. Where possible, quantitative criteriaare employed to assessthe degree of change
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that would likely occur under each dternative. The thresholds used to determine whether predicted
adverse changes would be significant are described below.

California Gull Nesting Colony at Mono L ake

The potential habitat acreage and estimated |lakewide nesting capacity secure from terrestria
predators were evaluated for each dternative to determine whether they could potentialy accommodate
the maximum breeding colony observed at Mono Lake. During the past 16 years of record (i.e., 1976-
1992), the gull colony averaged about 24,000 nests, with maximums of about 31,000 nests and 32,500
nestsin 1990 and 1992, respectively. Thus, Sgnificant adverse impacts were identified for dternatives if
the predicted |akewide nesting capacity would be less than 32,500 nests (assumed to represent the point-
of-reference condition). Beneficid effectswereidentified for dternativesthat would increasethe lakewide
nesting capacity by more than aminor amount (10%) from point-of-reference conditions.

Effects of Invertebrate Food Productivity on Migratory and Nesting Water Birdsat Mono L ake

At the point of reference, thousands of red-necked and Wilson's phalaropes continued to visit
Mono Lake; however, they wererestricted to thelake's northeastern sector wherethey foraged at lessthan
optima efficiency (Rubega 1992). Thus, lakewide productivity of dkali fliesa the point of reference may
be approaching athreshold for successful phalarope foraging. For these reasons, sgnificant impacts on
phalaropes are defined asmore than minor (10%) declinesinthelakewideakal fly productivity from point-
of-reference conditions. Beneficia impacts were defined smilarly.

Brine shrimp popul ationswere sufficient to meet eared grebe foraging requirements at the hitorical
lowstand in 1982 (elevation 6,372 feet), the point of reference, and through 1992. Thus, significant adverse
impacts on this species are defined as more than minor (10%) declines of brine shrimp productivity from
the historica lowstand. Beneficid impacts were defined smilarly.

Abundance of Migratory Ducksat Mono Lake

As dated in the "Environmenta Setting” section of this chapter, migratory duck populations a
Mono Lake at the point of reference were greatly reduced from prediversion conditions. Thus, Sgnificant
adverse impacts are defined as any more-than-minor (10%) reduction of freshwater inflows, open water
habitat acreage, or invertebrate food supplies compared to point-of-reference conditions. Beneficid
impects are defined amilarly.
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Snowy Plover Nesting Habitat at Mono Lake

Sgnificant adverseimpacts on snowy ploversare identified for dternativesfor which the lakewide
acreage of suitable nesting habitat would fall below 2,500 acres. Any decrease in the Size of occupied
habitat at the point of reference for this candidate threastened speciesis consdered significant.

Wildlife Habitat Values of the Mono Lake Shoreling, Tributary Streams, and the Upper Owens
River

Under each dternative, declines of more than a minor amount (10%) in the total WHUSs are
considered sgnificant adverseimpactsfor shoreline, tributary stream, and Upper OwensRiver areas. Any
permanent losses of habitat occupied by special-status species at the point of reference were aso
consdered sgnificantly adverse. Beneficid impacts are smilarly defined.

SUMMARY COMPARISON OF IMPACTS AND BENEFITS
OF THE ALTERNATIVES

As described above in the "Impact Assessment Methodology” section, relative wildlife effects of
the dternatives are addressed in this chapter through severad key variables:

acreage of secure nesting habitat for Cdiforniagulls,

productivity of invertebrate food for migratory water birds,

feeding behavior and distribution of phaaropes,

availability of freshwater habitats for migratory ducks,

availability of nesting habitat for snowy plovers, and

acreage and species richness of lakeshore and tributary stream habitats.

FHHFHHH

Table 3F-4 provides a summary comparison of the dternatives using these variables. Vaues of
the variables for each aternative are compared to values for the prediversion and point-of-reference
conditions. Those vaues representing sgnificant adverse direct or cumulative impacts are indicted. A
discusson of these variables for each dternative is provided in the following sections of this chapter.

As the summary table indicates, the 6,377-Ft Alternative and lower eevation aternatives would
have sgnificant impacts on gull nesting, migratory bird feeding, and phaarope behavior. High lake levels
as0 have some significant impacts.  decreasing wildlife vaue of shorelines and, for the No-Diversion
Alternative, diminished habitat for snowy plovers.

Two sgnificant cumulative effects, relaived to prediverson conditions, would occur under most
dternatives. Thelossof freshwater habitatsfor migrating ducksand other water birds could be substantialy
reduced only under the highest ke level dternatives or through mitigation. Dueto Stream incison, losses
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of terrestrid habitat vauedong thetributary streamscould befully reversed only through habitat restoration.

Table 3F-5 showsthe potential acreage and nesting capacity for CaliforniagullsontheMono Lake
idands under the dternatives. As shown, the amount of habitat available under both the No-Restriction
and 6,372-Ft Alternatives would be inadequate to support point-of-reference gull populations. Potentia
nesting capacity would at least double under al the other dternatives, however, periodic land bridging of
Negit Idand predicted under the 6,377-Ft Alternative would disrupt nesting gulls.

Table 3F-6 givesthe acreages and wildlife habitat values of the Mono Lake shordline and tributary
sreams for each of the dternatives. Compared to the point of reference, wildlife habitat vaues of the
tributary streamswould decline under the No-Restriction Alternative but would increase under al the other
dternatives. Terrestrid wildlife habitat values of the shordline habitats would increase dightly under the
6,372-Ft Alternative but would gradually declineunder increasingly higher |lakedevation dternatives. Most
shordline vegetation would be inundated under both the 6,410-Ft and No-Diversion Alternatives, but
lakeshore ponds and lagoons would be restored to near their prediverson acreages, providing sgnificant
benefits to migrating ducks.

IMPACTSAND MITIGATION MEASURESFOR THE
NO-RESTRICTION ALTERNATIVE

Changesin Resour ce Condition

California Gull Nesting Colony at Mono L ake

Under this dternative, Mono Lake's surface elevation would gradudly decline from the point of
reference (6,376.3 feet) to an average eevation of about 6,355 feet. In wet years, the lake could rise to
amaximum elevation of about 6,365.5 feet, and under an extreme drought, it could decline to aminimum
elevation of about 6,336.5 feet (see Chapter 2, "Project Description”).

Near-Term Changes. At the point of reference, Negit Idand would be effectively land bridged
and ble to coyotes and probably would support few nesting gulls. This condition would not change
under the No-Redtriction Alternative, but during at least thefirst few years gullswould find suitable nesting
habitat on the Negit and Paoha Idets. However, Twain and Java Idets would become effectively land
bridged at about 6,373.5 feet, which could disrupt up to half of the Mono Lake colony (see discussion for
the 6,372-Ft Alternative).

Mono Basin EIR Ch 3F. Wildlife
1015/CH3F 3F-58 May 1993



Long-Term Changes. After aperiod of years under the No-Restriction Alternative, the lake's
surface devation would fal to an average of about 6,355 feet. At thisdevation, most higtorically important
negting areas on the Negit I1dets (eg., Twain, Java, Little Tahiti, Little Norway, Krakatoa, Geographic,
Comma, Saddle, and Winkler) would be land bridged and only about 8 acres of potentid nesting habitat
would remain (Stine pers. comm.). Smilarly, most of the historically occupied Paoha I1dets (eg.,
Anderson, Browne, Coyote, Cluster, Conway, Gull, Russll, McPherson, and Smith) would be land
bridged to Paohaldand under this dternative and only about 4 acres of potentia gull nesting habitat would
remain (Stine pers. comm.). Land bridging of most of the Negit and Paoha ldets would result in aloss of
more than 80% of the potential habitat acreage and gull nesting capacity compared to the point of reference
(Table 3F-5).

In addition to the loss of secure nesting habitat, the lakewide productivity of dkdi flies and brine
shrimp would decline to extremely low levels under the No-Redtriction Alternative (see "Effects of
Invertebrate Food Productivity on Migratory and Nesting Water Birds' below). Alkai flies and brine
drimp are the primary food sources of gulls nesting a¢ Mono Lake, and severe declines of these
invertebrate prey species would further jeopardize the remaining breeding colony.

Drought Effects. Under extreme drought conditions, virtudly al potentia gull nesting subsirates
would beland bridged (Stine pers. comm.) and theincreasing sdine and dkaine conditionswould virtudly
diminate akdi fly and brine shrimp populations at Mono Lake (see Chapter 3E, "Aquetic Productivity™).
Drought conditions would further degrade gull nesting habitat at Mono Lake, but most adverse effectson
this species would probably be apparent at al lake eevations predicted under the No-Restriction
Alternative.

Effects of Invertebrate Productivity on Migratory Water Birds

Near-Term Changes. During the firs few years under this dternative, the lake's invertebrate
productivity would decline from the point of reference (see Chapter 3E, "Aquatic Productivity"). The
effects of these declines, however, are difficult to determine because precise cdculations of the minimum
denstiesof dkali fliesand brine shrimp required by migratory eared grebes, Wilson's phaaropes, and red-
necked phaaropes are complicated by patchiness of invertebrate productivity at Mono Lake (Jehl and
Rubega pers. comms.).

At the lake's lowest historica devation (i.e., 6,372 feet in 1982) sufficient food was gpparently
avalable to support populations of eared grebes and phalaropes at levels smilar to the point of reference.
Laboratory and field studies of red-necked phalaropes, however, suggest that this speciesforaged at less
than optimal efficiency at these prey densities (see discussion for the 6,372-Ft Alterndtive).

Long-Term Changes. Attheaveraged evationspredicted under thisaternative(i.e., about 6,355
feet), Mono Lake'ssdinity would increaseto about 150 g/l. Thisvaueisnear the upper limit for successful
reproduction of akali flies and brine shrimp, and both species are predicted to decline to very low levels
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under this dternative (see Chapter 3E, "Aquatic Productivity"). For example, production of third ingtar
dkdi fly larvae (thelife stage with the highest caloric vaue) would decline by more than 60% from point-of-
reference conditions and brine shrimp populations would decline by more than 50%. Mgor declines in
their preferred prey species would probably cause most eared grebes, phaaropes, and other water birds
to abandon Mono Lake as a migratory staging area.

Drought Effects. Duringextremedroughts, Mono Lakessdinity would declinesubstantidly from
the average conditions predicted under this dternative. Alkdi fly and brine shrimp productivity would
probably cease (see Chapter 3E, "Aquatic Productivity") and few, if any, water birds would continue to
vigt Mono Lake.

Abundance of Migratory Ducksat Mono Lake

Near-Term Changes. Lessthan 1 acre of open water habitat existed around the lakeshore at
the point of reference (Table 3F-6); this habitat would dry out during the first few years under this
dternative (see Chapter 3C, "Vegetation”). Smilarly, dl flowsinto Mono Lakestributary streeamswould
cease, except in maximum runoff years when LADWP's diversion structures would not be able to
accommodate dl the runoff.

