Appendix C. CaliforniaGullsat Mono Lake since 1900:
Population Trends, Survivorship, and

Rﬂroduction Success

POPULATIONS FROM 1900 TO 1940

Jehl et d. (1984, 1988) and Winkler and Shuford (1988) summarized the available information on
Mono Lake's nesting Cdiforniagulls since 1900 (Table C-1). These authors reviewed most of the same
references contained in the incomplete historica record. They disagreed, however, on the reiability and
interpretation of historical population estimates, especidly the possible inferences regarding changesin the
gze and digtribution of the gull colony in this century.

Dixon(1916) wasapparently thefirst ornithol ogist to make quantitative censuses of thenestinggulls
at Mono Lake. Heestimated 1,000 pairs (about 2,000 adults) nesting dong two long obsidian-likeridges
on the north side of Paoha Idand (Table C-1). Dixon (1916) aso visted Negit Idand but did not make
reference to gulls nesting there. Based on Dixon's field notes, Grinndl and Storer (1924) characterized
Cdiforniagulls as "common in summer on Mono Lake, nesting on Paohaldand”.

Dawson(1923) spent severa daysobserving nesting Californiagullson Paohaldand and estimated
250 pairsat the Lagoon Colony and about 600 pairs at the Black Rocks Colony (these coloniesa so were
surveyed by Dixon [1916]) for atotal of about 850 pairs (1,700 adults) (Table C-1). Dawson (1923) dso
vigted the main colony on Negit Idand, the largest a the lake at that time, but he did not estimate the
number of gulls nesting there. He dso observed an uncounted number of gulls nesting on the "outlying
rock”, which Jehl et d. (1984) identified asLittle Tahiti Idet. Nichols(1938) reported that theMono Lake
colony was confined to Negit Idand, and he estimated the total population at 3,000 adults.

Grinndll recorded a secondhand account of 60,000 nesting gulls at Mono Lake in his 1937 field
notes (Table C-1). These notes aso were reviewed by Winkler and Shuford (1988), who believed the
secondhand nature of the account reduced its reliability because it was not based on Grinndl's persona
observations. These authors, however, consdered Grinndl's notes evidence that a sizeable colony
probably nested at Mono Lake in the late 1930s.

Despite the few direct counts of the prediverson gull colony, the available observations provide
evidence that a least a few thousand nesting gulls were present on Negit Idand or Paoha Idand before
1940 (Table C-1). Although it is much larger than Negit Idand, Paoha Idand was probably used less

Mono Basin EIR Appendix C. California Gulls
549\APPD-C C-1 May 1993



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.).

POPULATIONSFROM 1941 TO 1975

Thefirst postdiversion estimates of the Cdiforniagull colony were made by Y oung (1952), who
reported gpproximately 1,500 nesting birdsrestricted to about 3 acres on the northeast side of Negit Idand
(Table C-2). Young (1952), observing that his countswere lower than those of Dawson (1923), Grinnell
and Storer (1924), and Nichols (1938) (Table C-2), believed that the population was declining. Young's
(1952) comparisons of his estimates with those of Dawson (1923) havelittle meaning, however, because
Dawson did not attempt to count the most populous colony on Negit Idand.

Johnston (1956) conducted detailed studies of the reproductive physiology of Cdiforniagulls at
Negit Idand, the only colony in the early 1950s. He did not attempt to make systematic censuses of their
population, and his rough estimates ranged from 3,000 to 10,000 nesting adults during 1952 and 1953.
Smilaly, Johnston (1956) questioned Y oung's (1952) interpretation of gull population trendsand indicated
that it was unwise to speculate about the numbersin this colony until annua census datawere availableto
replace the sporadic and perhaps inaccurate records that existed at that time.

Although Dawson (1923) reported an uncounted number of gulls on the "outlying rocks' of Negit
Idand in 1919, most of the highest Negit Idets emerged from the lake in the 1930s and these were mainly
pinnacles. Not until the early 1960s did substantia areas of substrate suitable for nesting gulls become
avaladle (Stine 1992). The Negit Idets were gpparently first colonized by large numbers of nesting gulls
during the early or mid-1960s, but apparently no systematic counts of the Cdiforniagull colony were made
during this decade (Table C-2). Jurek (1972) made arough estimate of 10,000 gullsin the vicinity of the
colonies at Negit Idand and the Negit Idets and estimated "uncounted thousands around the lake". He
consdered his estimate of 1,200 adults at Negit Idand conservative because many birdswere not visble,
and hedid not makeacomplete count there. Nesting gullson the Negit 1detsmay have outhumbered those
on Negit Idand, but they were not counted (Jurek 1972).

Jurek (1973) estimated that 42,500 adult gullswere present during an aerial survey of Mono Lake
inlate August 1973. In most years, nesting Cdiforniagulls depart from Mono Lake by early Augus, and
Jdurek's (1973) high count indicates an unusud influx of fal migrants, ddayed breeding that year (Jehl et d.
1984), or possibly an overestimate.

Stdlcup and Greenberg (1974) estimated 20,000-30,000 adult gullsat Mono L ake but their count
was made from a mainland vantage point more than 4 miles from the nesting colony where most nesting
gullswere not visble (Table C-2). Mangan (1974) aso estimated about 20,000-30,000 breeding gulls,
but he did not make separate counts of Negit Idand and the Negit I1dets. In 1975, however, Mangan
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(1975) and Heindd (1975) estimated only about 2,000 adult gulls on Negit Idand; none gppeared to be
nesting on the Negit Idets (Table C-2).

