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ABSTRACT

In 1993, a minimum of 2,400 pairs of the endangered California least tern (Sterna
antillarum browni) nested at 35 sites along the coast of California, and produced approximately
1848-2009 fledglings. This 14% increase over 1992 breeding population size continues the trend
since 1987 of continued growth of the population, and is directly attributable to the efforts of
people working on behalf of recovery of the species. The statewide total of 2,400 pairs is the
highest number recorded since systematic monitoring began in 1973, and represents a four-fold
increase over the estimated 600 pairs of that year.

Predation on tern eggs, chicks, fledglings, and adults, and abandonment of eggs and chicks
as a function of predation pressure, were the major causes of breeding failure in 1993. Monitors
at 15 of 22 sites with low fledgling production (<0.9 fledglings/pair) attributed the lack of success
to predation. The adverse effects of predation were manifested at all stages of breeding. Many
types of human-related disturbance also constrained fledgling production in 1993. Breeding
success and failure were strikingly localized; successful (>0.9 fledglings/pair) and unsuccessful
sites were distributed throughout the State. Seven sites were particularly successful at fledging
high numbers of tern chicks: NAS Alameda, Venice Beach, Seal Beach, Mission Bay/Mariner’s
Point, and Delta Beach North combined produced approximately 82% of the total fledglings
produced statewide.
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| NTRODUCTI ON

The California least tern (Sterna antillarum browni) is a
state- and federal -1isted endangered species that nests each spring
and sunmer al ong the coast fromthe San Francisco Bay area in the
north, south into Baja California, Mexico. Annual estination of
| east tern breeding population size and nonitoring of breedin
activities in the state of California began in 1973; estimation o
total annual fledgling production was incorporated into nonitorin
protocol in 1978. Habitat |oss due to human devel opment an
climatic events (e.g., storms and flooding), other types of human-
rel ated disturbance, predation, and adverse environnental
conditions, particularly El N o, continue to danpen recovery of
the species. However, the concerted efforts at identifyln%,
enhancing,_ﬁrotecting and nmonitoring least tern breeding areas by
state and federal agencies, and the many dedicated individuals
wor ki ng therein, have greatly contributed to the three-and-a-half-
fold increase in breeding population size from approxi mtely 600
pairs in 1973 to approximately 2106 pairs in 1992. These efforts
were continued in 1993, and the data are summari zed herein.

METHODS

The following criteria are used to distinguish |east tern
breeding "sites" from "colonies" (used interchangeably in the
past): A site is the name of the location of a discrete and
conti guous group of nesting birds. A colony is the name of the
| ocation of a breeding area, where colony nmenbers share the sane
foraging and roosting areas, and the sane general nesting areas. |f
all pairs in the colony nest within a single, contiguous area, then
colony name and site are the same. In recent years, terns have
expanded nesting ranges within colonies, and particular colonies
have conme to conprise two or nore "islands" of nesting areas, i.e.
they now include several sites.

Statew de censuses of known California |least tern breedin
areas have been conducted since 1973. A network of paid an
vol unteer nonitors check all sites on a regular basis and conpile
data into md-season and final Site Reports. The present report
integrates and summarizes data fromall known |east tern breeding
sites in the state of California for 1993. Further details on
met hodol ogy (e.g., data collection, fledgling counts, and predator-
related issues) are available in the California Departnent of Fish
and Gane ?CDFG Least Tern Mnitoring Packet (Caffrey 1993a).
Additionally, the actual final Site Reports used to prepare this
survey are available through CDFG offices in Sacramento. These
reports often contain many nore details regarding site(?reparation,
data col l ection, predation and disturbance probl ens and procedures
than can be included here; readers interested in such additiona



information are encouraged to request copi es.

For 1993, data were collected and are reported here for
individual sites, with the follow ng exceptions: Total Fledglings
and Fledglings/Pair are pooled for the two sites at Ornmond Beach,
as are 1992 Total Pairs (for conparison) for the then three sites
at O nond Beach (Table 4). No reports were received fromPt. Mgu
personnel for 1993, although breeding terns were present, thus data
for this site are indicated as "not available." Oficial names for
mlitary |ands housin% tern breeding sites can be found in the
?ppendix; t hroughout this report they are referred to as in Table

Least terns breed alonﬁ the coast of California from the
sout hern border north to the San Francisco Bay. Breeding site
characteristics vary fromsite to site. Nesting sites are |ocated
in areas that experience high levels of human activity to little or
none. Fences nar be permanent, tenporary, or nonexistent. Nests may
be approached closely enough for nonitors to mark them and actual |y
count eggs/chicks directly, or sinply observed from afar. Thus
moni toring protocol varies fromsite to site as well, although at
all sites the following information is determ ned: occupancy
status, estimates of total number of breeding pairs present, and
estimates of total nunber of erdPIings produced. Fledgling counts
are generally made at nocturnal roosting areas at three-week
intervals, and summed for the season (Massey 1989, Caffrey 1993a).
Attenpts are also nmade at identifying the type and outconme of
predation or other disturbance.

Gven the diversity of site types, two very general nonitoring
approaches can be described. Type 1 sites are those that have
historically been nonitored quite closely. Mnitors wal k through
nesting areas regularly, mark nests with tongue depressors, and
record data regarding the status of nests. Mnitoring of this type
t hroughout the season provides detailed information on the timng
of nesting, the nunmber of active nests, clutch size, hatching
success, and the nunber of chicks produced. In contrast, nonitor
presence within Type 2 sites is kept to a mninmm or does not occur
at all. Mnitors at these sites observe terns from a distance and
determ ne the presence of nests fromthe |ocation of incubating
adults; therefore many types of data are unavailable, e.g., clutch
sizes and actual hatching dates.