In the near term, the lake would become more sdine and ducks requiring fresh water probably
would abandon the lake as a migratory stopover point. Ruddy ducks and a few other diving ducks
probably would continue to visit the lake, however, because they do not require frequent access to fresh
water. Inthe near term, lakewideinvertebrate productivity probably would be sufficient to maintain point-
of-reference populations of these species.

Long-Term Changes. Long-term changes under this aternative would indude dimination of al
openwater habitats and freshwater inflowsin thetributary streams. Similar to other migratory water birds,
ducks would aso experience adverse impacts as the lakewide invertebrate productivity declined to very
low levels. Under these conditions, migratory ducks (including ruddy ducks) probably would be absent
from Mono Lake.

Drought Effects. During extremedroughts, thelake's salinity would decline sgnificantly fromthe
average conditions predicted under thisdternative. Alkai fly and brine shrimp productivity probably would
cease (see Chapter 3E, "Aquatic Productivity") and few, if any, migratory ducks would continue to vigt
Mono Lake.

Snowy Plover Nesting Habitat at Mono Lake
Near-Term Changes. During thefirst few yearsunder the No-Redtriction Alternative, thelake's

elevation would decline and expose more akali lakebed, which could then be used by nesting snowy
plovers. At the point of reference, however, this species had dmost 10,000 acres of potentia nesting
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habitat on akali flats (about 6,000 acres), pumice berms, barren sands, and other unvegetated habitats
around the lakeshore (see Chapter 3C, "Vegetation™). Only about 2,500 acres of barren habitat are
required to support the current snowy plover population (see "Environmental Setting”). Because about
75% of the potentia lakeshore habitat is currently unoccupied by snowy plovers, the near-term addition
of new akdi flat acreage under this dternative probably would have no effect on the population a Mono
Lake.

Long-Term Changes. The bathymetry of Mono Lake indicates the presence of a shalow,
submarine terrace to about 6,368 feet (the "nick point”), and al lake devations predicted under this
dternative would be below thisnick point. Under such conditions, Stine (1987a) predicted that steep dliffs
and deep erosiond features would form near the lakeshore. If such topography were to form in current
snowy plover breeding aress, it could potentially impede and endanger access to the lakeshore and its
feeding areas, especidly for plover chicks (Winkler 1987, Page pers. comm.). Deeply incised hollows
would also put snowy plovers at a disadvantage in the long-range detection of predators, which could
elevate the predation risks to adults and chicks of this species.

Under this dternative, about 9,500 acres of alkdi lakeshore would il exist above the nick point,
providing breeding habitat for snowy plovers (Table 3F-6). However, the atered shordline topography
and difficult access to other water sources (i.e., than within 1 mile of the nesting site) probably would
reducethe attractiveness of these areasto nesting snowy plovers. Further, productivity of akai flieswould
be greetly reduced or diminated under this dternative (see Chapter 3E, "Aquatic Productivity"). The
combined effects of atered habitat and reduced food supply probably would cause most snowy plovers
to abandon Mono Lake as a breeding area.

Drought Effects. If the lake's devation declined to 6,336 feet during an extreme drought, the
amount of suitable snowy plover habitat around the shoreline would be further reduced from the point of
reference. Under such conditions, potential habitat and food supplies would be so reduced that snowy
plovers could be diminated as a breeding species at Mono Lake.

Wildlife Habitat Values of the Mono Lake Shordine

Near-Term Changes. During the first few years under this dternative, the acreage and overdl
wildlife vaues of lakeshore marsh, meadow, and wetlands scrub habitats would be smilar to the point of
reference (see Chapter 3C, "Vegetation").

Long-Term Changes. At the average devations predicted under this alternative, the acreage of
lakeshore habitats would increase dightly from the point of reference, but the WHUs (methods for
caculating WHUSs are provided in Appendix D) would decrease by more than 40% (Table 3F-6). The
overdl wildlife value of the lakeshore would be low under this dternative because most of the newly
exposed habitat would be dkdi flats which provide habitat only for snowy plovers and few other species
(Appendix D). Marsh, akdi and wet meadow, and wetland scrub habitats would decline by more than
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80% compared to the point of reference (Table 3F-6), and sources of fresh water would not exist around
the lakeshore (see Chapter 3C, "Vegetation").

Drought Effects. Extremedroughtswould result in steep, incised shorelinetopography that would
not support marsh, meadow, or wetland scrub habitats (see Chapter 3C, "Vegetation”). Under these
conditions, the shoreline of Mono Lake probably would support only incidenta use by most wildlife
Species.

Wildlife Habitat Values along Streams Tributary to Mono Lake

Under this dternative, no water would be released into any of the tributary streamsin most years,
except for infrequent spilling flows in extremely wet years (see Chapter 2, "Project Description™).

Near-Term Changes. Most of themature and establishing riparian treesand shrubs present dong
Lee Vining and Rush Creeks at the point of reference would die because streamflows and groundwater
would be inadequate to sustain them. For example, more than hdf of the mature cottonwood-willow
woodland aong Lee Vining and Rush Creeks that was present at the point of reference would be lost
(Table 3F-6). Meadow and wetland vegetation adong these two creeks aso would be reduced by about
45%, and most of these areas would revert to Great Basin scrub, dry meadow, or unvegetated habitats
(see Chapter 3C, "Vegetation”).

A smaller proportion of the riparian vegetation, meadow, and wetland vegetation aong Parker and
Waker Creeks would die because these habitats had dready been modified at the point of reference by
the previous 50 years of water diversons and grazing (see Chapter 3C, "Vegetation™).

In the near term, many wildlife species that were present & the point of reference would continue
to use riparian and meadow habitats aong the four diverted tributary streams. Asthe acreage of riparian,
meadow, and wetland habitat declined through time, however, their vaue to wildlife would be reduced
proportionaly. Overdl, the acreage and WHUSs of tributary riparian streams could decline by more than
50% compared to the point of reference (Table 3F-6).

Reduced acreage and increased fragmentation of existing riparian habitats in Mono Basn would
degrade habitat vaue for resdent and migratory wildlife. Similarly, specid-gtatus pecies such as long-
eared owls, willow flycatchers, yellow warblers, yellow-breasted chats, and mountain beavers would
experience Sgnificant reductionsin potentia habitat. Bald eagles, ospreys, and other fish-eating birdsaso
could experience adverse effects from the loss of fisheriesin the tributary streams (Appendix E).

Long-Term Changes. Infrequent spilling flowsin the creekswould causefurther channd incison
when the lake's elevation dropped below the historical lowstand of 6,372 feet (see Chapter 3C,
"Vegetation"). Increased channd incision and decreased groundwater would cause most trees and
wetland-dependent shrubs aong the lower reaches of Lee Vining and Rush Creeks to die, resulting in a
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potentia loss of up to 160 acresof matureriparian habitat (see Chapter 3C, "Vegetation”). Extensveareas
of dead riparian trees and shrubs could promotefires, such asthosethat occurred dong lower Lee Vining
Creek during the early 1950s.

Long-termloss and degradation of woody vegetation aong the diverted tributary streams would
cause most riparian-dependent species to abandon these habitats, and the resulting wildlife habitat vaues
would be similar to thosein surrounding Great Basin scrub areas. |mpacts on specia-status specieswould
be identical to those described for near-term changes above.

Drought Effects. Drought effects would not differ from the near- and long-term effects of this
aternative because the streams would be dry in dl but the wettest years (see Chapter 3C, "Vegetation”).

Wildlife Habitat Values along the Upper Owens River

Under this dternative, the increased frequency of high flows (i.e., greater than 200 cfs) could
increase channd ingtability and result in moderate losses of willow scrub habitat. However, the acreage
and WHUSs of willow scrub and wet meadow habitats a ong the Upper Owens River probably would not
change sgnificantly (i.e., more than 10%) in response to atered flows compared to the point of reference
(see Chapter 3C, "Vegetation™) and no sgnificant impacts on wildlife are expected.

Summary of Benefitsand Significant | mpacts
and I dentification of Mitigation M easures
(No-Restriction Alternative)

# Sgnificantly reduces or diminates the Cdifornia gull colony due to reduced food supply and
permanent land bridging of Negit Idand and most of the historically occupied Negit and Paoha
|dets.

Mitigation Measures. None are available.

# Significantly reduces populations of migratory eared grebes and Wilson's and red-necked
phaaropes due to mgor declines in akdi flies (60%) and brine shrimp abundance (50%);
under extreme droughts, invertebrate productivity would probably cease and most water birds
would abandon the lake as a migratory staging area.

Mitigation Measures. None are available.
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# Sonificantly reduces migratory duck populations due to dimination of existing ponds and
freshwater inflows at creek deltas and large reductions in invertebrate food supplies;, under
extreme droughts, invertebrate productivity would probably cease and most ducks would
abandon the lake as amigratory staging area.

Mitigation Measures. None are available.

# Sgnificantly reduces snowy plover populations due to atered |akeshore topography, reduced
access to water, and mgjor declines of lakewide akdi fly productivity.

Mitigation Measures. None are available.

# Causeslossof morethan 80% in the acreage and wildlife habitat va ue of marshes, meadows,
and wetland scrub habitats; alargeincreasein akai |akebed acreage would offer few benefits
to wildlife.

Mitigation Measures. None are available.

# Causesloss of more than 50% in the acreage and WHUS of tributary riparian streams; under
extreme droughts most wetland-dependent vegetation and riparian wildlife would be log,
resulting in probable declines of specid-status species such as long-eared owls, willow
flycatchers, yellow warblers, yellow-breasted chats, and mountain beavers; bald eagles and
ospreys could adso declinein Mono Basin due to loss of fisheries.

Mitigation Measures. None are available.

IMPACTSAND MITIGATION MEASURESFOR
THE 6,372-FT ALTERNATIVE

Changesin Resource Condition

California Gull Nesting Habitat at Mono Lake

Under this dternative, Mono Lake's surface devation would fluctuate near an average eevation
of 6,375 feet, dightly lessthan the point-of -reference elevation (6,376.3 feet). Inwet yearsthelake could
rise to a maximum elevation of nearly 6,379 feet, and under an extreme drought it could decline to a
minimum elevation of about 6,370 feet (see Chapter 2, "Project Description’).

Near-Term Changes. Atthepoint-of-referencelakedevation, Negit Idand would be effectively
land bridged to the mainland and would not provide secure gull nesting habitat; this condition would not
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change under the 6,372-Ft Alternative. At lake elevations above 6,377 feet, Negit Idand provides about
155 acres of potentia gull nesting habitat (Table 3F-5) and offers the only large area available for future
expansion of the Mono Lake colony (see the discussion for 6,377-Ft Alternative).