POPULATIONS FROM 1976 TO 1988

Winkler et d. (1977) made the first attempts to census the lake's entire gull population from the
ground and estimated about 51,000 nesting adults in early July 1976 (Table C-3). During this census,
about two-thirds of the nesting birds were on Negit Iand and about one-third were on the Negit 1dets.
With atotal of more than 50,000 nesting gulls, the Mono Lake colony was one of the two largest in the
world and supported about 20% of the global population and 95% of the California nesting population of
this species (Winkler 1983a, Dennis M. Power Associates 1980). The world's largest concentration of
neging California gulls occurs at the Great Sdt Lake, which supported a population of about 75,000
80,000 adults during most of the 1980s (Paul et a. 1990) and currently holds about 130,000 nesting gulls
(Jehl pers. comm.).

The Mono Lake colony was not censused in 1977 or 1978, but Winkler estimated that the gull
population was roughly constant from 1976 to 1978 because the dendty of nesting gulls and their
distribution gppeared to be amilar in those years (Winkler and Shuford 1988). During this period, the
breeding population was estimated at 40,000-50,000 adultsand the popul ation used both Negit Idand and
the Negit Idets (Winkler 1980a, 1983b). Negit Idand was first land bridged to the mainland around
November 1977. Because of concerns about the potentia impacts of coyotes and other terrestrial
predators on nesting gulls, government agencies blasted a channd between Negit Idand and the mainland
in 1978 (Winkler 1980b, Winkler and Shuford 1988).

InJduly 1979, nesting gullswerefirst observed on the Paohaldets. About one-quarter of thelake's
popul ation nested there that year (Jehl 1991a; Court Testimony, Vol. XI11) (Table C-3). Effortsto protect
Negit Idand, including blagting channels and erecting predator fences, were unsuccessful, and canids
(probably coyotes) crossed the land bridge, causing abandonment of the Negit Idand colony and reducing
the number of successfully reproducing gulls (Winkler 1980b, 1983b). 1n 1980, the number of nesting gulls
remained about the same as 1979 and the proportions of the total population nesting on the Negit and
Paoha Idets remained about the same (Winkler 1987, Winkler and Shuford 1988).

During 1981-1982, Mono Lake dropped to its lowest historical elevation of 6,372 feet (NAS
1987, CORI 1988). The mgjor difference between the census results in the 2 years was the absence of
reproduction on Twain and Java Idets in 1982 because of land-bridging to the mainland at the beginning
of theyear. Twain Idet was the most densaly populated idet from 1979 until 1981, and Twain and Java
Idets had supported an average of 40% of lakewide breeding population during that period (Winkler
1983b).

In 1983, long-term gull studies were initiated on the Paoha Idets by the Hubbs-Sea World
Research Ingtitute (HSWRI) (Jehl 1983) and on the Negit I1dets by the Point Reyes Bird Observatory
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(PRBO) (Shuford et d. 1984). These research teams shared information and had more comprehensive
coverage of the entire Mono Lake gull population, which improved the overdl estimates of breeding adults
and their reproductive success. Since 1983, the size of Mono Lake's gull colony has been estimated by
counting the total number of occupied nests on each idand and idet and multiplying by two adults per nest
(Jehl 1983, 1984b; Shuford et al. 1984).

Between 1983 and 1988, the estimated number of adult gulls nesting at Mono Lake ranged
between about 44,000 and 50,000 (Table C-3). Negit Idand was recolonized by nesting gullsin 1985
after resdent coyotes were trapped and removed from the idand (Shuford and Page 1985, Winkler and
Shuford 1988). A few gullsaso nested on Duck Idet (apeninsulaof Paohaldand at |ake elevationsbelow
6,379.5 feet) in 1986 but not in subsequent years after it again became apeninsula(Table C-3). Numbers
of nesting gulls on Negit Idand increased every year between 1985 and 1989, but at their maximum of
about 5,500 adults(in 1989), they represented only about 12% of M ono Lake'snesting population. During
1983-1988, the mgjority of gulls nested on the Negit I1dets, and amost one-hdf of the lake's population
was on Twain Idet; other Negit Idets that supported more than 1,000 nesting gulls in any year included
Little Tahiti, Little Norway, Steamboat, Java, Spot, and Tie (Dierks 1990, 1991).

About one-third of Mono Lake'sgull population nested on the Paohal detsin 1983, but from 1984
through 1988 the Paoha Idets never supported more than about 15% of the tota population (Table C-3).
During these years, Coyote | det cons stently supported more than 1,000 nesting gulls; Anderson, Browne,
and portions of McPherson Idet supported 500 or more birds in most years (Jehl 1989). Other Paoha
Idets, including Brewer, Hoffman, Gull, Smith, Conway, Dawson, Whitney, Channel, Obsidian, and
Winkler, were used intermittently by nesting gullsbecauserapidly changing lakelevelsand related erosiond
forces made them unavailable in many years (Jehl 1989).

Despite rapid changes in the lake's level and the digtribution of potentid nesting habitat during
1983-1988, Mono Lake'sadult gull population remained relatively stable (i.e., between about 44,000 and
50,000 birds) during this period.

POPULATIONS FROM 1989 THROUGH 1992

Coyoteswere present on Negit Idand and Pancake ld et in 1989, limiting gull reproduction at those
gtes. Gulls nested without disturbance, however, on other idets and most were on the Negit I1dets with
Twain, Java, and Little Tahiti supporting thelargest populations. Morethan 5,000 gullsaso nested insmal
colonies on the outer "white rocks' areas on the eastern and southern shoreline of Negit Idand (Dierks
1990). Similarly, more than 5,000 gulls nested on the Paoha Idetsin 1989 (Jehl 1989).

In 1990, the number of nesting gulls was estimated at 61,500, the highest recorded at Mono Lake
by that time (Dierks 1991, Jehl 1991b). The number of nesting gulls on the Paoha Idets dmost doubled
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from an estimated 2,682 in 1989 to 5,145 in 1990 (Jehl 1991b). Similarly, numbers of breeding gullson
most of the Negit Idets increased markedly from an estimated 16,641 in 1989 to 22,765 in 1990.