Site preparation prior to the arrival of terns also varied from
site to site. Frominformation included in md-season and fi nal
Site Reports, vegetation was cleared by hand (PGE Pittsburg, NAS
Al aneda, Oakland Airport, Seal Beach, San Elijo Lagoon, ssi on
Bay/ Mari ner's Point), mechanically &Terninal | sl and, Huntington
Beach, Newport Slough, M ssion Bay/FAA Island, Mariner's Point,
North Fiesta Island, Crown Point and Stoney Point, Naval Training
Center, NAS North Island, Delta Beach North and South, D Street
Fill, Cla Vista Wldlife Reserve), or with the use of herbicides

2



(NAS Al ameda). Accunulated litter or stormdebris was renmoved (NAS
Al aneda, MG ath Beach, Venice Beach), ceramc roofing tiles were
placed on site for chick shelter and/or grid marking (VAFB Beach 2
O nmond Beach/ Perkins Rd, Veni ce Beach, ssion Bay/Mariner's Point,
NAS North Island, D Street Fill, Chula Vista Wldlife Reserve%,
dried tunbl eneed was placed against the chain link fence around the
erimeter of the site to prevent chick escape (Seal Beach), water
evel control was attenpted at San Elijo Lagoon, and sand was
cl eared away fron1fencin% to expose chick fence (Venice Beach
Delta Beach North) or pushed into berns to restrict human access
(Tijuana River North and South). Pernmanent fencing at sites was
erected (PGE Pittsburg) or repaired (VAFB Purisinma Point, Venice
Beach, Terminal Island, Seal Beach, Mssion Bay/FAA Island, Tijuana
River North and South), or tenporary fencing was erected once terns
chose particular nesting areas within sites (Santa Clara River,
White Beach, Santa Margarita River/Nort Beach, M ssion
Bay/ Mariner's Point). A railroad-car barricade was erected and
signs were posted at O nond Beach/ Edi son to deter pedestrian and
ORV traffic; signs were also posted at Missel Rock Dunes,
Bati quitos Lagoon/Park and Ride, San Eltjo Lagoon, and Tijuana
River North and South. Trees were trinmmed at Termnal Island to
di scourage nesting by kestrels. Crow heads (yes, crow heads) were
laid out at Venice to deter crows fromentering the site. Sand was
provided to enhance the site at Santa Clara River, M ssion
Bay/ North Fiesta Island, and NAS North |sland, and decoys were |aid
out to attract terns to particular areas at Pisno Dunes, VAFB Beach
2, Termnal Island, Newport S ough, Mssion Bay/North Fiesta Island
and Crown Point, Naval Training Center, NAS North Island, Delta
Eeach North and South, D Street Fill, and Chula Vista Wldlife
eserve.

- Site Freparation al so included predator renmoval at severa
sites. All mlitary sites have permanent Animal Damage Contro
(ADC) personnel who trap and relocate, or exterminate, a majority
of actual or potential predators from least tern nesting areas
rior to and throughout the breeding season. In 1993, these sites
I ncl uded NAS Al aneda, Vandenberg AFB Beach 2, VAFB Purisina Point,
White Beach, Santa Margarita River/North Beach, Saltflats and
Saltflats Island, Naval Training Center, NAS North Island, and
Delta Beach North and South. ADC was also on site at M ssion
Bay/ FAA Island, Mariner's Point, North Fiesta Island and Crown
Point, and D Street Fill prior to tern arrival. Pre-season predator
removal occurred at Termnal Island as well.

The follow ng distinction is made between documented and
suspected predator species: a docunented predator is one actually
observed taking a |east tern egg, chick, fledgling, or adult, or
one indicated according to the follow ng criteria: ?1) i dentifiable
tracks led to least tern remains or enpty nest where eggs were not
expected to hatch for at least three nore days, (2) 1f expected
hat chi ng date was unknown, tracks led to nore than one enpty nest,
and (3) any evidence left had to be consistent with that expected
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from the indicated predator. Suspected predators are animals
bel i eved to have preyed on terns or eggs, based on substantial but
not conclusive evidence (e.g., tracks throughout the site, tern
remai ns characteristic of a particular predator, or predators
observed foraging at the site).

The methodol ogy used to determ ne Total Fledglings for Seal
Beach (Table 4) was inconsistent with that enployed at all other
sites, and |na[()j)r0ﬁr|ate (Tot al Eggg1 - nunber of abandoned eggs -
number of dead chicks found), thus the nunber provided ?e_md
therefore Fledglings/Pair as a consequence) is likely a substantial
overesti mate.

RESULTS

Distribution - In 1993, California least terns were reported to
have nested at 35 sites fromthe San Francisco Bay area south to
the Mexican border (Table 1). Terns returned to Santa Clara R ver,
Termnal Island, and Batiquitos Lagoon/Park and Ride after a hiatus
of one year, and to Naval Training Center after several years.
Resettlement of three of these sites was attributed to site
restoration via sand deposition at Santa ara Rver (this site had
suffered storm damage in the winter of 1992), the renoval of
several crows and kestrels (the nmajor predators at Term nal |sland)
prior to tern arrival, and to years of persistence at site
preparation and the use of decoys finally #oayin off at Naval
Tralning Center. The underlying reason(s) for their return to
Bati qui tos Lagoon/ Park and Ri de was not obvi ous.