Long-Term Changes. Long-term management of thelake under thisaternativewould causethe
surface elevation to drop bel ow about 6,374 feet with a predicted frequency of about 20%. At theselake
elevations, Twain and Java ldets would effectively be land bridged and would provide coyotes and other
land predators access to about 50% of the breeding adults in the Mono Lake colony (Appendix C).
Overdl, potentia gull habitat acreage would decline by dmost 20% under this dternative compared to
point-of-reference conditions (Table 3F-5).

Lacking a"naturd experiment” in which the lake's devation would be managed at 6,374 feet or
lower for at least severd years, the long-term effects of land bridging Twain and Javaldets on the overdl
reproductive success of the Mono Lake colony are unknown. If land bridging events occurred during the
breeding season, however, the nesting efforts of up to haf the colony likely would be disrupted.

If land bridging of Twain and Java Idets occurred during the nonbreeding season, at least some
breeding adults probably would relocate to other Negit or Paohaidets (Jehl, Shuford, and Winkler pers.
comms). If Twain and Java |dets were unavailable for gull nesting, the remaining 22.3 acres of the Negit
Idetswould have a predicted capacity of about 12,500 gull nests under this dternative (Table 3F-5). The
sum of the maximum dengties observed on the remaning idets (i.e, dl idets but Twain and Java) in any
previous year was about 12,400 nests (Dierks and Shuford 1992), suggesting that habitat suitability
categories used in this anadlyss accurately predicted the maximum nesting capacity of the Negit 1dets.

The maximum nesting capecity of the Paoha Idets predicted under this dternative range between
about 16,000 and 19,000 nests (Table 3F-5), depending on which density factors are used (i.e, high,
moderate, and low suitable habitat having 1,300, 600, and 200 nests per acreor dl suitable nesting habitats
having 1,000 nests per acre). Although, theoreticaly, the Paoha Idets could support up to 19,000 nests,
such dengties would represent more than twice the highest nest count ever recorded on these idets (i.e,
about 9,300 nestsin 1992). The 1992 high count represented an increase of more than 200% from the
10-year average of about 4,590 nests on the Paoha Idets (with a standard deviation of 2,280).

Under current conditions, gullson the Paohaldetstend to nest in dense clusters separated by large
unoccupied or low-dengity nesting areas (Appendix C). Dendities as high as 1,000 nests per acre are
rarely achieved over large aress (e.g., 1 acre or more) for long periods at most gull colonies because
extremely high nesting concentrations often deplete local food supplies, attract predators, or promotethe
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spread of disease (Jehl and Winkler pers. comms). Thus, itislikdly that the actud nesting capacity of the
Paoha Idetsislower than either cal culated value but probably somewhat higher than the maximum of 9,300
nests observed there in 1992 (Jehl pers. comm.).

During 1992, the M ono L ake col ony supported about 32,500 nests (about 65,000 breeding adults)
and about 17,000 of those were on Twain and Javaldets (Appendix C). The combined totd for the other
Negit Idets that year was about 6,300 nests, indicating a potential unused capacity of about 6,200 nests
(i.e, 12,500 minus 6,300). Similarly, estimates of the unused capacity on the Paohaldetsin 1992 ranged
between 6,700 nests and 9,700 nests (i.e., 16,000 or 19,000 minus 9,300). Assuming these nesting
capacity vaues for the Negit and Paoha Idets, aminimum of about 1,300 nests and a maximum of 4,300
nests would be displaced if both Twain and Java Idets were land bridged under 1992 conditions (i.e,.
11,000 minus 9,700 or 6,700).

Alterndtively, assuming the highest densities ever observed on the Paoha Idets (i.e., 9,300 nests)
and Negit Idets (i.e., 12,500 nests) approaches the maximum nesting capacities of these aress, the land
bridging of Twain and Java ldets could cause long-term displacement of about 11,000 nests(i.e., 17,000
displaced nests minus about 6,200 nests that could be relocated to other Negit 19ets).

Observations at Mono Lakeand a other Caiforniagull coloniessuggest that adultsdisplaced from
their nests during the breeding season may prey on the eggs and chicks of other adults (Appendix C). The
potential effects of predation by displaced gulls are unknown but may be short-term reductions in the
overdl reproductive success of the Mono Lake colony. Thus, the exact number of displaced gullsor their
effects on other breeding adults cannot be accuratdly predicted. Depending on the initid assumptions,
however, the number of displaced gull nestsat Mono Lakeis predicted to range from alow of about 1,300
(2,600 adults) to ahigh of about 11,000 (22,000 adults) under this dternative.

Drought Effects. Becausethelake hasnot falento 6,370 feet in the historical period, the effects
of drought under this aternative cannot be accurately predicted. Under extreme drought conditions,
however, Twain and Java ldets would be continudly land bridged and other nearby nesting idets such as
Little Tahiti would become more accessible to coyotes and other land predators. Increased predation
probably would cause further reductions in the size and reproductive success of the Mono Lake colony
compared to the average lake elevations predicted under this dternative.

Effects of Invertebrate Availability on Migratory Water Birds

At the average eevation predicted under this dternaive (i.e., 6,375 feet) levels of dkdi fly and
brine shrimp productivity would be smilar to those observed at the point of reference (see Chapter 3E,
"Aquatic Productivity"). Within the range of eevations that could occur during extreme droughts or very
wet periods (i.e., 6,370-6,379 feet), however, the amount of hard substrate available for the attachment
of dkdi fly pupae changessubstantidly. For example, thenumber of dkali fly larvae (pupating third instars)
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at the point of reference would be about 40% higher than those at 6,370 feet but only about 65% of those
at 6,379 feet (see Chapter 3E, "Aquatic Productivity™).

At lower lake eevations (i.e., less than 6,376 feet), red-necked phalaropes would be generaly
restricted to the lake's northeastern sector where they would forage at lessthan optimal efficiency (Rubega
1992). Phalaropes are attracted to this area probably because it is the only suitable foraging habitat for
these gpecies remaining at lower devations of Mono Lake. The prevailing southwesterly windsof Mono
Basin causelake currentsto movein opposite directions aong the northern and eastern shorelines until they
collide in the lake's northeastern sector (Stine 1993b). This merging of currents from a large area tends
to concentrate free-floating akali fly larvae in dengties higher than in any other portion of the lake (Herbst
1992). At devations below the point of reference, this area would continue to provide ample prey to
support migratory phalaropes while the remainder of Mono L ake probably would be unsuitable foraging
habitat. At higher devations (i.e., above 6,376 feet), however, lakewide prey densities would increase
sgnificantly (see Chapter 3E, "Aquatic Productivity™) and phalaropes probably would be widespread at
Mono Lake.

Brine shrimp popul ations would decline aslake e evation was reduced from the point of reference;
however, even at the historica lowstand (i.e., 6,372 feet) this prey species was sufficiently abundant to
support hundreds of thousands of eared grebes. Brine shrimp are unlikely to experience sgnificant declines
(i.e., more than 10%) from the point of referenceif the lake fdlsaslow as 6,372 feet. During an extreme
drought, however, the lake could fall to 6,370 feet under this aternative, but the effect of the eevation
change on eared grebes cannot be assessed because the lake never reached 6,370 feet devation in the
higtorica period.

Abundance of Migratory Ducksat Mono Lake

At the average and maximum surface elevations predicted under this aternative, Mono Lake
probably would support point-of -reference popul ationsof migratory ducks(i.e., 11,000-15,000individuas
per year). About 0.5 acre of open water habitat would exist near the mouth of Wilson Creek and afew
andl ponds (i.e, less than 0.1 acre) at Simon's Spring and Warm Springs would aso be present.
Compared to point-of-reference conditions, average freshwater inflows at the Rush and Lee Vining Creek
deltas would increase by about 40% and 75%, respectively. Additiond freshwater at the creek deltas
would make them more attractive to migratory ducks.

Inabout haf theyearsunder thisdternative, dkali fly productivity would bereduced from point-of-
reference conditions and during extreme droughts lakewide densities of dkali files could decline by 40%
(see Chapter 3E, "Aquatic Productivity"). The diets of most ducksat Mono Lake have not been examined
in detail, but declining akali fly productivity would probably reduce the food available to most species at
the lake. Thus, the benefits of increased delta outflows could be offset by declines in lakewide dkali fly
productivity and duck populationsunder thisaternative probably would not change significantly from point-
of-reference conditions.
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Snowy Plover Nesting Habitat at Mono Lake

Mono Lakewould remain abovethenick point (i.e., 6,368 feet) at dl surface €l evations predicted
under thisdternative, including extreme droughtswhen it could fal aslow asabout 6,370 feet. At thepoint
of reference, only about 25% of the potentia habitat around the lakeshore was occupied by nesting snowy
ploversand this condition would not change under the 6,372-Ft Alternative. During extremely wet periods,
the lake's devation could rise to about 6,379 feet, which would inundate more than 3,000 acres of akali
lakeshore. However, asimilar 9-foot changein the lake's eevation from 1982 to 1986 had no measurable
effect on the breeding snowy plover population (Page pers. comm.). Thus, the range of lake eevations
predicted under this dternative would be unlikely to affect this species compared to the point of reference.

Wildlife Habitat Values of the Mono Lake Shordine

Near-Term Changes. During thefirst few years under this aternative, the acreage and overdl
wildife values of lakeshore marshes, meadows, and wetlands scrub habitats would be smilar to the point
of reference (see Chapter 3C, "Vegetation”).

Long-Term Changes. At the average devations predicted under this ternative, the acreage of
lakeshore habitats would decrease by more than 10%, but the WHUs would be smilar to the point of
reference (Table 3F-6). Significant impacts on wildlife would not be expected.

Drought Effects. Extreme droughts would not result in steep, incised shoreline topography
because the lake's surface eevation would not fal below the nick point (see Chapter 3C, "Vegetation”).
Thus, lakeshore habitats and wildlife populations would not be expected to change sgnificantly from the
point of reference.

Wildlife Habitat Values along Streams Tributary to Mono Lake

Under this dternative, minimum flows would be required in the four diverted tributary streams to
maintain fisheries and riparian vegetation; the range of flowswould be smilar in dry, norma, and wet years
and would represent a significant increase from the point of reference (see Chapter 2, "Project
Description”).

Near-Term Changes. Mature riparian trees and shrubs existing dong these streams would
continue to grow and the acreage of establishing vegetation would increase in response to rewatering the
channels. Compared to the point of reference, these riparian habitats would have improved plant vigor,
canopy dendity, and vegetative layering (see Chapter 3C, "Vegetation™). These changes would have
sgnificant beneficid effects on wildlife
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M eadow and wetland vegetation on Lee Vining and Rush Creeks could increase dightly in extent
and vigor in the near term due to increased groundwater and a moratorium on grazing (see Chapter 3C,
"Vegetation"). These changes would have minor beneficid effects on wildlife.