Gull numbers on Negit Idand increased only dightly in 1990 compared to the previous year; Negit
Idand and Pancake Idet were the only two idands that were visted by coyotes that year (Dierks1991).
Pancake Idet was reinvaded by coyotes and other mainland predators in 1990; it supported 651 nests
(down from 1,395 nestsin 1989) in late May, when coyote tracks were first observed on that idet that
year. Inearly July, Pancake Idet was totaly abandoned; damaged eggshells dso showed signs of canid
predation, suggesting that coyotes had completely disrupted gull nesting (Dierks 1991).

In 1991, an estimated 43,520 adult gulls nested at Mono Lake and the Negit Idets and Negit
Idand supported 80% of thelake'sbreeding gulls. Asin previousyears, Twain Idet supported about one-
half the nesting gullsat Mono Lake; Little Tahiti, Java, and Steamboat | etsaso provided habitat for more
than 1,000 adults. More than 1,500 gulls attempted nesting on land-bridged Negit Idand, but they al
abandoned theidand by late May (see "Predation” below). Pancake ldet was connected to themainland
in 1991 and was not used by nesting gulls (Dierks and Shuford 1992). Approximately 8,884 gulls nested
on the Paoha Idets in 1991; as in recent years, the largest colonies were on Browne, Coyote, and
McPherson Idets (Jehl 1991b).

In 1992, the gull colony exceeded its 1990 high and an estimated 64,976 breeding adults were
recorded at Mono Lake (Table C-3). Morethan 70% of the nesting gullswere on the Negit Idets; Twain
|det supported 31,792 adults, which represented dmost 50% of thelake'sbreeding gullsthat year (Shuford
pers. comm.). Other Negit Idets supporting large numbers of nesting gulls included Little Tahiti (7,620),
Little Norway (946), Steamboat (1,724), Java (2,080), and Spot (660) (Dierks and Shuford 1992).

Only four nests were found on Negit Idand in 1992, and none was successful. The land bridge
offered coyotes and other mainland predators easy access to the idand and probably reduced its
attractiveness to nesting gulls. Evidence of coyotes (i.e., fresh tracks and severd recently preyed upon
chick corpses) was found on Java Idet for the first time since 1982. Probably as a result of coyote
predation, chicks on Java ldet had alow postbanding surviva (percent of chicks banded in early July that
fledged) and therateson various Negit Idetswere: Java(78%), Steamboat (95%), Krakatoa (90%), Little
Norway (88%), Spot (88%), Little Tahiti (90%), and Twain (90%) (Shuford pers. comm.).

The Paoha Idets had unprecedented numbers of nesting gullsin 1992, when an estimated 18,566
adults were reported (Table C-3). This total represented more than 28% of the lake's population and
included nearly twice as many breeding adults as were reported in 1990, the next highest yearly count.
One pair of gullstried unsuccessfully to nest on Paoha ldand during the 1992 breeding season (Jehl pers.
comm.).
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REPRODUCTIVE SUCCESS FROM 1976 THROUGH 1992

Four techniques have been used to estimate gull reproductive success a Mono Lake, including the
fenced plot, idet-by-idet, Lincoln index, and cooperdtive interagency census methods (Winkler 19833,
1987). Only the fenced plot and idet-by-idet methods, however, have been widely used to report
lakewide reproductive success since 1983 (Shuford pers. comm.). Thefenced plot method involvesdirect
counts of chicksin enclosures. Thismethod is usualy more accurate thanthe other techniques; however,
the only long-term data set available using thismethod isfrom the Negit Idets (Shuford pers. comm.). The
idet-by-idet method relies on the best estimates of reproductive success from each of theidandsand idets
derived from one of the three other methods mentioned above.

The first method used to estimate |akewide reproductive success, later known as the cooperative
interagency census, was begun by Winkler in 1976 (Winkler 19834). This technique employed censuses
of chicks from a boat and had the advantages of rapid, lakewide coverage of the breeding colony and
minimd disturbance of nesting birds (Winkler 1987). Themain limitation of these censuseswastheinability
of observersto detect dl chicks onidetsof differing Sze and rdief, which resulted in underestimates of the
breeding adults and fledglings. Cooperative interagency counts were continued through 1987, however,
to provide continuity with Winkler's (19833) estimates of the number of fledged young that were derived
using this method (Shuford pers. comm.). Shuford (1986) compared his estimates of fledging successin
1983-1986, which were derived from severd largdly independent methods of censusing, and found that
they generated smilar vaues.

Regardless of which method is used to derive the data, reproductive success is calculated by
dividing the estimated number of fledged young in the entire colony by the number of breeding adults. The
number of breeding adults early in the nesting season (e.g., the third week in May) is the most meaningful
index of the adult breeding population (Winkler 1987). Late-season estimates (e.g., early Jduly) of adult
populations do not account for adultsthat initiated nesting but abandoned the effort (Winkler 1987). Thus,
the fledging success per adult when gpplied to the entire colony is somewhat inflated because the total
number of fledglings produced should be atributed to a smaler number of adults.

Based on reinterpretation of data origindly presented by Winkler et d. (1977), fledging success
of theMono Lakegull colony was estimated at 0.52 in 1976 (Shuford pers. comm.). Systematic censuses
of the gull colony were not conducted in 1977 and 1978, and no estimates of reproductive success are
available for those years (Table C-3).