O sites known to have been used by nesting terns in the past,
several have been tern-less for several years (Table 1) for various
reasons, including an abundance of predators (e.g., Mssion
Bay/ St oney Point) and/or humans (e.g., ssion Bay/ South Shores) in
t he area, ve,\%etation overgrowth (M ssion Bay/doverleaf), or all of
the above (M ssion Bay/Crown Point). In 1993, seven nesting sites
used in 1992 al so went unused by breeding terns (Tables 1 and 3).
For the latter sites, lack of nesting by terns was attributed to
(1) all of the above reasons §San D equito Lagoo\rp, (2) nmost of the
above plus a domestic waterfow glut (Buena Vista Lagoon), (3)
persistent on-shore winds early in the season prohibiting nesting
(Pisno Dunes), (4) alteration of the site by storm damage prior to
the breeding season (MG ath Beach), and (5) prohibitive |evels of
human-rel at ed di sturbance (recreationists wth and w thout pets at
Ornmond Beach/Mddle Site, and vegetation still being cleared as
terns arrived at Newport Sl ough) and/or perceived predator pressure
(Newport Sl ough, Gakland Airport).

Breeding Chronology - First-wave breeders began arriving at
breeding areas frommd- to late April through m d-My; nesting
began 1-2 weeks later (Table 2). Mst sites had eggs in nests by
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m d- May, chicks by early June, and fledglings by the end of June.
Definitive second wave nesting was reported at 24 sites; at four
sites the second wave was mninmal, and no second wave was evi dent
at 8 sites. Two sites apparently had only second wave nesters
éOrm)nd Beach/ Perkins Rd, Batiquitos Lagoon/ Northeast). Terns began
eparting some breeding areas in early July, but renained at others
until late August/early Septenber.

First Wave - An estimated 2053 pairs nested in the first wave of
breeding in 1993 (Table 3), although this is likely a conservative
estimate due to the lack of data from Pt. Migu. Throughout the
State sites experienced increases, relative to 1992, in the nunber
of first wave nesters, with relatively dramatic increases occurring
at Miussel Rock Dunes, VAFB Beach 2, Batiquitos Lagoon/ Muth,
M ssion Bay/Mariner's Point, Delta Beach North and South, Chula
Vista Wldlife Reserve, and Tijuana R ver North and South. Dranatic
i ncreases can also be said to have occurred at the sites used in
1993 but not in 1992 éSanta Clara River, Term nal |Island,
Bati quitos Lagoon/Park and Ride, Naval Training Center).

The dramatic decreases, relative to 1992, in the nunber of
pairs settling to breed in the first wave at San Elijo Lagoon and
D Street Fill were attributed to prohibitive predator presence at
both sites (including a nearby pair of nesting peregrines at D
Street Fill), as well as water level problens at San Elijo Lagoon.

Season Totals - Excluding data from Pt. Mgu, 2305-2337 pairs of
California Teast terns nested statewde in 1993 (Table 4). The
estimate for statew de Total Fledglings of 1998-2059 may be
inflated by anywhere from 50-150 birds due to the nethodol ogy
enpl oyed at Seal Beach. Thus, statew de fledgling-to-pair ratio,
again excluding Pt. Migu, is likely somewhere In the range between
0.79-0.87. Breeding success was strikingly |localized rather than
clustered; successful sites (generally accepted as those wth
fledgling production/pair >l) spanned the entire geographic range.
These included ten sites: PGE Pittsburg, NAS Al aneda, Venice Beach,
Seal Beach, Santa Margarita R ver/North Beach and Saltflats Island,
Batiqui tos Lagoon/Muth, Naval Training Center, Delta Beach North,
and Tijuana R ver North. Seven sites were particularly successful
at producing |arge nunbers of fledglings: NAS Al anmeda, Venice
Beach, Seal Beach, Huntington Beach, Santa Margarita R ver/North
Beach, Mssion Bay/Mariner's Point, and Delta Beach North conbi ned
produced approximately 82% of the total fledglings produced
statewide (mdpoints of Total Fledgling ranges for the State and
i ndividual sites used for calculation).

The greatest relative increases in total nunmber of nesting
pairs occurred at the following sites (included are only those
where nesting also occurred in 1992, with percent of 1992 nunber in
parent heses): Missel Rock Dunes (218%, Huntington Beach (170%,
Santa Margarita River/North Beach (126% and Saltflats (186%,
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Batiquitos Lagoon/Muth (867%, Mssion Bay/Mariner's Point (171%,
Delta Beach North (250% and South (700%, Chula Vista Wldlife
Reserve (260%, Saltworks (475%, Tijuana River North (475% and
South (187% . Significant declines occurred at only three sites:
Baltliq?it(%s Lagoon/ Nort heast (25%, San Elijo Lagoon (36%, D Street
Fi 179% .

Qutch Sze - dutch size at Type 1 sites ranged from1l to 4 (Table
5), with a statewide X = 1.91 (n=2523 nests). Hatching success at
Type 1 sites ranged from0-100% w th a nean of approxinmately 69. 7%
(mdpoints of ranges for San Elijo Lagoon, D Street Fill, and Chul a
Vista WIldlife Reserve used for calculation).

Sources of Breeding Failure - Predation was the major cause of
breeding failTure in 1993 (Table 6); documented and suspected
predators included by-now famliar species. Sites with the greatest
diversity of species preying on terns were |ocated in San Di ego
County, yet sites where nonitors reported that predation had a
significant negative effect on tern reproductive success were
scattered throughout the State (Missel Rock Dunes, VAFB Beach 2,
VAFB Purisima Point, Termnal Island, Seal Beach, Bolsa Chica,
Hunti ngt on Beach, Santa Margarita River/North Beach and Saltflats,
San El1jo Lagoon, M ssion Bay/FAA Island, Mariner's Point and North
Fiesta Island, NAS North Island, Delta Beach South, D Street Fill,
Chula Vista WIldlife Reserve, Saltworks, and Tijuana River).
Monitors at two sites reported that vegetation encroachment into
nesting areas exacerbated the already intense predation pressure by
providing refuge for predators (San Elijo Lagoon: raccoons, NAS
North Island: ants). Predation pressure at San Elijo Lagoon was
al so intensified b%/ high water levels leaving only a narrow strip
of dry land avail able as nesting substrate; terns becane easy pre
for predators noving through and foraging in the area. Gl

predation at M ssion Bay/FAA Island was exacerbated by di sturbance
to nesting terns as the result of fireworks displays at nearby
Seawor | d and recreational activities associated with the Over-The-
Li ne Tournanment at nearby Fiesta Island; gulls were docunented to
take at |east 35 eggs from 24 nests.