Long-Term Changes. Mog areas with mature riparian vegetation would continue to live and
grow, and most areas with establishing vegetation would eventualy support mature riparian habitet (see
Chapter 3C, "Vegetation"). Similarly, meadow and wetland vegetation may expand dightly, especidly if
grazing continues to be excluded.

The acreage of mature cottonwood-willow woodland would increase by more than 110 acres
under thisdternative compared to the point of reference (Table 3F-6). Thisincreased acreagewould have
magor benefits for resdent and migratory wildlife and for riparian-dependent speciad-status species such
aslong-eared owls, yellow warblers, yellow-breasted chats, and mountain beavers (Appendix E). Partid
restorationof theriparian corridor would facilitatewildlife movement between the eastern flank of theSierra
and theshoresof Mono Lake. Under thisdternative, however, therdatively low lake devation and deeply
incised creek channelswould disrupt the continuity of riparian corridorson thelower reachesof LeeVining
and Rush Creeks.

The acreage of riparian habitats dong Parker and Walker Creeks under thisdternative would be
identical to the point of reference (see Chapter 3C, "Vegetaion”); smilarly, thewildlife habitat va ueswoul d
not change.

Wildlife Habitat Values along the Upper Owens River

Under this dternative, the increased frequency of high flows (i.e., greater than 200 cfs) could
increase channd ingtability and result in moderate losses of willow scrub habitat; continued cattle browsing
would a so decreasethe extent of thishabitat (see Chapter 3C, "V egetation™). Minor flow-induced changes
inwillow scrub acreage, however, would not cause sgnificant impacts on wildlife compared to the point
of reference.

Summary of Benefitsand Significant | mpacts
and Identification of Mitigation M easures
(6,372-Ft Alternative)

# Allowsnesting gullsto bedisturbed by coyotesthat could invade Negit 1dand 80% of thetime
and Twain and Java Idets 20% of time; haf the gull colony could be affected if these idets
were land bridged during the breeding season, and between 2,600 and 22,000 nesting adults
could experience long-term displacement if these idets were permanently unavailable for gull
nesting.
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Mitigation Measures. Two methods of restricting coyote accessto Negit Idand have
been attempted: predator-proof fencesand channd blasting. Neither of these methodswas effective, and
subgtantiad barriers of open water are probably required to prevent coyote predation of idand nesting
colonies (Appendix C). No mitigation measures are available.

# Sgnificantly reduces adkali fly productivity in about haf the years, which could be detrimenta
to phaaropes, ducks, and other migratory water birds, during wet periods, the lake's dkadi
fly productivity could increase by about 35%, which would benefit most migratory water birds.

Mitigation M easur es. Noneareavailable; only managing diversonsfor highlakelevels
could avoid thisimpact.

# Increases cottonwood-willow woodlands by more than 110 acres, providing mgor benefits
to resident and migratory wildlife and restoring the riparian corridor adong tributary streams;
new habitat also would provide significant benefitsto specid-status species such aslong-eared
owls, yellow warblers, yellow-breasted chats, and mountain beavers; bald eaglesand ospreys
could aso benefit from enhanced fisheries.

IMPACTSAND MITIGATION MEASURESFOR
THE 6,377-FT ALTERNATIVE

Changesin Resource Condition

California Gull Nesting Habitat at Mono Lake

Under this dternative, Mono Lake's surface elevation would gradudly increase from the point of
reference (6,376.3 feet) to an average elevation of about 6,379 feet. In wet years the lake could rise to
a maximum eevation of about 6,383 feet, and under an extreme drought it could decline to a minimum
elevation of about 6,373 feet (see Chapter 2, "Project Description”).

Near-Term Changes. Compared to the point of reference, the target minimum lake eevation
predicted under this dternative would protect about 155 acres of potentid gull nesting habitat on Negit
Idand. The potentid gull nesting capacity of Mono Lake would be maximized under thisdternative; more
than 180 acres of suitable nesting habitat would be avail able, representing an increase of about 360% from
point-of-reference conditions (Table 3F-5).

Long-Term Changes. At lake eevations above 6,377 feet, Negit Idand provides about 155
acres of potentid gull nesting habitat (Table 3F-5) and offers the only large area avallable for future
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expansion of the Mono Lake colony. Overdl, this would be considered a beneficid effect compared to
point-of -reference conditions.

Drought Effects. Norma minimum runoff conditionsunder thisaternativewould causethelake's
elevation to fal below 6,376.5 feet in 2-4% of the years. Thiseevation could permit coyotesto crossthe
land bridge to Negit Idand and could disrupt the nesting efforts of any gulls that recolonized this area.
Episodes of gull colonization of Negit Idand under this aternative would therefore be punctuated by
periodic land bridging and subsequent coyote invasionsthat would have an overdl disruptive effect on the
Mono Lake colony. Similarly, Twain and Java Idets could be land bridged about 1% of the years during
extreme droughts and would cause identical impacts to those described for the 6,372-Ft Alternative.

Effects of Invertebrate Productivity on Migratory Water Birds

At the average lake evations predicted under this dterndtive the lakewide productivity of akdi
flieswouldincrease by about 40% from point-of -reference conditions, which would benefit phal aropesand
other migratory water birds. Under extreme droughts, however, the lake's evation could fall to about
6,373 feet and impacts on migratory water birds would be smilar to those described for the 6,372-Ft
Alternative.

Abundance of Migratory Ducksat Mono Lake

At the average lake devations predicted under this dternative, the acreage of open water habitat
around thelakeshorewould not changefrom point-of -reference conditions (see Chapter 3C, "V egetation”).
Average freshwater outflows at the creek deltas (September-December) would be identical to those
described for the 6,372-Ft Alternative, but norma maximum flows would be about 65% higher.

Migratory duckswould benefit from the40% increasein lakewide dkal fly productivity compared
to point-of-reference conditions (see Chapter 3E, "Aquatic Productivity"). Similarly, brine shrimp
popul ations would increase by about 15%, which could provide benefitsto northern shovelersand possibly
other duck species.

Snowy Plover Nesting Habitat at Mono Lake

Mono Lakewould remain abovethenick point (i.e., 6,368 feet) at dl surface €evations predicted
under this aternative, including extreme droughts. Most akadi lakeshore habitat currently occupied by
nesting snowy ploverswould be inundated at the highest 1ake eevations (i.e., about 6,383 feet) but almost
5,000 acres of suitable habitat would remain on barren sands, pumice plains, and other unvegetated areas
around the lakeshore (see Chapter 3C, "Vegetation"). Because this acreage represents more than twice
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the habitat areaoccupied by snowy ploversat the point of reference, the range of lake eevations predicted
under this dternative would be unlikely to affect this species.

Wildlife Habitat Values of the Mono L ake Shorédine

Near-Term Changes. During thefirst few years under this dternaive, the acreage and overdl
wildlife va ues of lakeshore marshes, meadows, and wetlands scrub habitats would be smilar to the point
of reference (see Chapter 3C, "Vegetation”).

Long-Term Changes. At the average eevations predicted under this dternative, the acreage of
lakeshore habitats would decrease by almost 40%, but the WHUs would be similar to the point of
reference (Table 3F-6) and significant impacts on wildlife are not expected.

Drought Effects. Extremedroughtswould result inincreased acreage of alkdi lakeshore habitats,
whichwould havelow vauetowildlife. Thus, lakeshore habitats and wildlife popul aions are not expected
to change sgnificantly from the point of reference.

Wildlife Habitat Values Along Streams Tributary to Mono Lake

Under this dternative, minimum flows would be required in the four diverted tributary streamsto
maintain fisheries and riparian vegetation. Compared to the 6,372-Ft Alternative and the point of
reference, however, ecosystern maintenance flows would be more frequent in summer (see Chapter 2,
"Project Description”™).

Near-Term Changes. Smilar to the 6,372-Ft Alternative, mature riparian trees and shrubs
exiging dong thetributary streeamswould continueto grow and the acreage of establishing vegetation would
increase. Implementation of the 6,377-Ft Alternative would increase the acreage of cottonwood-willow
woodlands by about 120 acres, which would provide mgor benefits to resdent and migratory wildlife.
Compared to the point of reference, these riparian habitats would have improved plant vigor, canopy
dengity, and vegetative layering (see Chapter 3C, "Vegetation™) and would benefit more wildlife species
than any other habitat in Mono Basin (Appendix D).

M eadow and wetland vegetation on Lee Vining and Rush Creeks could increase dightly in extent
and vigor in the near term dueto increased areas of shalow groundwater and amoratorium on grazing (see
Chapter 3C, "Vegetation"). These changes would have beneficid but less-than-significant benefits on
wildlife

Long-Term Changes. Mog areas with mature riparian vegetation would continue to live and
grow and mogt areas with establishing vegetation would eventudly support mature riparian habitat.
Similarly, increased areas of shallow groundwater would permit adight increase in the extent of meadow
and wetland vegetation under thisaternative, especidly if the grazing moratorium is continued (see Chapter
3C, "Vegetation").
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The acreage of mature cottonwood-willow woodland would increase by more than 120 acres
under this adternative compared to the point of reference (Table 3F-6). The riparian corridor would
become more continuous than under the 6,372-Ft Alternative, because vegetation beyond the low-flow
channds would support establishing riparian trees and shrubs. Increased acreage and continuity would
have mgor benefits for resdent and migratory wildlife and for riparian-dependent specid-satus species
such as long-eared owls, yellow warblers, yellow-breasted chats, and mountain beavers.

The acreage of riparian habitats long Parker and Walker Creeks under this dternative would be
gamilar to the point of reference (see Chapter 3C, "Vegetation™); smilarly, thewildlife habitat vaueswould
not change.

Wildlife Habitat Values along the Upper Owens River

Under this dternative, the frequency of high flows (i.e., greater than 200 cfs) would decrease
dightly from the point of reference and the minor beneficia impactswould be smilar to those described for
the 6,372-ft Alternative,

Summary of Benefits and Significant | mpacts
and I dentification of Mitigation M easures
(6,377-Ft Alternative)

# Maximizespotentia gull nesting habitat in most years because Negit 1 and would be protected
and additiond habitat would be available on the Negit and Paohaldets. 1n2-4% of theyears,
however, Negit Idand would be land bridged and gull nesting efforts would be disrupted;
during extreme droughts, Twain and Javaldets would be land bridged and the impactswould
be smilar to those described previoudy for the 6,372-Ft Alternative.

Mitigation Measures. No mitigation messures are available.

# Increases productivity of dkdi flies (35%) and brine shrimp (15%) at the higher devations
predicted under this dternative, potentialy providing significant benefits to most species of
migratory water birds at Mono Lake. During extreme droughts, however, l[akewide dkdi fly
productivity could be reduced by 40% and the adverseimpacts on phal aropes and other water
birds would be identical to those described for the 6,372-Ft Alternative.