In 1979, mainland predators (probably coyotes) invaded Negit Idand for the first time, and
reproductive success for the Mono Lake colony was about half its caculated value in 1976 (Table C-3).
Predators caused total reproductive failure on Negit Idand that year but did not destroy the entire Mono
Lake colony because many other gulls nested on the Negit and Paoha Idets (Winkler pers. comm.).
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Winkler (1987) and Winkler and Shuford (1988) estimated the colony at relatively constant
population sizes (i.e., between 40,000 and 50,000) from 1979 until 1982 but observed mgjor differences
in reproductive success in those years. 1n 1980, fledging success dmost doubled compared to 1979, but
1981 and 1982 had the lowest reproductive success on record (Table C-3). High temperatures and
possibly reduced food supplies were hypothesi zed to have caused high chick mortditiesin 1981 (Winkler
1987). Twain and Javaldetswereland bridged to the mainland late in 1981, and nesting gulls abandoned
themin 1982. Totd chick production in 1982 was about 43% lower than it had been the previous year.
When adult gulls abandoned their nesting habitat on Twain and Javaldets, some of them apparently began
preying on gull eggs from nests on other idets;, some adult gulls whose nests had been destroyed aso
became "marauders’ and probably increased overall nest predation even further (Winkler pers. comm.).

In winter 1982 and 1983, the elevation of Mono Lake increased by more than 8 feet due to
extremdy high runoff. In this period of lakewide changes, gull reproductive success increased from the
vaues observed in the 1981 and 1982 breeding seasons (Table C-3). Lake levels continued to risein
1984, but gull reproductive success decreased from the previous year. From 1985 until 1988, the lake's
elevation remained above 6,378 feet and gull reproductive success was higher than that observed in the
early 1980s (Table C-3).

Despite the presence of coyotes on Negit Idand and Pancake Idet late in the season, gulls
continued to reproduce successfully at Mono Lake in 1989 (Dierks 1990, Jehl 1989). Overal,
reproductive successwas high compared to thelate 1970s and early 1980s (Table C-3). In 1990, thegull
colony had the highest fledging success on record (Dierks 1991, Jehl 1991b). Lakewide reproductive
success in 1991 declined from the previous year, and the three smal colonies on Negit Idand failed
completely (see "Predation” below).

1IN 1992, fledging successwas higher than in any previousyear except 1990 (Table C-3). Noclear
explanationwas apparent for the high fledging success reported at Mono Lakein 1992. Jehl and Shuford
(pers. comms.) suspected it could have been due to the warm spring westher and an early brine shrimp
hatch.

SURVIVORSHIP

Winkler (1987) analyzed 136 recoveries of gullsbanded at Mono Lake between 1938 and 1985;
thefina pool included only recordsof birdsthat fledged and departed Mono L ake and that wererecovered
in reasonably fresh condition. In the past 20 years, sophisticated methods have been developed for
edimating surviva rates from band recovery data(Brownieet . 1985). These new methods assume that
large numbers of birds have been banded in al age classesin the same year and permit estimations of the
age-specific surviva and recovery rates of alarger population.

Unfortunately, the Mono Lake sample of band recoveries contained only one individud that had
been banded as an adult; thus, it was not possible to use the new methods to estimate the age-specific

Mono Basin EIR Appendix C. California Gulls
549\APPD-C C-7 May 1993



survivd rate of this population (Winkler 1987). A precise estimate of the adult and juvenile survivd rates
for the entire world population of this species was impossible using the new methods because fewer than
100 gulls banded as adults have been recovered dead in dl the years of banding.

Due to thelack of adequate band recovery data, Winkler (1987) considered the distribution of the
ages at death of dl birds in the recovered sample, regardless of the year in which they were banded. By
assuming thet theinterannua variationin surviva rateswasnegligible, the popul ation s ze was gpproximeately
stable, and the recovered samplewas arandom sample of thelarger population, Winkler (1987) ca culated
a survivd rate by estimating the rate at which the sizes of successve age classes dwindle. The mean
survivd rate over dl age classes using these methods was 0.57.

Winkler (1987) dso estimated survivorship of Mono Lakegullsby observing apopulation of color-
banded adult gulls on Little Tahiti 1det from 1980 until 1982. By counting the number of marked gulls
returning each year, he estimated the adult surviva rate at 0.79. Winkler (1987) examined sources of bias
to determine which vaue (eg., 0.57 or 0.79) was the best estimate of gull survivorship. The esimate
derived from the age Structure assumed arelatively stable population, despite the fact thet it was growing
at an annuad rate of about 5% from the early 1900s until the mid-1970s (Jehl et al. 1984). Population
growth would have the effect of overrepresenting younger age classesin the sample but would be unlikely
to affect the representation of older age classes.

Another source of biasin thelifetable andysisisthe problem of band losses, which underrepresent
older age classes and decrease their gpparent surviva rate (Winkler 1987). Recognizing the problems
inherent in elther gpproach to estimating survivorship, Winkler (1987) tentatively recommended surviva
rates of about 0.8 for adults and 0.6 for juveniles.

ESTIMATION OF POPULATION GROWTH RATE

Winkler (1987) used the estimates of surviva rates and fecundity described in the preceding
sections to produce a life table for the Mono Lake gull colony. The fecundity of this colony has been
studied only since 1979, and even during thisrdaively short time fledging success has varied sgnificantly
(Table C-3). The life table must include a "typicd" estimate of the number of fledglings produced per
femae in the population = m,.