Humans continue to directly cause tern nortality. Nests were
i nadvertently tranpled at Miussel Rock Dunes and Tijuana River
South. Eggs and chicks at Tijuana River South were also |lost to
human-driven bicycles and all-terrain and 4-wheel -drive vehicles.
Mlitary aircraft accidentally killed two fledglings on the runway
at NAS Alaneda, and a helicopter of unknown origin |anded on FAA
|sland at M ssion Ba?/, killing several chicks and bl ow n? sever al
eggs from nests. A fledgling was injured as the result of getting
caught up in discarded fishing line at Mssion Bay/ Mariner's Point,
and an adult was unintentionally caught in a trap neant for a
depredating ow (M ssion Bay/FAA |sland).

Eggs and chicks were also lost to hypotherma, and fencing and
fl ooding problems. Sixty chicks were found dead at M ssion
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Bay/ Mariner's Point with no clear evidence as to the cause.

Sources of Disturbance - Sources of site disturbance (Table 7) were
believed to either underlie the abandonnent of nests or whole
breeding areas, or to otherwi se contribute directly or indirectly
to egg or chick nortality, although unequivocal evidence of the
connection was |acking. Because the presence of all tern predators
causes disturbance and may cause abandonnment, all potenti al
Predators observed by nonitors in tern nesting areas should be

isted here. However, for the sake of unclutteredness, species
known or suspected to have preyed on terns (so listed in Table 6)
are not included in Table 7.

Di st ur bance resultin? from human intrusion continues to ill-
affect terns. Although mlitary exercises in tern nesting areas are
infrequent and the effects unclear, nonitors reported at | east
tenporary nest abandonment §White Beach), habitat destruction
(Santa Margarita River/Saltflats Island), and Marines running
through the nesting site (Santa Margarita River/Saltflats) as the
result of such procedures. The human-related threats to terns on
public lands are nore obvious. Pedestrians alone, and/or their
ets, cause disturbance/flushing, if not direct nortality. ORV and
icycle riders drive through nesting areas. Mnitors reported nmany
ot her types of hunman-generated probl ens, includin? peopl e wal ki ng
through the area to feed ducks (Batiquitos Lagoon/Park and Ride),
fireworks displays (on-going at Seaworld during sunmer) and weekend
recreational tournaments causing terns to flush (M ssion Bay/ FAA
| sl and), owners encouraging pet dogs to swmto the island at
Bati qui tos Lagoon/ Northeast, golfers apparently inadvertently
smacking balls into tern nesting areas (Batiquitos Lagoon/Park and
R de, Mssion Bay/Mariner's Point), fishermen illegally in the area
| eavi ng unattended hooked lines (San Elijo Lagoon), and boaters
| anding on site or people canping overnight next to perineter fence
(Mssion Bay/Mariner's Point).

Fourth of July festivities are likely a problem at many sites,
al though information of this type has not been requested on report
fornms. However, the disturbance to nesting adults, chicks, and
fledglings at Venice Beach each July 4th is so intense that |
include it as a new category. A nearby city-run night-time
fireworks display brings hundreds of people to the beach, nany of
whom proceed to ignite their own displays. As it is a public beach,
only ny informative urging and pleading throughout the night,
together with conpassionate responses on the part of often
inebriated revelors, brings about any |essening of disturbance to
terns by increasing the distance between boom ng fireworks and the
perimeter fence, or altering the target direction of bottle
rockets. No matter how successful ny efforts, however, terns
repeatedly fly up in disturbance throughout the night. Although
fireworks debris 1s always found within the fence the next norning,
and tern eggs have been abandoned in the days follow ng the Fourth,
it is inmpossible to attribute any particular abandonment to
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fireworks disturbance.

Vandal i sm by humans was al so reported at several sites. People
tore down part of the fence at Mssion Bay/North Fiesta Island, and
illegally entered sites and stole |og books, data sheets, |eg
bands, decoys, beach chairs, posted signs, or other equipnment at
Veni ce Beach, M ssion Bay/North Fiesta Island, Delta Beach North,
and D Street Fill. In addition, newy posted signs were defaced at
Bati quitos Lagoon/Park and Ride, and the slats preventing chick
escape were renoved fromthe fence at Mssion Bay/ Mariner's Point.

The high water level of lagoons in San D ego County reduced the
| and available to terns for nesting, as did encroachnment of
vegetation (at Chula Vista Wldlife Reserve, 70-80% of the site was
estimated to be covered and unusable). Vegetation encroachment
during the season was felt to influence the lack of a second wave
at Seal Beach. Vegetation clearing was still underway at Newport
Slough as terns arrived; |ack of open space plus predator presence
was believed to underlie the lack of nesting at that site. Predator
presence |ikely affected the decision of arriving terns to abandon
Cakland Airport as well. Heavy rains in June washed out nestin
substrate at NAS North Island and likely limted nesting of secon
wave pairs.