Mitigation Measures. None are available.

# Extreme droughts could reduce lakewide adkdi fly productivity by 40%; the adverse impacts
onmigratory duckswould be smilar to those described for the 6,372-Ft Alternative; benefits
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migrating ducks by increased productivity of dkali flies (35%) and brine shrimp (15%) at the
higher devations predicted under this aternative.

Mitigation Measures. None are available.

# Partidly restores the wildlife movement corridor adong the tributary streams because of
increase of more than 120 acres in cottonwood-willow habitat. Increases vaue of the
riparianzoneto resident and migratory wildlife and specia-status speciesdueto increased
vigor, dengity, and continuity, compared to the 6,372-Ft Alternative.

IMPACTSAND MITIGATION MEASURESFOR
THE 6,383.5-FT ALTERNATIVE

Changesin Resource Condition

California Gull Nesting Habitat at Mono Lake

Under thisdternative, Mono Lake's surface elevation would gradudly increase from the point-of-
reference (6,376.3 feet) to an average elevation of about 6,386 feet. In wet years the lake could rise to
amaximum devation of about 6,389 feet, and under an extreme drought it could decline to a minimum
elevation of about 6,378 feet (see Chapter 2, "Project Description”).

Near-Term Changes. Compared to the point of reference, the target minimum lake devation
predicted under this aternative would protect about 142 acres of gull nesting habitat on Negit Idand, and
the lakewide nesting capacity would increase by about 330% from the point of reference (Table 3F-5).

Long-Term Changes. At lake elevations above 6,389 feet, most of the Paoha Idets would be
logt due to wave erason (Stine 1993), a loss of dmost 20 acres of potentid gull nesting habitat. The
presence of Negit Idand, however, represents an increase of morethan 330% in lakewide habitat acreage
under thisaternative compared to point-of -reference conditions (Table 3F-5). Thus, theloss of the Pacha
Idets would not be considered a significant adverse impact because abundant potentia habitat would be
available for the Mono Lake colony.

Drought Effects. Even under conditions of extreme drought, Negit 1dand would be protected
under this dternative and no sgnificant impacts on the gull colony are expected.
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Effects of Invertebrate Productivity on Migratory Water Birds

Lakewide productivity of adkai flies would be maximized at the range of surface eevations
predicted under this dternative (see Chapter 3E, "Aquatic Productivity"). For example, at the average
elevation(i.e., about 6,386 feet) the predicted production of third instar larvae would be about 40% higher
than populations observed at the point of reference. Overadl, this increase in food supply would be a
subsgtantia benefit to phaaropes and other water birds and it would enhance the value of Mono Lake as
amigratory staging area for these species.

Brine shrimp popul ationswoul d increase by about 20% under thisaternative compared to the point
of reference, which would be a substantial beneficid impact on eared grebes and other migratory water
birds at the lake.

Abundance of Migratory Ducksat Mono Lake

Approximately 6 acres of pondswould be present around the lakeshore under thisaternative (see
Chapter 3C, "Vegetation™), providing migratory duckswith isolated sources of fresh water for drinking and
bathing, which would offer substantia benefits compared to the point of reference. Norma minimum and
average flows at the Rush and Lee Vining Creek detas (September-December) would have identica
benefits to those described for the 6,372-Ft Alternative.

Similar to phdaropes and other migratory water birds, ducks would benefit fromincreased dkali
fly (40%) and brine shrimp (20%) productivity predicted under this aternative (see Chapter 3E, "Aquatic
Productivity").

Snowy Plover Nesting Habitat at Mono L ake

During average lake elevations (i.e., about 6,386 feet) predicted under this dternative, only about
800 acres of dkadi lakeshore habitat would exist for nesting snowy plovers. However, about 5,000 acres
of suitable breeding habitat would gill be available for this species on barren sands, pumice plains, and
other unvegetated areas around the lakeshore (see Chapter 3C, "Vegetation”). Thus, effects on snowy
ploverswould be identical to those described for the 6,377-Ft Alternative.

Wildlife Habitat Values of the Mono Lake Shordine

Near-Term Changes. During the first few years under this dternative, the acreage and overdl
wildlife values of lakeshore marshes, meadows, and wetland scrub habitats would be smilar to the point
of reference (see Chapter 3C, "Vegetation”).
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Long-Term Changes. At the average elevations predicted under this dternative, the acreage of
lakeshore habitats would decrease by about 55% and the WHUswould decrease by more than 20% from
the point of reference (Table 3F-6). Mot of theinundated acreage, however, would be akali 1akeshore,
which has extremely low wildlife habitat value (Appendix D).

After aperiod of years, gpproximately 6 acres of freshwater ponds would aso form at the Rush
Creek ddlta under this dternative, which would provide significant benefits to ducks, shorebirds, wading
birds, and other migratory water birds. Thus, theadverse effectsof inundating low-va uelakeshore habitats
would be more than offset by the re-creation of important new sources of water around the lakeshore;
sgnificant effects on wildlife are not expected.

Drought Effects. Extremedroughtswould result inincreased acreage of alkdi lakeshore habitats,
which would have low vaue to wildlife. Drought effects probably would be smilar to the long-term
changes described for this dterndive.

Wildlife Habitat Values along Streams Tributary to Mono Lake

Under this dternative, minimum flows would be required in the four diverted tributary streamsto
maintain fisheries and riparian vegetation. Compared to the 6,377-Ft Alternative and the point of
reference, however, ecosystem maintenance flows would be more frequent (see Chapter 2, "Project
Description”).

Near-Term Changes. Similar to the 6,377-Ft Alternative, mature riparian trees and shrubs
exiging dong thetributary streeamswould continueto grow and the acreage of establishing vegetation would
increase. The 6,383.5-Ft Alternative would increase the acreage of cottonwood-willow woodlands by
about 125 acres, which would provide mgor benefitsto resdent and migratory wildlife. Compared tothe
point of reference, theseriparian habitats would haveimproved plant vigor, canopy density, and vegetative
layering (see Chapter 3C, "Vegetation") and would benefit more wildlife species than any other habitat in
Mono Basin (Appendix D).

Meadow and wetland vegetation on Lee Vining and Rush Creeks could increase dightly in extent
and vigor in the near-term due to increased groundwater and a moratorium on grazing (see Chapter 3C,
"Vegetation™). These changes would have minor beneficid effects on wildlife.

Long-Term Changes. Mog areas with mature riparian vegetation would continue to live and
grow, and most areas with establishing vegetation would eventualy support mature riparian habitat.
Similarly, increased areas of shalow groundwater would permit adight increase in the extent of meadow
and wetland vegetation under thisdternative, especidly if the grazing moratorium iscontinued (see Chapter
3C, "Vegetation™).
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Theriparian corridor would become more continuousthan under the 6,377-Ft Alternative, because
vegetation beyond the low flow channels would support establishing riparian trees and shrubs. Increased
acreage and continuity would have mgor benefits for resdent and migratory wildlife and for riparian-
dependent specia-status species such as long-eared owls, yellow warblers, yellow-breasted chats, and
mountain beavers.

The acreage of riparian habitats dong Parker and Walker Creeks under this alternative would be
samilar to the point of reference (see Chapter 3C, "Vegetation™); smilarly, thewildlife habitat vaueswould
not change.

Wildlife Habitat Values along the Upper Owens River

Under this dternative, the frequency of high flows (i.e., greater than 200 cfs) would decrease from
the point of reference and the minor beneficid impactswould be smilar to those described for the 6,372-Ft
Alternative.

Summary of Benefitsand Significant I mpactsand
I dentification of Mitigation M easures
(6,383.5-Ft Alternative)

# Provideslong-term protectionto Negit Idand and Twain and Javald etsfrom coyote predation
and increases the lakewide acreage of potential gull nesting habitat by more than 330%.
Smilar to phalaropes and ducks, gulls would benefit from maximum lakewide productivity of
brine shrimp and akali flies predicted under this dternative.

# Subdantidly benefits eared grebes, phaaropes, and other migratory water birds by increased
productivity of akdi flies (40%) and brine shrimp (20%) at the average eevations predicted
under this dternative.

# Subdantidly benefits migratory ducksthrough 6 acres of new ponds, increased flows at creek
deltas, and increased productivity of akali flies(40%) and brine shrimp (20%) predicted under
this dternative.

# Patidly restoresthewildlifemovement corridor dongthetributary streamsbecauseof increase
of more than 125 acres of cottonwood-willow habitat. Due to increased vigor, density, and
continuity, increases the vaue of the riparian zone to resdent and migratory wildlife and

specia-status species.
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IMPACTSAND MITIGATION MEASURES FOR
THE 6,390-FT ALTERNATIVE

Changesin Resour ce Condition

California Gull Nesting Habitat at Mono L ake

Under this dternative, Mono Lake would gradudly increase from the point-of-reference surface
elevation (6,376.3 feet) to an average eevation of about 6,392 feet. Inwet yearsthelake could riseto a
maximum elevation of about 6,395 feet, and under an extreme drought it could decline to a minimum
elevation of about 6,383 feet (see Chapter 2, "Project Description”). Project impacts would beidentica
to those previoudly described for the 6,383.5-Ft Alternative, except that the potentia habitat acreage for
nesting gulls would not increase as much from the point-of-reference conditions (260%) because of
inundation of habitat (Table 3F-5).

Effects of Invertebrate Productivity on Migratory Water Birds

Compared to point-of-reference populations, dkdi fliesand brine shrimp populaionswould both
increase by about 30% under this dternative. Abundant invertebrate food would increase Mono Lake's
atractiveness to grebes, phalaropes, and other migratory water birds, smilar but somewhat less than the
6,383.5-Ft Alternative.

Abundance of Migratory Ducksat Mono Lake

After aperiod of years, approximately 16 acres of pondswould form at the Rush Creek deltaand
onPaohaldand under thisaternative (see Chapter 3C, "Vegetation), providing migratory duckswith new
sources of fresh water for drinking and bathing. Norma minimum and average flows a the Rush and Lee
Vining Creek deltas (September-December) would be identical to those described for the 6,372-Ft
Alternative. Migratory ducks also would benefit from 30% increases in dkai fly and brine shrimp
productivity. Increased sourcesof fresh water around thelakeshorewould al so provide substantial benefits
to shorebirds, wading birds, and other migratory water birds.

Snowy Plover Nesting Habitat at Mono L ake
During average lake eevations predicted under this dternative (i.e., about 6,392 feet), al akadi

lakeshore habitats would be inundated but about 4,870 acres of suitable habitat would still be available for
nesting snowy plovers on barren sands, pumice plains, and other unvegetated areas around the lakeshore
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(see Chapter 3C, "Vegetation™). Thus, effects on snowy ploverswould beidentical to those described for
the 6,377-Ft Alternative.