The Mono Lake colony has an unusudly low dutch size, averaging only two eggs, which limitsits
potentia production of offspring (Winkler 1985). Winkler (1987) used the4 previousyearsof record (i.e.,
1983 through 1986) and calculated that an individua on average produced only about 0.3325 offspring
per reproductive season (sum of fledged chicks [61,201] divided by sum of adults early in the breeding
season [184,078]). Hedging success hasvaried each year at Mono Lake, and average fecundity generdly
has increased in this colony since Winkler's (1987) andyss was conducted (Table C-3).
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Given the uncertainties in the estimations of both fecundity and survivorship, Winkler (1987)
presented hislifetable asaseries of five optionsthat depended on theinitial assumptions. For each option,
he tabulated the assumed survivorship and fecundity ratesand cal culated an overall population growth rate.
A stable population would have a population growth rate of 1.0, and populations with growth rates less
than 1.0 are shrinking; no populaion will persst for along period with agrowth rate of lessthan 1.0 without
being congtantly replenished by immigrants from other populations. Population growth rates for Winkler's
(1987) five options ranged from a low of 0.661 to a high of 0.905, suggesting that the Mono Lake gulll
population was not sustaining itsalf with loca recruits from the population.

Winkler (1987) dso caculated the population growth rate of the population for awidevariety of
aurviva rates and fecundities to determine how much these variables must be changed in order to predict
a dtable or increasing population. The results of these smulations suggest that the Mono Lake gull
population will decline in the future (unless it is presently being supplemented by immigrants from other
gtes), or the vaues used for fecundity and survivorship are grosdy underestimated (Winkler 1987).

Murray (1988) reviewed Winkler's (1987) life tables and concluded that an adequate andysis
would require qudity data on age-specific mortaity and fecundity. Murray (1988) questioned the use of
0.3325 as an average annud fecundity vaue because it was calculated using the cooperative interagency
census method. He recalculated fecundity rates using data gethered by other methods and concluded that
the fenced plot method was the most reliable and yielded the highest m, vaue (0.3953); those derived by
the idet-by-idet method were closer to the fenced plots than they were to the interagency counts in 2 of
3 sample years. Murray aso pointed out that Jehl and Stewart (1988) estimated 0.85 chicks per pair at
nine fenced plots on the Paohaldetsin 1987; this convertsto 0.445 chicks per adult, which may beamore
redigic vdue of m,

Murray (1988) also questioned other aspects of Winkler's (1987) lifetable analyss, including the
assumption of an 8-year life expectancy, the falure to include the effects of immigration inthemodd, and
the caculations of finite rates of population increase. Winkler (1987) used an 8-year life expectancy
because it wasthe oldest band recovery available, but thismay bean unredidticaly short life span for abird
of thissize (Murray 1988). A life table that does not account for the effects of immigration underestimates
the population's annud rate of growth. Finaly, the range of values caculated by Winkler (1987) (i.e,
0.661 to 0.905) indicates a decline of between 34% and 10% for the Mono Lake gull colony. As
presented by Winkler (1987), the population data from 1983 to 1986 indicated a dight increase, and
Murray caculated on the basis of population sizeavaue at 1.0318, representing an increase of about 3%

per year.

Winkler's(1987) lifetableandysisand Murray's(1988) commentary received extensivediscusson
incourt (Dodge, Goldsmith, Moskovitz, Court Testimony 1991, Vol. XX VII). Despite the attention these
andyses have recelved in the literature and in court, important data are lacking for gppropriate use of life
tables to eva uate population changes of Mono Lake's gull colony. The lack of convincing data on age-
specific surviva and fecundity ratesderived from marked popul ationsof known age preventsthecal culation
of finite rates of population increase for this population. Even if such data existed, it may not be possible
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to cdculate an average fecundity rate because fledging successis highly dependent on theincidence of land
bridging and the subsequent invasions of coyotes and other mainland predatorsinto formerly secure nesting
idands.

If life tables are used to analyze population trends of the Mono Lake colony in the future, they
should include fecundity and survivorship data derived from long-term studies (e.g., more than 10 years)
to account for year-to-year variations that appear to be inherent in this population. If possble, such
andyses aso should consider the effects of immigration in overdl population growth (Winkler pers.
comm.).

FACTORSAFFECTING REPRODUCTIVE SUCCESS

The present tatus of gull nesting at Mono Lake is a complex interplay between severd factors.
Winkler (1987) described six factorsthat potentialy could have mgor effects on the breeding productivity
of gulls a Mono Lake, including predation, wegather, parasites, food supply, nesting density, and habitat
qudity.

Predation

Predation and disturbance by great horned owls are known to have caused total reproductive
falure on severd amdl Paoha ldetsand partsof larger idetsin 1983 and 1984 (Jehl 1983, 1984b, 19914;
Court Testimony, Vol. XlII, p. 12; Court Testimony, Val. XIV, pp. 4-7). Similarly, golden eagles and
prarie facons dso prey on gulls a Mono Lake, but these avian predators typicaly vist colonies
infrequently and are unlikely to reduce overdl nesting success of large colonies (Jehl and Chase 1987,
Winkler 1987). Although numerous examples exist of birds of prey disrupting gull nesting efforts, these
predators appear to have had a negligible effect on the overal reproductive success of the Mono Lake
colony or the entire nesting populations on large idets (Shuford 1985, Dierks 1990).

In contrast, mainland predators such as coyotes have had a mgor impact on the reproductive
success of nesting gulls at Mono Lake, and studies from other areas have shown that canids can destroy
nesting effortsif they gain accessto gull colonies (Kadlec 1971). In 1979, coyotes crossed theland bridge
to Negit Idand and probably caused a complete nesting failure there. 1n 1982, Negit Idand had aready
been abandoned and the coyotes crossed new land bridgesto Twain and Javald ets and probably caused
these coloniestofail (Winkler 1983b; Winkler and Shuford 1988; Jehl 1991a; Court Testimony, Val. XIlI,
p. 12). 1n 1990, coyotes also wereimplicated in the abandonment of Pancake Idet (Dierks1991). Gulls
have made limited efforts to colonize Paoha Idand in recent years (Jehl pers. comm.) and have failed,
probably because severa coyotes are resdent on thisidand.
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During April 23 and May 18-20, 1991, high coyote activity was observed on Negit Idand,
induding fresh canid prints near two of three nesting groups and asighting of an adult (Dierks and Shuford
1992). Nesting gulls abandoned Negit Idand in late May (Shivik pers. comm.), and nests examined on
July 10 contained eggs or downy carcasses of downy young, but not carcasses of feathered chicks (Dierks
and Shuford 1992). The continued presence of coyotes on the idand was suggested as the most likely
reason for the abandonment by nesting gullsin 1991 (Dierks and Shuford 1992, Jehl pers. comm.). The
presence of severa decapitated adults, however, indicated that resident great horned owls probably dso
preyed on nesting adults (Jehl pers. comm.).