DI SCUSSI ON

The steep increase in the statew de nunber of California |east
tern breeding pairs over the last five years continued in 1993. The
2321 approximation (mdpoint of range) for statew de Total Pairs
may be viewed as a mninum because of the lack of Pt. Migu data
(Pt. Migu had 133 pairs in 1992); the actual nunber of breeding
pairs of least terns in California can be conservatively estimted
at 2400. Thus from a recent |low of 944 pairs in 1987, breeding
popul ati on size had increased by 94% in 1991, to 1830 pairs
(Fancher 1992), and by 123%in 1992; the current estimte of 2400
represents a 154% increase in the nunber of pairs, or nore than
two-and-a-half tines the size of the population only six years ago.
This dramatic increase in breeding population size is directly
attributable to the efforts of people working on behalf of terns to
enhance and protect breeding areas. Fencing repair, vegetation
removal , nonitor presence, education of the public, and predator
managenent all increase the reproductive potential of |east terns.
Accurate estimtion of statew de Total Fledglings is a bit nore
difficult due to both the conplete lack of data from Pt. Migu and
t he "unknown" conponent of the Seal Beach estimate. Seal Beach has
been consistently successful at fledging terns in recent years
(Qbst and Johnston 1992, Johnston and Cost 1992, Caffrey 1993b),
al though those fledgling data may now also be viewed with sone
reservation. Crediting nonitors with the ability to assess relative
success, and therefore assum ng that terns at Seal Beach have
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mai ntained a fledgling-to-pair ratio equal to at least 1.0 for the
recent past, the nunber of fledglings produced at that site in 1993
was |ikely between 214 and 314. Thus, despite heavy predation
pressure at many sites, and a variety of human-related constraints
on tern reproductive success, a mninmm of 1848-2009 fledglings
were added to the population in 1993.

The nunber of sites used by nesting terns throughout the State
fluctuates from year to year, as sites becone either attractive,
through site preparation efforts, or unattractive, as a function of
human, predator, or other environnental disturbance, to arriving
terns. The drop to 35 from 38 sites in 1992 reflects the
(hopefully) tenporary |loss of seven sites used |ast year (Table 3),
and the addition of four sites, all of which had been used by terns
in the past. No new sites were known to have been established in
1993. Site abandonment was attributed to prohibitive |evels of
di sturbance of various kinds (Results: Distribution); terns were
actually observed to arrive at both Qakland Airport and Pism
Dunes, and then abandon each site after a few days, apparently
because of conspicuous predator presence (particularly red foxes)
and intense on-shore w nds, respectively. Adult and new y-fl edged
terns en route south for the winter, however, continued to use
nglagd Airport as a post-breeding stop after dispersing from NAS

ameda.

Astute observation and lots of hard work by nonitors and Ani nmal
Damage Control personnel prior to tern arrival resulted in the
sites at Santa Gara Rver, Termnal Island, Batiquitos Lagoon/Park
and Ride, and Naval Training Center being selected by breeding
pairs of terns in 1993. The renoval of predators, conbined with
other site preparation procedures (see Methods), seened to tip the
bal ance at Termnal |sland and Naval Training Center.

Throughout the State, sites experienced increases in the nunber
of breeding pairs present as a function of both the genera
Increase in statew de popul ation size, and some shuffling around
anong sites as sone were deened unusable by arriving terns. Some of
the nost dramatic increases were attributed to such shuffling:
Mussel Rock Dunes was thought to have inherited pairs abandoning
Pisno Dunes, and pairs that abandoned D Street Fill were likely the
source of the large increases at Delta Beach North and South, Chul a
Vista WIidlife Reserve, Saltworks, and Tijuana River North and
Sout h. Batiquitos Lagoon/ Mouth was thought to be the recipient of
sone of the past success at nearby Canp Pendelton. Mariner's Point
Is the least problem|aden of the sites at M ssion Bay, and
consequent |y experienced high recruitnment fromthat area.

The few dramatic declines in breeding pair nunbers were thought
to be not only a function of intense human and pet presence
(Batiquitos Lagoon/ Northeast), or predator presence and/or water
problens (San Elijo Lagoon, D Street Fill) in 1993, but in the case
of D Street Fill, also a response to the heavy predation pressure
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experienced in 1992,

Mean clutch size for Type 1 sites (1.912 was conparabl e to that
determned in recent years (1992: 1.87, Caffrey 1993b, 1991. 1.98,
Johnston and Cbst 1992, 1990: 1.94, Obst and Johnston 1992).

Monitors at virtually every site with |ow hatching success
attributed the loss of eggs either directly to predation (Misse

Rock Dunes, VAFB Beach 2, VAFB Purisima Point., Santa Margarita
River/Saltflats, San Elijo Lagoon, Chula Vista WIldlife Reserve,
Tijuana River North and South) or to the conbined effects of
predati on on eggs and nest abandonnment in response to predation
pressure (NAS North Island). The intrusion into nesting areas by
humans and pet or feral dogs and cats was felt to underlie the
conplete lack of hatching at Batiquitos Lagoon/ Northeast and Park
and Ride, and 30 eggs were abandoned late in the season at M ssion
Bay/ Mariner's Point for unknown reasons.

Predation took its toll on the production of fledglings from
hatchlings as well. Throughout the State, predation was the major
cause of breeding failure in 1993. Again, at virtually every site
wth low fledgling production per pair (in this case, |ess than
approximately 0.9, Table 4), nonitors attributed breeding failure
to predation. The only exceptions included (1) the two Batiquitos
Lagoon sites, where human-rel ated problens resulted in no hatching,
(2? the two sites at O nond Beach, where human-rel ated di sturbance
was thought to underlie site abandonnent in early to md-July,
doom ng the offspring of the second wave, (3) Bolsa Chica, where
Caspian terns nmoved in and basically took over the island, (4)
Upper Newport Baz, a Type 2 site where determnation of the causes
of egg and chick loss 1s inpossible, and (5) Wite Beach, where
di scussion of the likely cause of low fledgling production was not
included in site reports.