Wildlife Habitat Values of the Mono L ake Shorédine

Near-Term Changes. During thefirst few years under this dternaive, the acreage and overdl
wildlife va ues of lakeshore marshes, meadows, and wetlands scrub habitats would be smilar to the point
of reference (see Chapter 3C, "Vegetation”).

Long-Term Changes. At the average eevations predicted under this dternative, the acreage of
lakeshore habitats would decrease by about 68%, and the WHUswould decrease by morethan 40% from
the point of reference and would displace resident wildlife (Table 3F-6). Mogt of theinundated acreage,
however, would be akali |akeshore and dry meadows, which have low wildlife habitat vaues (Appendix
D).

As the lake's devation gradualy approached 6,390 feet under this aternative, nesting ospreys
would probably be displaced from their current nesting Site on atufatower just offshorefrom Navy Beach.
With increasing lake devations this ste would be exposed to wave action and possibly inundation.
Although ospreys often nest a the same Ste in multiple years, they will select anew nest steif the old one
is destroyed (Airola and Shubert 1981); evidence suggedts that this species will readily accept artificia
plaforms if they are provided (Garber et d. 1974). Under the higher lake levd dternatives, numerous
large, partidly submerged tufa towers would be available to nesting ospreys near Navy Beach and South
Tufa State Reserve if the current tufa tower became close to the lake surface or was submerged; some
towers would presumably provide suitable habitat.

Drought Effects. Extreme droughtswould result inincreased acreage of dkali lakeshoreand dry
meadow habitats, which would have low vadueto wildlife. Thus, drought effects probably would be smilar
to the long-term changes described for this aternative.

Wildlife Habitat Values along Streams Tributary to Mono L ake

Beneficid impacts on wildlife of increased riparian habitat would be identica to those described

for the 6,383.5-Ft Alternative.
Wildlife Habitat Values along the Upper Owens River
Under thisdternative, the frequency of high flows (i.e., greater than 200 cfs) would decrease from

the point of reference and the minor beneficia effects would be smilar to those described for the 6,372-ft
Alternative.
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Summary of Benefitsand Significant I mpactsand
I dentification of Mitigation M easures
(6,390-Ft Alternative)

# Bendfitsto gullswould be similar to those described for the 6,383.5-Ft Alternative, except that
theincreasein lakewide acreage of potentia nesting habitat from point-of -reference conditions
(260%) would be somewhat less.

# Offers substantia but less than maximum benefits to eared grebes, phalaropes, and other
migratory water birds because of increased productivity of dkali flies (30%) and brine shrimp
(30%) compared to point-of-reference conditions.

# Offerssubstantial benefitsto migratory ducksbecause of 16 acresof new pondsandincreased
productivity of adkdi flies and brine shrimp compared to point-of-reference conditions.

# Bendfits to wildlife of increased riparian habitat dong diverted tributary streams would be
identical to those described for the 6,383.5-Ft Alternative.

# Through inundation, loss of more than 1,000 acres of existing marshlands, wet meadows, and
scrublands and displacement of resdent wildlife.

Mitigation Measure. None are available.

IMPACTSAND MITIGATION MEASURESFOR
THE 6,410-FT ALTERNATIVE

Changesin Resour ce Condition

California Gull Nesting Habitat at Mono Lake

Under this dternative, Mono Lake would gradudly increase from the point-of-reference surface
elevation (6,376.3 feet) to an average of about 6,411 feet. Inwet yearsthelake could riseto amaximum
elevation of about 6,415 feet, and under an extreme drought it could decline to a minimum eevation of
about 6,401 feet (see Chapter 2, "Project Description”). Project impacts would be identicd to those
previoudy described for the 6,383.5-Ft Alternative, except that the potentia habitat acreage for nesting
gulls would not increase as much from the point-of-reference conditions (195%) because of inundation of
habitat (Table 3F-5).
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Effects of Invertebrate Productivity for Migratory and Nesting Water Birds

Based on the occurrence of hard substrates, productivity of akdi flies is predicted to be 20%
higher than under point-of-reference conditions (see Chapter 3E, "Aquatic Productivity). However, that
andysis does not consder submerged lakeshore vegetation that could potentialy serve as additiond hard
subgtrate for the attachment of akali fly pupae (Herbst pers. comm.).

Due to uncertainties regarding the extent of submerged vegetation and agae around the lakeshore,
the actud productivity of adkali flies cannot be accuratdly predicted at |ake elevations above about 6,390
feet. Accountsby prediversion observersindicatethat alkdi fliesmay have been more abundant a thelake
prior to 1940 than they were at the point of reference (Fisher 1902; Banta, DeChambeau, and McPherson
pers. comms.).

Brine shrimp popul ationswoul d increase by about 35% under thisdternative compared to the point
of reference. Thisincrease would substantialy benefit eared grebes. Thus, overdl increaseininvertebrate
food supplies under this aternative is expected to increase Mono Lake's attractiveness to eared grebes,
phaaropes, and other migratory water birds that consume brine shrimp.

Abundance of Migratory Ducksat Mono Lake

Approximately 260 acres of ponds and lagoons would reform at the north Mono shorelands (i.e.,
Black Point, Bridgeport embayment, Dune Lagoons), at South Tufa, and at the Wilson-Mill, Lee Vining,
and Rush Creek ddltas under thisaternative (see Chapter 3C, "V egetation™) that would provide migratory
ducks, shorebirds, and wading birds with new sources of fresh water for foraging, drinking, and bathing.
Smilaly, theaverageflowsat the deltas of Rush and Lee Vining Creekswould increase by about 60% and
80%, respectively, from the point of reference. Thus, the increased acreage of open water, streamflows,
and abundance of invertebrate food predicted under this dternative would provide habitat conditions for
migratory ducks smilar to those described in the prediversion period.

Restoration of prediversion habitats probably would permit substantid increases in the number of
migratory ducksvisiting Mono Lake compared to the point of reference. Populations of most specieshave
declined throughout North Americasince 1940, however, and the number of ducks using restored habitats
a the lake would likely befar less than maximum counts from the prediversion period. The actua number
of ducks visiting Mono Lake each year probably would vary depending on the population size and
reproductive success of these species in western North America.

Mono Basin EIR Ch 3F. Wildlife
1015/CH3F 3F-81 May 1993



Snowy Plover Nesting Habitat at Mono Lake

During average lake devations predicted under this dternative, al dkali [akeshore habitatswould
be inundated but about 4,800 acres of suitable habitat would till be available for nesting snowy plovers
on barren sands, pumice plains, and other unvegetated areas around the lakeshore (see Chapter 3C,
"Vegetation™). Thus, impacts on snowy plovers would be identical to those described for the 6,377-Ft
Alternative.

Wildlife Habitat Values of the Mono L ake Shorédine

Near-Term Changes. During the first few years under this dternative, the acreage and overdl
wildife va ues of lakeshore marshes, meadows, and wetlands scrub habitats would be smilar to the point
of reference (see Chapter 3C, "Vegetation”).

Long-Term Changes. At the average eevations predicted under this dternative, the acreage of
lakeshore habitats would decrease by about 84%, and the WHUswould decrease by morethan 75% from
the point of reference (Table 3F-6). Much of the inundated acreage would be akali lakeshore and dry
meadows, but more than 2,000 acres of marshes, wet meadows, and wetland scrub habitats aso would
be inundated and would displace resident wildlife. Effects on nesting ospreys would be smilar to those
described for the 6,390-Ft Alternative, except that the tufa groves along the south shoreline of the lake
would be inundated (Stine pers. comm.). By the time thisimpact materidized, however, adternate nesting
gtesfor this species would develop in tal trees or live snags dong Rush and Lee Vining Creeks.

Drought Effects. Extremedroughtswould result inincreased acreage of dkali lakeshoreand dry
meadow habitats, which would havelow vaueto wildlife. Thus, drought effects probably would besmilar
to the long-term changes described for this aternative.

Wildlife Habitat Values along Streams Tributary to Mono Lake

Benefits to wildlife of increased riparian habitat would be identica to those described for the

6,383.5-Ft Alternative.
Wildlife Habitat Values along the Upper Owens River
Under this dternative, the frequency of high flows (i.e., greater than 200 cfs) would decrease from

the point of reference and the minor benefits would be smilar to those described for the 6,372-Ft
Alternative.
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Summary of Benefits and Significant I mpacts and
I dentification of Mitigation Measures
(6,410-Ft Alternative)

# Bendfitsto gullswould be similar to those described for the 6,383.5-Ft Alternative, except that
the lakewideincreasein acreage of potentia nesting habitat from point-of -reference conditions
(195%) would be somewhat less.

# Bendfitsto eared grebes, phaaropes, and other water birds probably would be somewhat less
or smilar to those described for the 6,383.5-Ft Alternative.

# Providessgnificant potentid for increasesin migratory duck habitat through restoration of 260
acres of ponds and lagoons, increased flows at the creek deltas, and abundant invertebrate
food.

# Reaultsinmgor benefitsfor shorebirds, wading birds, and other migratory water birdsbecause
ponds and lagoons would be restored to their prediversion acreages.

# Throughinundation loss of 2,000 acres of existing marshlands, wet meadows, and scrublands;
resdent wildlife would be displaced.

# Bendfits to wildlife of increased riparian habitat aong diverted tributary streams would be
identical to those described for the 6,383.5-Ft Alternative.

Mitigation Measures. None are available.

IMPACTSAND MITIGATION MEASURESFOR
THE NO-DIVERSION ALTERNATIVE

Changesin Resource Condition

California Gull Nesting Habitat at Mono Lake

Under this dternative, Mono Lake would gradualy increase from the point-of-reference surface
elevation (6,376.3 feet) to an average of about 6,427 feet. Inwet yearsthelake could riseto amaximum
elevation of about 6,436 feet, and under an extreme drought it could decline to a minimum eevation of
about 6,416 feet (see Chapter 2, "Project Description”). Project impacts would be identical to those
previoudy described for the 6,383.5-Ft Alternative, except that the potential habitat acreage for nesting
guils would not increase as much from point-of-reference conditions (184%) because of inundation of
habitat (Table 3F-5).
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Effects of Invertebrate Productivity on Migratory Water Birds

Based on the occurrence of hard substrates, productivity of akdi flies is predicted to be 12%
higher than under point-of-reference conditions, and brine shrimp productivity would be 50% higher.
Bendfitsto eared grebes probably would be smilar to those described for the 6,383.5-Ft Alternative. Due
to uncertainties regarding the extent of submerged vegetation and agee around the lakeshore, the
productivity of dkali flies cannot be accurately predicted at the lake levels involved under thisdterndive,
as described previoudly.

Abundance of Migratory Ducksat Mono Lake

Benefits to migratory ducks would be identica to those described for the 6,410-Ft Alternative.