Twelve coyoteswerefitted with radio collarsin 1991 and monitored during the entire gull breeding
season, including during winter gull arrival (October 20, 1990 to April 23, 1991), nesting and chick rearing
(April 23 to duly 26, 1991), and fledging and dispersal (July 26 to September 19, 1991) periods (Shivik
and Crabtree 1992). Of themarked coyotes, threetrangent and oneterritorid individua visited thevicinity
of Negit Idand, primarily during the gull fledging and dispersd period (Shivik and Crabtree 1992). At least
gx adult coyotes (including marked and unmarked individuds) visted the idand during the course of the
study.

The high coyate activity in April and May corresponded with an abrupt decline in the number of
crossings by marked individuas over the land bridge. Two or three coyotes resided on the idand from
April 23 until July 15 and probably excluded other coyotes during this period. A resdent femae was
captured on Negit Idand on July 3, and she remained on the idand until July 15 before departing for the
manland. Coyote activity was evident on Negit Idand for an additiona 2 months after the gull
abandonment occurred, suggesting that food supplies other than gulls could lead coyotes to take up
residence there. Evidence of den digging suggested that coyotes also attempted to breed on the idand
(Shivik and Crabtree 1992).

Shivik and Crabtree (1992) found that coyotes in the study area ate many species of animasand
adapted their dietsto consume various availablefood sources. Rabbitswerethe primary prey ingested by
coyotes during the winter gull arrival period and the fledging and dispersal period, and gulls were the
primary food source during the nesting and chick rearing period. It should be noted, however, that gull
biomass observed in scats does not directly trandate to a predation rate; though gulls were known to have
been killed by coyotes, some gulls may have been a scavenged food source.

Shivik and Crabtree (1992) found three adult gulls that were suspected of being esten by coyotes,
one of which showed direct evidence of being killed by acanid (e.g., canine punctures and subcutaneous
hemorrhaging). Two eggs were found on Negit Idand that appeared to have been eaten by coyotes (i.e.,
nedt, incisor-like damage to an empty shdll).

Egg shdl fragments were found in six of 50 coyote scats collected on Negit Idand from late April
until early September (Shivik and Crabtree 1992). These eggs were not identified to species, but the
following evidence suggests they were from gulls no coyote activity was observed near artificid nests
(stocked with chicken eggs) set out on Negit Idand, nests of territoria passerinesin the study areawould
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be difficult to find, and gull nests are clumped in colonies permitting access to many nests Smultaneoudly.
Shivik (pers. comm.) concluded, however, that data from marked coyotes and direct observations of
predation events would be required to clearly identify the cause of abandonment by Negit Idand's nesting
gullsin 1991.

Most predation events probably occur at night when humansareleast likely to observe them. For
example, Emlen et d. (1966) observed that nocturna visits by a raccoon were indirectly responsible for
extensve egg and chick mortdity at acolony of ring-hilled gullsin Michigan. The raccoon caused very little
nest destruction but incited panic flights, which caused breeding adultsto leavetheir nestsfor up to 4 hours
and eventud|ly to abandon the nesting area. Thus, coyotesat Mono Lake need not prey on alarge number
of gullsto have a disruptive effect on nesting efforts.

Observations made in previous breeding seasons dso suggest that coyotes played arole in the
abandonment of the Negit Idand nesting populations in 1991 (Dierks 1990, 1991; Dierks and Shuford
1992). After gulls recolonized Negit Idand in 1985, the first coyotes were not observed until 1989. In
1990, coyotes were again evident during the breeding season; Negit Idand was the only large idand that
did not experience alarge gull population increasethat year. Dierks (1991) considered coyote predation
to be a factor in the low reproductive success on Negit Idand in 1989 and 1990. In 1991, the initial
breeding population was|ower than in 1990, and the idand was abandoned relatively early in the breeding
season. Inlight of predator-induced abandonment of Negit Idand in 1979, Javaand Twain Idetsin 1982,
Pancake Idet in 1990, and low fledgling surviva on Java Idet in 1992, it is probable that coyotes dso
caused the abandonment of Negit Idand in 1991.

Coyotes do not require a physica land bridge to gain entry to a nesting idand. Murphy (pers.
comm. in Shivik and Crabtree 1992) observed a coyote swimming between Negit and Paoha Idandsin
1990, and hewatched anindividua svimming asfar as 20 metersto reach Negit Idand in 1991. Similarly,
awater depth of 1 foot over theimminent land bridgesto Negit Idand and Pancake Idet (at [ake elevations
of about 6,376.5 feet) and Javaand Twain Idets (at |ake eevations of about 6,373.5 feet) wasinsufficient
to prevent coyote crossings in 1979 and 1982, respectively (Winkler 1987). Coyotes have been resident
on Paohaldand for years, however, and have apparently not crossed the rd atively narrow channels (e.g.,
less than 100 yards wide) to the closest Paohaidets (Jehl pers. comm.).