The adverse effects of predation on tern reproductive success
ranged from prohibiting nesting entirely (Results: Distribution) to
limting the nunber of pairs at particular sites (Results: First
Wave), delaying the onset of nesting (Term nal Island: crows),
direct predation on eggs (Table 5) and/or chicks and fledglings
(Table 4), as well as causing abandonnent of nests at those sites,
and causing early abandonnent of whole sites (Term nal |[sland:
peregrine falcon, Huntington Beach: crows), which l[imted second
wave nesting and dooned the eggs and dependent offspring still
present.

Predation is obviously an inportant variable in the California
| east tern recovery story. That approximately 82% of the total
fl edglings produced statew de cane from only seven of the 35 sites
used in 1993 is testanent to the substantial negative inpact
predation can have on tern reproductive success. Four of those
seven sites (NAS Alanmeda, Santa Margarita River/North Beach
M ssion Bay/Mariner's Point,and Delta Beach North) had permanent
ADC personnel renmoving all potential predators; this was thought to
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underlie high fledgling production in the face of what would have
been intense predation pressure. The other three sites were deened
"lucky", although it was the unconventional nmeans by which
predators were controlled at Venice Beach that permtted the
success of that site.

Crows have historically been the mjor predators at Venice
Beach, and in 1993, prior to tern arrival, crows were present and
crow tracks covered the site. In the past, crow carcasses had been
used successfully to thwart crow predation at Venice (e.g., Caffrey
1993b). Due to a freezer-space crunch in the fall of 1992 at UCLA,
| let students dissect the 15 carcasses in my possession, and |
kept the heads. In md-April 1993, | placed groups of seven and
ei ght crow heads at the north- and south- east corners of the
Veni ce Beach site, and swept the sand clean. Not a single crow
track subsequently appeared inside the fence and no predation
occurred, although two famlies of crows continued to forage,
roost, and loaf only neters away for the duration of the tern
br eedi ng season.

Such successful non-lethal nethods of predator managenent are
the exception rather than the rule; the wusual approach to
controlling predators involves active renoval by ADC. Yet severa
sites with ADC at work throughout the season (see Methods) endured
high levels of predation and produced few fledglings. Therein lies
the basis for recent calls for re-evaluation of current predator
control policies, and the establishnent of a predator nmanagenent
plan that incorporates not only the sustainability of terns, but
al so evaluation of our ability to accurately assess the inpact of
predation, consideration of other special-status species, and an
understanding of the inportant role of predation as a force of
Ba}ural selection acting on terns, and in maintaining ecol ogical

al ance.

Humans, too, remmin a major constraint on tern breeding
success. Foot, vehicular, and pet traffic in and around nesting
areas cause the |oss of e%gs and chicks directly through tranpling
or predation, and indirectly through disturbance, resulting in nest
or site abandonment, or exacerbation of predation pressure.
Mlitary exercises, accidental captures by ADC, and naive duck-
feeding excursions notwithstan in?, people and their pets,
bi cycles, ORVs, helicopters, golfballs, firewrks, and abandoned
fishing line, and their penchant for vandalism continue to
negatively inpact the reproductive success of California |east
terns.

11



RECOMMENDATI ONS

Funding - Underlying many of the limts on tern reproductive
success is the lack of funds available for site preparation, site
mai nt enance, site enhancement, and monitoring. Sites throughout the
State need new fencing, fencing repair, vegetation control, |agoon
water |evel control, educational signs, predator control, and above
all, nonitor presence, as it is nonitors who are famliar with tern
breeding requirenments as well as the particulars and weaknesses of
i ndi vidual sites. Sources of funding nust be found not only for
site enhancement and the establishnment of new sites, but also to
sinply maintain the status quo (e.g., the fence at Venice Beach is
in dire need of repair). Sources of funding for predator managenent
would also help to alleviate some of the intense predation pressure
at CDFG sites without access to ADC. And again, funding for
adequate nonitor presence nust be secured.

Nesting Sites - Acquiring shore-front property is as difficult as
It sounds, yet the creation of new sites nust proceed to buffer the
ﬁotentially devastating effects, on a local level, of predation

uman di sturbance, and future El N fo events. Individual sites are
often either successful or not regarding fledgling production, and
a single predator can be enough to tip the balance toward the
latter. In 1993, fledglings produced at only seven sites conprised
approximately 82% of the State total. This points to the
vulnerability of the species' recovery to local threats, and begs
t he establishnent of new sites.

Enhancenment of well-established, incipient, and potential sites
remains a priority. Human-related threats to terns are ostensibly
mol |ifiable; enclosing nesting areas within fencing and educati ng
the public as to the contents is one solution, yet is not always
ﬁ035|ble in practice. Wth an eye toward approaching that ideal,

owever, fencing repair or better fencing, better enforcenment,
and/or bilingual signs are badly needed at Missel Rock Dunes, Pisno
Dunes, Ornmond Beach, Venice Beach, Batiquitos Lagoon/ Northeast and
Park and Ride, San Elijo Lagoon, San D equito Lagoon, M ssion Bay
North Fiesta Island and Mariner's Point, and Tijuana R ver Estuary.
Simlarly, a fox-proof fence would go far to nake the otherw se
lovely site at Cakland Airport al nost perfect.