Snowy Plover Nesting Habitat at Mono L ake

During average lake eevations predicted under this dternative (i.e., 6,425-6,430 feet), al akdi
lakeshore habitats and many other barren areas would be inundated by the rising waters of Mono Lake.
Under such conditions, the available habitat could fal below point-of-reference requirements for this
gpecies (i.e., aminimum of 2,500 acres) and significant adverse impacts on snowy plovers could result.

Wildlife Habitat Values of the Mono L ake Shoreline

Adverse impacts of inundating 95% of the lakeshore wetland habitat would be smilar to those
described for the 6,410-Ft Alternative. Effects on nesting ospreyswould be smilar to those described for
the 6,410-Ft Alternative.
Wildlife Habitat Values along Streams Tributary to Mono Lake

Benefitstowildlifeof increased riparian habitat would besmilar to those described for the 6,383.5-
Ft Alternative, except that the cottonwood-willow habitat would be dightly more extensive (Table 3F-6).
Wildlife Habitat Values along the Upper Owens River

Under thisdternative, the frequency of high flows (i.e., greater than 200 cfs) would decrease from

the point of reference and the minor benefits would be smilar to those described for the 6,372-Ft
Alternative.
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Summary of Benefitsand Significant I mpactsand
I dentification of Mitigation M easures
(No-Diversion Alternative)

# Bendfitsto gullswould be similar to those described for the 6,383.5-Ft Alternative, except that
the lakewideincreasein acreage of potentia nesting habitat from point-of -reference conditions
(180%) would be somewhat less.

# Bendfitsto eared grebes would be smilar to those described for the 6,383.5-Ft Alternative;
benefits to phalaropes would be less or smilar to those described for the 6,383.5-Ft
Alterndive.

# Benditsto migratory duckswould beidentica to thosedescribed for the 6,410-Ft Alternative.

# Adverse impacts of inundating 95% of the lakeshore marshes, wet meadows, and wetland
scrub habitats would be similar to those described for the 6,410-Ft Alternative.

Mitigation Measure. None are available.

# Causesthe acreage of potentid snowy plover habitat to fal bel ow the minimum requirements
of the point-of-reference population.

Mitigation Measures. None are available.

# Redtores ponds and lagoons to their prediverson acreages, benefits to wildlife would be
identical to those described under the 6,410-Ft Alternative.

# Bendfits to wildlife of increased riparian habitat along diverted tributary streams would be

gmilar to those described for the 6,383.5-Ft Alternative, except that cottonwood-willow
woodlands would be dightly more extensve.

CUMULATIVE IMPACTSOF THE ALTERNATIVES

Related Impacts of Earlier Stream Diversonsby LADWP

Changesin California Gull Nesting Habitat Availability at Mono L ake

The lakewide acreage of potentia gull nesting habitat increased during the diversion period with
the exposure of the Negit and Paoha Idets (Table 3F-5). As discussed above however, Negit Idand
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provides more than twice the acreage of suitable habitat required to accommodate the largest gull colony
ever recorded at Mono Lake (i.e., 65,000 adultsin 1992). The newly exposed nesting habitat onthe Negit
and Paoha Idetswas eventudly occupied by nesting gulls, but it was not essentid to the colony aslong as
Negit Idand was isolated from the mainland and predator-free (i.e., a lake eevations above about
6,376.5 feet). Thus, the increased potentid nesting acreage during the diversion period is consdered a
minor cumulative benefit to gulls.

After Negit 1and became accessible to coyotes (i.e., below 6,376.5 feet), adequate habitat
remained on the Negit and Paoha Idets to support the lake's largest recorded colony (Table 3F-5). The
loss of Twain and Java Idets at lake eevations below about 6,373.5 feet, however, caused short-term
displacement of about half of the lake's nesting adults.

Decline of Invertebrate Food Supply for Nesting and Migratory Birds

The productivity of akali fliesin the prediversion period could not be predicted with accuracy (see
Chapter 3E, "Aquatic Productivity"), but quditative descriptionsand photographssuggest thet fliesgathered
in dense windrows around the entire |akeshore and offered superabundant food for large flocks of water
birds(Fisher 1902; Dawson 1923; Banta, DeChambeau, and M cPherson pers. comms.). Thesewindrows
were amajor source of food of native Paiutesin Mono Basin (Chapter 3K, "Cultural Resources').

Based on the occurrence of hard substrates around the lakeshore, maximum fly productivity may
occur between about 6,380 and 6,390 feet and, depending on the amount of submerged vegetation and
agae, a higher [akedevations. In contragt, brine shrimp would increasein direct proportion with declining
sdinities; they probably reached their greastest dbundance in the prediversion years when the lake's sdlinity
was about haf that at the point of reference (see Chapter 3E, "Aquatic Productivity").

Smilaly, the lack of prediverson census data for most water birds at the lake prohibits
comparisons with counts made in recent decades. Qudlitative accounts, however, suggest that eared
grebes may have increased in the diversion years while phaaropes probably were dways abundant and
widespread around the lakeshore. Because they are nutritionally and cdoricaly superior to brine shrimp,
however, dkali flies offer the most important invertebrate food at the lake, and surface eevations that
maximize their productivity would offer the greatest overall benefitsto migratory water birds. Asdiscussed
previoudy, phaaropesforaged at lessthan optimal efficiencies at when lakewide productivity of dkdi flies
was Smilar to the point of reference.

L ossof Habitat for Migratory Ducks

Asdiscussad inthe"Environmenta Setting” section, at least one million ducks were present a one
time during fdl migration in the prediverson years, thetotal number ducks visting thelake during an entire
year was never estimated (Banta, DeChambeau, and McPherson pers. comms.). Between 11,000 to
15,000 ducks currently vist the |ake each year, over a98% declinefrom the prediversion period. Asaso
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discussed previoudy, the declinein Mono Lake's duck population far exceeded declines observed in other
parts of Cdifornia during the same period. For example, duck populations in the Centrd Valey have
declined by only 40% to 60% since the mid-1960s.

The declines of migratory ducks at Mono Lake were most abrupt during the 1960s when about
260 acres of lakeshore ponds and lagoons were lost (i.e., when the lake surface fell below about 6,400
feet) and freshwater inflows at the creek deltas ceased. The lack of freshwater sources for drinking and
bathing gpparently contributed significantly to the decline,

Creation of Snowy Plover Nesting Habitat

As discussed in the "Environmentad Setting” section, snowy plovers were not recorded at Mono
Lake before the prediverson period and their breeding populations were not discovered until 1976.
Dedining lake e evations expanded the area of potentia breeding habitat to more than 10,000 acres, which
was beneficid to this species. At the point of reference, however, approximately 75% of this habitat was
not occupied and thousands of acres (including about 6,000 acres of dkali shordline) could be inundated
without causing cumulative, adverse impacts on snowy plovers at Mono Lake.

Increased Acreage of Vegetated L akeshore Habitats

About 4,000 acres of dkai and dry meadows, tal and short emergent marsh, and wetland scrub
habitats have colonized the lake's shoreline during the diverson period. By virtue of their large acreage
aone, these habitats benefit wildlife. Overdl, however, current shoreline habitats support a few bird
gpecies and dmost no smal mammds, reptiles, or amphibians (Appendix D). Similarly, the expansion of
vegetation around the lakeshore coincided with the loss of freshwater springs, ponds, and lagoons, which
provided essentia habitat for migratory ducksand shorebirds. Compared tothe prediversonyears, current
wildlife use of Mono L ake's shoreline habitats probably isgreatly reduced and the cregtion of sdlinemarsh,
meadow, and scrub habitats did not compensate for the loss of ponds and lagoons.

Loss of Wildlife Habitat Values along Streams Tributary to Mono L ake

Asdiscussed inthe " Environmental Setting” section, the riparian habitatsaong thetributary streams
were diminated or greatly reduced by dewatering, channel incision, and grazing during the diverson years
(see Chapter 3C, "Vegetation™). For example, morethan 200 acres of mature cottonwood-willow riparian
habitat were lost dong Lee Vining and Rush Creeks, which destroyed an important wildlife movement
corridor and removed arare, diverse, and productive wildlife habitat of the eastern SerraNevada. This
habitat 1oss also contributed to the decline of riparian-dependent specia-status species in Mono Basin,
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induding long-eared owls, willow flycatchers, yellow warblers, yellow-breasted chats, and mountain
beavers.

In addition to desiccation of riparian corridors below the diversion points, significant areas of
riparian habitats were lost dong upper Rush Creek due to the congtruction and inundation of Grant Lake
reservoir.

Almost 45 acres of riparian habitat were lost dong lower Mill Creek during the diverson years.
Smilar to Rush Creek, Mill Creek experienced incison due to declines in the lake's elevation and
uncontrolled spilling flows (see Chapter 3C, "Vegetaion”). Thisloss of riparian habitat would contribute
to the cumulative loss of riparian habitat vaues and disruption of movement corridors previoudy described
for the diverted tributary streams.

Decreased Wildlife Habitat Values along the Upper Owens River

As described previoudy, minor losses of willow scrub riparian habitat may have occurred due to
increased flows and channd ingtability below East Portal. About 11.8 acres of this habitat has been lost
during the diversion years, but some was removed by cattle browsing (see Chapter 3C, "Vegetation”).

Related I mpacts of Other Past, Present, or
Anticipated Projectsor Events

Past Grazing Practices

Asdescribedin Chapter 3C, "V egetaion”, grazing intheriparian corridorsand surrounding uplands
of Lee Vining, Rush, Walker, and Parker Creeks since the 1860s has apparently accelerated the loss of
riparian and meadow habitats.

Other Projects

Other projects described in Chapter 3C, "Vegetation" (i.e., past highway construction, SCE
congruction, anticipated widening of U.S. 395, and interim stream restoration) could cause short-term
disruption of wildlife and probably would contribute to long-term cumulative impacts if permanent losses
of riparian habitat occurred.
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Significant Adver se Cumulative Impacts

No-Restriction Alter native

#

Himinates Cdifornia gull nesting habitat on most idands and idets; causes possble
abandonment of Mono Lake as a breeding area.

Eliminates invertebrate food supply for water birds, causes possible abandonment of Mono
Lake as amigratory staging areafor eared grebes, phaaropes, and ducks.

Eliminates tributary riparian habitats and associated wildlife.

6,372-Ft Alternative

#

Resultsin long-term loss of Negit Idand and in loss of Twain and Javaldets as Cdiforniagull
nesting habitat 20% of the time.

Reaultsin decline of dkdi fly and brine shrimp productivity, especidly during droughts.

Causes degraded habitat for migratory ducks due to loss of 260 acres of ponds and lagoons
and reduced inflows at creek deltas.

Causes reduced wildlife habitat values and corridor continuity due to loss of 61 acres of
cottonwood-willow riparian habitat along the tributary streams.

6,377-Ft Alternative

#

#

Potentidly reduces dkali fly productivity and potentid food for migratory water birds.