In studies of canid behavior e sawhere, Getz and Smith (1989) found that distances of 60-150
meters (200-500 feet) and water depths of 0.6-1 meter (2-3 feet) wererequired to reduce canid predation
of waterfowl nests. Likewise, Giroux (1981) recommended a distance of at least 170 meters (560 feet)
and adepth of gpproximately 0.7 meter (2.3 feet) to ensure ardiable deterrent to coyote crossings of open
water.
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Weather

Heat sressmay have caused the extremely high rate of chick mortdity observed in 1981 (Jehl and
Jehl 1982, Mahoney and Jehl 1982). Winkler (1983b) hypothesized that a combination of heat stressand
food shortages may have been responsible. Heat stress may adso have been a factor in the low
reproductive success observed in 1984 (Shuford et a. 1985), and Winkler (1983a) aso found statistically
sgnificant correations between chick mortaities and high temperatures.

Jehl (1983) reported a high rate of gull chick mortaity on low-lying portions of the Paoha Idets
following heavy storms; he observed that high waveswashed chicksaway or drenched them with saltweter,
causing death from exposure. Storm-induced mortality was negligible on the rocky, steep-sded Negit
Idets during 1983 (Shuford et d. 1984). Because most gulls nest on high, rocky areas where they are
protected from waves and high winds (e.g., Negit Idets or higher terraces of the Paoha Idets), severe
gorms are unlikely to have mgor effects on gull reproductive success a Mono Lake.

Par asites

A tick species (Argas monolakensis) unique to Mono Lake (Schwan et d. 1992) carries the
Kemerovo group virus and was first discovered under gull nests at Mono Lake in 1966 (Johnson and
Casals 1972). Highlevesof tick infestation have subsequently been reported on Cdiforniagull adultsand
chicks (Schwan and Winkler 1984). Ticks have been reported on Mono Lake gullsand correlations have
been noted between chick mortdities and levels of tick infestation (Shuford et d. 1984; Shuford 1985,
1986; Dierks 1990). However, no specific documentation indicateswhether ticks (or thevirusthey carry)
have had amgor effect on the reproductive success of the Mono Lake gull populationinany year (Shuford
1985, Dierks 1991).

Food Supply

Invertebrate prey a Mono Lake, including akali flies and brine shrimp, has accounted for more
than 50% (by volume) of gull chick diets in all sampling years since 1976 (Winkler 1983a, 1983b;
Mahoney and Jehl 1982; Jehl 1984b; Shuford et a. 1985; Shuford 1985, 1986; Strauss 1987; Dierks
1988, 1990, 1991). For example, in arecent PRBO study thefood itemsthat had been fed to chicksjust
before capture were brine shrimp (57.4%), dkali flies (36.7%), fish (3.2%), and human garbage (2.7%)
(Dierks1991). Studiesfrom Great Sdlt Lake (Winkler 1983a, 1987), however, indicate that brine shrimp
are the least preferred food for gulls. Studies of foraging behavior at Mono Lake suggested that gulls
primarily foraged at nearby dumps (e.g., within 30 miles of the lake) in early spring, but switched to natura
food as soon asit became available (Jehl 1985).

Mono Basin EIR Appendix C. California Gulls
549\APPD-C C-13 May 1993



Preliminary studies of the foraging ecology of juvenile Cdifornia gulls & Mono Lake in July and
August 1991 suggested that submerged tufa shods are an important feeding habitat (Elphick and Rubega
pers. comms,). These obsarverssuggest that more than 50% of dl feeding attemptsby juvenilegullsinthis
habitat wereeither on emerging akali fliesor floating pupae. Furthermore, foraging successrateswere high
because emerging adult and pupd forms of the akdi fly are rdatively inactive and easy to capture a the
water surface. A high proportion of juvenile gullsfrequent inshore areas whileforaging, and it seemslikely
that these areas represent an important source of concentrated food. Elphick and Rubega (pers. comms.)
suggest that dkai flies may contribute sgnificantly to the surviva of postfledgling gulls and may conditute
gull's preferred prey during this period.

Dietary sudiesof Cdiforniagullsareincomplete, but sudiesof invertebrate prey organismsindicate
that dkai flies have a higher caoric vaue and lipid content than brine shrimp (Herbst et d. 1984) and
represent the most nutritionaly important food source & Mono Lake. Boula (1986) and Boulaand Jarvis
(1984) found that dkali flieswerethe most important food sourceto migratory water birdsat Abert Lake,
Oregon. Similarly, Rubega (1992) found that red-necked phalaropes required dkdli fliesin thar diet a
Mono Lake and that they could not survive in laboratory trias when offered an exclusive diet of brine
shrimp. These studies do not discuss the nutritiond requirements of Cdiforniagulls, but it islikely that the
high lipid content and cadoric vaue of dkdi flies are important to developing juvenile gulls.

During 1981, many chick deaths occurred late in the season; Winkler (1987) suggested that heat
stress and possibly food shortages may have limited gull reproductive success. 1n 1982, the lake remained
at low levelsand brine shrimp denstieswere extremely low during spring and early summer. Inthisperiod,
the gulls appeared to take other prey such as cicadas (Okanagana gibbera, O. cruentifera, and O.
occidentalis), which are infrequently abundant in Mono Basin (Winkler 1983b). Brine shrimp dengties
recovered by July 1982, and gulls resumed foraging on brine shrimp as their primary food source.
Recovery of brine shrimp numbers this late in the nesting season, however, was of limited vaue to the
mgority of gull chicks that had aready passed through the most energy-demanding period of their growth
(Winkler pers. comm.). Thus, at thelowest historical lake level (6,372 feet), brine shrimp appeared to be
auffidently abundant, at least after early summer, to sustain the nesting gullls. Cicadas aso were extremely
abundant that year and supplemented the food supply during this period of low brine shrimp abundance
(Winkler pers. comm.).