Because terns seek flat, open, sandy areas with little
vegetation as nesting sites, overgrown vegetation can constrain, or
even prohibit, breeding at otherw se suitable sites. The latter was
apparently the case at Newport Slough in 1993, and nonitors at
several other sites (CGakland Airport, Seal Beach, the islands at
Bati quitos Lagoon/Muth, San Elijo Lagoon, M ssion Bay/Mariner's
Point and North Fiesta Island, and Chula Vista WIldlife Reserve)
felt that nore aggressive vegetation clearing would enhance the
breedi ng success of terns. CGearing all vegetation in a buffer zone
around nesting areas decreases the attractiveness to predators, and
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Is strongly recommended in appropriate situations. Additionally,
getting a handle on water levels in both Batiquitos and San Elijo
Lagoons is absolutely required to maintain these areas as
California least tern nesting sites.

In the past, terns have returned to breed in areas unused for
variable periods of time (e.g., Mssion Bay/North Fiesta Island in
1992), and 1993 saw the return of terns to Santa Clara River,
Term nal |sland, Batiquitos Lagoon/Park and Ride, and Naval
Training Center; this underscores the inportance of continued
protection and enrichnent of such sites. The use of decoys has been
successful in efforts to attract terns back to previously used
areas, such as the Naval Training Center, as well as to new sites
(e.g., Mssion Bay/Mariner's Point and Delta Beach South in the
paség. Their use at sites used year after year can direct terns to
particularly suitable areas (e.g., Delta Beach North).

Monitoring - Because nonitors not only collect data but serve as
the direct link between recovery efforts and tern life during the
breedi ng season, it is crucial that nonitoring continue at |east at
current levels, and recommended that those levels increase. It iIs
a given that the nore closely a site is nonitored, the better the
troubl eshooting and problem intervention/solving. As often as
possible, and for as long as possible, monitors should visit sites,
assess the inpact of all things that inpinge on breeding success
and, when possible, respond to negative influences in ways that
pronote tern survival and reproduction

A strong attenpt was nade in 1993 to standardi ze and inprove
moni toring and reporting methodology (Caffrey 1993a); this effort
will continue in 1994.

Predator Contol - Predation on |east tern eggs, chicks,
fTedglings, and adults has been, and will continue to be, a ngjor
problem at nost sites. Wping out all potential predators prior to
the onset of nesting would clearly benefit terns, but is unnatural

unaccept abl e, and not possible anyway. Presently, at CDFG tern
breedi ng sites, predator nmanagenent consists nostly of "crisis
control", where predators are renoved only after damage is done and
the predator(s) can be identified. Sonmetinmes, even after predators
have been identified, predator renmoval is not attenpted. The
decision as to the fate of the offender(s) is based on several
criteria, including the status of the predator (e.g., "endangered"
or "species of special concern"), the estimate of its potentia
effects on tern breeding success, the site history, and financia
and local residential considerations. Al of these are inportant
vari ables, and in nost cases, the ultimte decision is neither easy
nor straightforward. Yet the time, and additional terns, lost in
t he decision-naking process (as well as the paperwork quagmre),
and the frustration and hel pl essness felt by nonitors with no
control over the situation are issues that can be addressed
directly. Thus, sonme sort of ecologically- and ethically- sound
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predat or managenent program nust be worked out.

Wth an eye toward such a program we have attenpted to inprove
our base of information on predator behavior and effects, and site
histories, by standardizing the reporting of actual or potentia
predation, and requesting the filling out of Predator Sighting
Sheets (Caffrey 1993a) by all nonitors, when appropriate. In the
future, these will contribute to the establishnment of a predator
managenment program where site histories and docunented predator
effects dictate a nore standardized approach to predator contro
than exists now.

In the nmeantime, increased ADC assistance at sites severely
affected by predators in the past and at sites experiencing intense
predation pressure during any particular breeding season is
desperately needed. In 1993, nonitors at Oakland Airport,
Batiquitos Lagoon/ Northeast, and San Elijo Lagoon requested
predator-control assistance in their Final Reports. In addition
crow carcasses work so well at Venice Beach at keeping crows out of
the nesting area that | strongly recomend we pursue this neans of
non-lethal intervention at sites plagued by crows (e.g., Huntington
Beach woul d have been even nore successful if crows had been
deterred). Can we get some stuffed ones nmade so that we can re-use
them year after year?
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APPENDI X: M LI TARY SI TES

Naval Air Station, Al ameda (NAS Al aneda)

Vandenberg Air Force Base (VAFB Beach 2, and Purisina Point)

Marine Corps Base, Canp Pendelton (Wite Beach, and Santa Margarita
Ri ver/North Beach, Saltflats, and Saltflats Island)

Naval Training Center, San Diego (Naval Training Center)

Naval Air Station, North Island (NAS North Island)

Naval Anphi bi ous Base, Coronado (Delta Beach North and South)
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Table 1. Type, primary contact, and number of breeding season visits for
each site in the state of California. Type 1 sites are monitored from