Degrades habitat for migratory ducks due to loss of 260 acres of ponds and lagoons and
reduced inflows at creek deltas.

Reduceswildlife habitat values and corridor continuity dueto loss of 52 acres of cottonwood-
willow riparian habitat aong the tributary streams.

6,383.5-Ft Alternative

# Degrades habitat for migratory ducks due to loss of 254 acres of ponds and lagoons and
reduced inflows at stream deltas.
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# Reduceswildlife habitat vauesand corridor continuity dueto lossof 50 acres of cottonwood-
willow riparian habitat along the tributary streams.

6,390-Ft Alternative

# Degrades habitat for migratory ducks due to loss of 245 acres of ponds and lagoons,
potentidly restores some lost vaues by increasing inflows at creek deltas.

# Reduceswildlife habitat values and corridor continuity dueto loss of 48 acres of cottonwood-
willow habitat dong the tributary streams.

6,410-Ft Alternative

# Reduceswildlife habitat values and corridor continuity dueto loss of 46 acres of cottonwood-
willow habitat dong the tributary streams.

No-Diversion Alternative

# Reduceswildlife habitat vaues and corridor continuity dueto loss of 44 acres of cottonwood-
willow habitat dong the tributary streams.

Mitigation Measuresfor Significant Cumulative Impacts

Mono Lake

Cumulative impacts on nesting gulls and feeding of migratory water birds can be avoided only by
sdection of higher lake-leve dternatives; no other mitigation measures are available. Predation of Twain
and Javaldets could be avoided by maintaining the lake's elevation above about 6,374 feet; amilarly, the
land bridge to Negit Idand would be covered at about 6,376.5 feet. The net loss of freshwater habitats
providing migratory duck habitat can be mitigated.

Restore Lakeshoreand Creek Delta Pondsto ProvideHabitat for Migratory Ducksand
Other Water Birds. Minor excavations and diversion of surface flows could be used to restore
freshwater ponds at the ddltas of Lee Vining and Rush Creeks (see Chapter 3A, "Hydrology"). Restoring
freshwater ponds on the creeks and around the lakeshore (e.g., DeChambeau ponds) would offer magjor
benefits for migratory ducks. Specific restoration plans should be prepared for each area that would
specify soil types, congtruction techniques, water sources, vegetation establishment, and target wildlife
habitat vaues. Overal, the god should be to restore at least 260 acres of ponds and lagoons (i.e., the

Mono Basin EIR Ch 3F. Wildlife
1015/CH3F 3F-90 May 1993



prediversion acreage) around the lakeshore. Due to declines in their populations throughout North
America, ducks probably would not return to their former abundance in Mono Basin; however, restored
lakeshore wetlands would enable ducks to expand their use of the lake.

Tributary Streams
Severa measures are available,

Rewater Subsidiary Channelson Rushand LeeVining Creeks. Techniquesfor rewatering
of subsdiary channels onlower Rush and Lee Vining Creeks are described in Chapter 3C, "Vegetation”.
Restoring these habitatswoul d have mgjor benefitsfor wildlife, especialy those speciesthat avoid the swift-
moving waters of the primary channels or are dependent on food and cover provided by cottonwood-
willow corridors.

Manage Streamflows to Optimize Conditions for Natural Vegetation Recovery.
Techniquesfor optimizing natura vegetation recovery described in Chapter 3C, "V egetation” would offer
magor benefits to wildlife, including a variety of specia-datus species.

End Livestock Grazing in the Tributary Stream Riparian Corridors Permanently. As
described in Chapter 3C, "V egetation”, a permanent ban onsheep grazing in theriparian corridorswould
enhance vegetaion recovery and the wildlife habitat vaue of these areas. A single entry into ariparian
corridor by alarge flock of sheep can destroy a year's worth of restoration effort in afew hours.

Plant Woody Riparian Vegetation Onsite and Offsite. As described in Chapter 3C,
"Vegdation”, planting woody riparian vegetation onsite and offste would enhance the recovery of riparian
corridors. Thiswould facilitate wildlife use of the restored aress.

Congtruct Fresnwater Pondsat Cain Ranch, DeChambeau Ranch, and along L ower Lee
Vining and Rush Creeks. Techniquesfor condructing freshwater ponds at Cain Ranch, and on lower
Rushand Lee Vining Creeks are described in Chapter 3C, "Vegetation”. Restoring these habitats would
have mgor benefits for wildlife, especidly migratory ducks.
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Andrews, Jerry. Long-time resident of Mono Basin, CA. October 29, 1991 - summary of interview with Ilene
Mandelbaum and Emilie Strauss.

Arcularius, John. Owner. Arculariusfishing ranch, Mono County, CA. May 1991 - telephone conversationswith Pete
Rawlings.

Audet, Dan. Contaminant speciaist. U.S. Fish and Wildlife Service, Ventura, CA. July 15, 1992 - memorandum.
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Banta, Don. Long-time resident of Mono Basin, CA. October 29, November 6, and December 31, 1991 - summary of
interview with Emilie Strauss; October 6 and 20, 1992 - telephone conversations with Ted Beedy.

Cain, John R., Jr. Science associate. Mono Lake Committee, Lee Vining, CA. September 16, 1991 - telephone
conversation with Ted Beedy.

Carle, David. Mono Lake Tufa State Reserve, Lee Vining, CA. May 3, 1993 - telephone conversation with Ted Beedy.

Clover, Katherine. Property owner on Rush Creek, Mono County, CA. April 23, 1985 - summary of telephoneinterview
with [lene Mandelbaum.

DeChambeau, Kent. Attorney. State Legislature (retired). January 6, 1993 - meetings and tel ephone conversation with
Ted Beedy.

Durant, Jessie. Historical resident on Rush Creek, Mono County, CA. October 13, 1991 -summary of interview with
Emilie Strauss.

Elphnick, Chris. Research assistant. University of California, Irvine, CA. August 1991 - conversation with Ted Beedy.

Ford, Larry. Biologist. U.S. Forest Service, Inyo National Forest, Lee Vining, CA. 1989 - conversationswith Margaret
Rubega.

Gaines, David. Founder and chairperson. Mono Lake Committee, Lee Vining, CA. April 24, 1985 - progress report to
Mono L ake Committee; numerous conversations with Ted Beedy during 1976 through 1987.

Harris, John H. Associate professor of biology. Mills College, Oakland, CA. May-November 1991 - meetings and
telephone conversations with Ted Beedy.

Herbst, David. Researcher. SierraNevadaAquatic Research Laboratory, University of California, Mammoth Lakes, CA.
June 1991-June 1992 - multi ple tel ephone conversations and meetingsin thefield with Ted Beedy; October 15, 1992
- telephone conversation with Ted Beedy.

Hess, August. Long-timeresident of Mono Basin. October 29 and December 20, 1991 - summary of interviewswith llene
Mandelbaum and Emilie Strauss.

Jehl, Joseph R., Jr. Director of research. Hubbs Marine Research Institute, San Diego, CA. March 1991-July 1991 -
meetings and correspondence with Ted Beedy.

Mandelbaum, Ilene. Associate director. Mono Lake Committee, Lee Vining, CA. April 24, 1985 - progress report to
Mono Lake Committee.

McPherson, Wallis. Long-time resident of Mono Basin, CA. Summary of interview with Emilie Strauss; April 29, 1989 -
summary of interview with [lene Mandel baum; September 19, 1991, and October 28, 1992 - tel ephone conversations
with Ted Beedy.

Menigan, Larry S. Wildlife specialist. U.S. Bureau of Land Management, Bishop, CA. July 29, 1976 - memorandum
concerning Mono Lake inventory.

Murphy, Tom. Resident and coyote researcher at Mono Lake. Mono City, CA. February 1991 - meetingsin the field.

Obst, Brian. Professor. University of Caifornia, SantaBarbara, SantaBarbara, CA. 1989-1990 - multiple conversations
with Margaret Rubega.
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Page, Gary. Shorebird biologist. Point Reyes Bird Observatory, Stinson Beach, CA. September 25, 1991 and February
14, 1992 - telephone conversations with Ted Beedy.

Preston, Jack. Long-timeresident of Mono Basin, CA. April 21, 1986 - summary of interview with [lene Mandel baum.

Reid, Fritz. Biological supervisor for the Pacific Flyway. Ducks Unlimited, Sacramento, CA. December 14, 1992 -
telephone conversation.

Rubega, Margaret. Graduate student. University of California, Irvine, Irving, CA. March 1991-June 1992 - multiple
conversations with Ted Beedy.

Sanders, Susan. Wildlife biologist. Woodlands, CA. December 14, 1992 - meeting with Ted Beedy.

Shivik, John. Graduate student and coyote researcher at Mono Lake. University of California, Berkeley, Berkeley, CA.
July 1991 - meetingsin the field.

Shuford, David W. Biologist. Point Reyes Bird Observatory, Stinson Beach, CA. May 1991-October 1992 - multiple
meetings and telephone conversations with Ted Beedy.

Skorupa, Joe. Wildlife biologist. U.S. Fish and Wildlife Service, Pacific Coast Research Station, Davis, CA. December
10, 1991, and October 23, 1992 - telephone conversations with Ted Beedy.

Stine, Scott. Professor and geomorphology expert. CaliforniaState University, Hayward, Hayward, CA. July 1991-June
1992 - multiple meetings and tel ephone conversations with Ted Beedy.

Strauss, Emilie. Biologist. Mono Lake Committeg, Lee Vining, CA. May 1991-June 1992 - multiple telephone
conversations and meetings with Ted Beedy.

Swanson, George A. Wildlife biologist. U.S. Fish and Wildlife Service, Northern Prairie Wildlife Research Center,
Jamestown, ND. December 5, 1991 - telephone conversation with Ted Beedy.

Swarth, Chris. Graduatestudent. CaliforniaState University, Hayward, CA. 1976-1982 - multipleconversationswith Ted
Beedy.

Taylor, Tim. Wildlife biologist. June Lake, CA. Meeting and multiple telephone conversations during 1991 and 1992
with Ted Beedy.

Tillemans, Brian. Range and wildlife specialist. Aqueduct-Northern District, Los Angeles Department of Water and
Power, Bishop, CA. June 1991-November 1992 - multiple conversations with Pete Rawlings and Ted Beedy.

Vestal, Eldon. Fisheries biologist (retired). California Department of Fish and Game, Napa, California. September 19,
1991, and October 29, 1992 - telephone conversations with Ted Beedy.

Winkler, David. Assistant Professor of Ornithology. Cornell University, Ithaca, NY. June 1991-October 1992 - multiple
telephone conversations with Ted Beedy.

Y parraguirre, D. R. Waterfowl biologist. California Department of Fish and Game, Sacramento, CA. October 23, 1992 -
telephone conversation with Ted Beedy.
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