Nesting Substrate

Jehl (1984b) and Jehl et a. (1984) characterized the preferred gull nesting habitat at Mono Lake
as open, rough terrain on relatively flat terraces that are protected from the highest waves. Jehl (pers.
comm.) noted that gulls on the Paoha Idetswill first occupy areas of rough or rugose subdtrate (e.g., tufar
encrusted aress, logs, and smd| boulders), which occur both on and above the wave-cut platforms. Once
these areas are occupied, the nesting birdswill begin using nonrugose substrates (e.g., open sandy aress).
With few exceptions, nesting gulls will not occupy any areas on wave-cut platforms less than 8-12 inches
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above the water surface or on the windward sdes of theidets. They asowill not occupy the steep wave-
cut dopes of these idets.

Jehl (1991a; Court Testimony, Val. XIlI, pp. 3-7) stated that gulls do not select nesting habitats
with regard to temperature or shade. He noted that California gull colonies at other nesting Sites avoid
thick, high brush that may impair laterd vishility, and that the historical colony on Negit Idand was an
anomdous gStuaion. Further, he feds that there is little relaionship between vegetative dengty and
reproductive success and stated that nesting gulls tend to select open aress first (Jehl 1991a; Court
Testimony, Vol. XII, pp. 76-79).

Based on observationsof gullsin other portionsof their range, such asthe Great SAt Lake, Winkler
(pers. comm.) believes that gulls colonizing a site for the firgt time will dways prefer open nesting sites
because they fed safer there. He does not regard open nesting Sites as preferable in dl circumstances,
especidly during hot yearson idandsthat are safefrom predators. Hefed sthat gulls selected greasewood
habitats on Negit Idand prior to 1979 either because they gradually moved there from open areas asthey
gained a sense of security or because when gulls first started nesting in the area little open habitat was
avalable. The gulls probably avoid greasewood habitats now because, like gulls everywhere that have
experienced predation due to recent land bridging, they avoid habitats with limited vishility.

Until 1979, Negit Idand was one of the only stable nesting idandsfor Cdiforniagullsin their entire
range (the other mgjor Siteis Gunnison Idand a Great St Lake where they nest in brush) (Winkler pers.
comm.). Since 1979, Negit Idand has been no more rdliably predator-free than in most other places that
this species nests, and it is not reasonable to expect them to immediately recolonize this area after recent
land bridging events. If the Negit Idand land bridge had never formed, Winkler (pers. comm.) would have
expected the gullsto nest a higher numbersin greasewood habitats than in any other areaat Mono Lake.
He a0 predicted that they would have higher nesting productivity at Negit Idand greasawood habitats,
especidly during hot years.

Shuford believes Cdifornia gulls have a hierarchica method of habitat choice (Shuford 1991g;
Court Testimony, Vol. XIV, pp. 12-18). Thefird factor isthe sdection of a nesting idand thet is free of
ground predators. Once on theidand, Shuford testified that gulls select shoreline nest Sitesif gppropriate
nesting substrates are avail able becausethese stesare typicaly cooler and more easily defended from other
gulls The disadvantage of shoreline nest Stesis that they are more vulnerable to destruction from high
waves. Preferred nesting substrates appear to be rough surfaces (e.g., rocks, tufacrust, shrubs, or logs),
and the gulls avoid sandy beaches lacking surface debris, even if they are near the shordline. Habitat relief
probably provides severa benefits, including visua screening from adjacent, territorial gullsand predators
and shade for chicks. Shade may be important during hot years (such as 1981) when adults leave their
chicksfor long periods late in the nesting season (Winkler 1987).
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In addition to nesting in greasewood scrub habitats on Negit 1dand before it was land bridged,
Cdifornia gulls have been observed nesting in scrub habitats esawhere in their range, including at Honey
LakeWildlife Areaand at portions of the Great Salt Lake (Shuford pers. comm.). Similarly, Pugesek and
Diem's (1983) studies of nesting Cdifornia gulls in Wyoming suggested that older gulls preferred to nest
in gtes with shrub shelter at the center of the colony. In their 2-year study, however, they found no
dgnificant differences in reproductive success between gulls of the same age nesting in shrubby and
nonshrubby habitats. They cautioned that becausetheir sudy had ashort duration it may not havereveded
the advantages of shrubby stes that might be apparent during infrequent or intermittent heet waves. The
selection of shrubby sites by older gulls suggests that these areas may provide a long-term reproductive
advantage.

In mogt years, Cdifornia gulls & Mono Lake, and apparently at the Great Sdt Lake (Paul et al.
1990), appear to be highly adaptable in their choice of nesting substrates and canreproduce successfully
in both greasewood and open, unvegetated substrates. Reproductive success in these two habitats at
Mono Lake, however, has not been compared over aperiod of years because recent land bridging has not
permitted long-term studies of the Negit Idand population. Recent nesting success on idands without
extensve shrubs (Dierks 1990, 1991, Jehl 1989, 19914a) does not provide sufficient evidenceto conclude
gulls never benefit from nesting in shaded habitats.
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Per sonal Communications

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

Jehl, Dr. Joseph R., Jr. Director of research. HubbsMarine Research I nstitute, San Diego, CA. March 1991-January 1993
- meetings, telephone conversations, and correspondence with Ted Beedy.

McPherson, Wallis. Long-timeresident of Mono Basin, CA. Summary of interview with Emilie Strauss; April 29, 1989 -
summary of interview with Ilene Mandelbaum; September 19, 1991, October 28 and November 16, 1992 - telephone
conversations and meeting with Ted Beedy.

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

Shivik, John. Graduate student and coyote researcher at Mono Lake. University of California, Berkeley, Berkeley, CA.
July 1991 and December 1992 - meetings and telephone conversations with Ted Beedy.
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meetings and telephone conversations with Ted Beedy.

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