Co .
1+ P
inside; Type 2 from the ocutside. An asterisk next to site name indicates it

is either a new site this year, or one used for the first time in several
years. Unused indicates historically used sites unoccupied by nesting terns

in 1993 (1: site unused for several-many years, 2: site used in recent
past). Primary contacts can be reached through CDF&G office in Sacramento
H Type " Primary Contact # Visits
San Francisco Bay Area
PGE, Pittsburg 2 Laura Collins 9
Port Chicago (Allied) unusedl Laura Collins
NAS Alameda 1&2 Laura Collins 66
Oakland Airport unused?2 Leora Feeney 99
San Luis Obispo/Santa Barbara Counties
Mussel Rock Dunes 1 Morgan Boucke 36
Pismo Dunes unused?2 Rob Burton 54
San Antonio Creek unusedl Morgan Boucke
Vandenberg AFB, Beach 2 2 Allan Naydol 52
VAFB Purisima Point 2 Allan Naydol 54
Santa Ynez River Mouth unusedl Morgan Boucke
Ventura County
Santa Clara River* 1 Morgan Boucke 56
McGrath Beach unused2 Morgan Boucke
Ormond Beach: Edison 2 Morgan Boucke 28
Middle Site unused?2 Morgan Boucke
Perkins Rd 2 Morgan Boucke 17
Point Mugu 2 Ron Dow na
Los Angeles/Orange Counties
Venice Beach 1 Carolee Caffrey 58
Terminal Island* 1 Kathy Keane 28
Seal Beach 1 Tom Alexander 24
Bolsa Chica 1 Carolee Caffrey 27
Huntington Beach 1 Doreen Stadtlander 36
Newport Slough unused?2 Doreen Stadtlander 36
Upper Newport Bay 2 Carolee Caffrey 18
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San Diego County

White Beach 1 L Belluomini 63
Santa Margarita River:
North Beach 1 L Belluomini 66
Saltflats 1 L Belluomini 65
Saltflats Isl 1 L Belluomini 65
Buena Vista Lagoon unused2 Elizabeth Copper
Aqua Hedionda unusedl Elizabeth Copper
Batiquitos Lagoon: NE 1 Elizabeth Copper 18
Park and Ride* 1 Elizabeth Copper 18
Mouth 1 John Konecny 18
San Elijo Lagoon 1 Robert Patton 18
San Diequito Lagoon unused?2 John Konecny
Los Penasquitos unusedl Elizabeth Copper
Mission Bay: FAA Isl 1 Brian Foster 30
Mariner’s Point 1 Ginger Johnson 58
N Fiesta Isl 1 Brian Foster 18
Crown Point unusedl Elizabeth Copper
Stony Point unusedl Elizabeth Copper
South Shores unusedl Elizabeth Copper
Cloverleaf unusedl Elizabeth Copper
Lindbergh Field unusedl Elizabeth Copper
Naval Training Center* 1 Elizabeth Copper 59
NAS North Island 1 Elizabeth Copper 117
Delta Beach: North 1 Elizabeth Copper 112
South 1 Elizabeth Copper 41
Grand Caribe Island unusedl Elizabeth Copper
D Street Fill 1 Brian Foster 61
Chula Vista Wldlf Res 1 Brian Foster 50
Salt Works 1&2 Jennifer Price 26
Tijuana River: North 1 Robert Patton 24
South 1 Robert Patton 24
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Table 2. Chronology of California Least Tern reproductive activities,
1993. For date of arrival, "earlier than or equal to" indicates terns
were already present on the first day of nonitoring. "Later than or
equal to" for departure indicates |last day terns observed, although
actual departure date could be later. Second wave occurrence was
deternmned for each colony: if yes, beginning date is provided; if no,
date provided is that through which "lack of" determ nation was nade; nr
reflects a "not really" sentinent on md-season or final Site Report (no
cl ear-cut demarcation between waves existed). First Egg, Chick, and
Fl edgling dates indicate actual date, if known, or the first date
observed ("earlier than or equal to"). Blank spaces indicate no eggs,
chicks, or fledglings produced.
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Table 2.

Activity Period

Date of First

Second
Arrive Depart Wave? Egg Chick Fledgling

PGE, Pittsburg 5/3 8/23 yes,7/4 <5/10 <6/3 <6/23
NAS Alameda 4/26 7/31 nr,6/10 <5/4 5/27 <6/16
Oakland Airport 4/28 8/8 no
Mussel Rock Dunes 5/3 8/3 yes,6/21 <5/14 <6/11 <7/5
Pismo Dunes 5/5 8/15 no
Vandenberg AFB, Beach 2 <5/27 7/23 no,7/23 <5/27 6/11 <7/3
VAFB Purisima Point 4/30 8/6 no,8/6 <5/27 6/16 <7/2
Santa Clara River 4/30 na yes,7/17 <6/23 7/2 7/17
Ormond Beach: Edison <5/21 >7/10 ves,7/1 5/31 6/18 7/7

Perkins Rd 4/26 8/28 yes,<6/26 na 7/11 na
Point Mugu na na na na na na
Venice Beach 4/20 >8/17 nr,6/8 <4/30 5/17 <6/10
Terminal Island 4/22 7/18 yes,6/12 5/17 6/9 6/26
Seal Beach 4/29 7/7 yes,6/16 4/29 5/9 6/16
Bolsa Chica 4/21 7/27 yes,6/10 <5/4 5/11 <7/5
Huntington Beach 4/23 7/14 yes,6/7 5/4 5/24 6/14
Upper Newport Bay 4/27 7/15 no,7/15 <5/4 <6/10 6/29
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White Beach 4/29 8/7 yes,6/3 5/4 5/29 6/19
SM River: North Beach 4/17 8/14 yes,6/1 5/4 5/25 6/15
Saltflats 4/17 8/1 yes,6/1 5/4 5/25 6/20
Saltflats Isl 4/17 8/1 yes,6/2 5/6 5/27 6/20
Batiquitos Lagoon: NE 5/8 8/14 yes,7/11 <7/11 <7/24
Park and Ride 5/15 8/1 no,8/21 <5/31
Mouth 5/1 8/14 yes, 6/20 <5/15 <5/31 <6/26
San Elijo Lagoon 4/12 9/11 yes,6/23 5/15 <6/17
Mission Bay: FAA Isl 4/30 7/30 yes,6/4 5/7 6/3 6/22
Mariner’s Point 4/26 8/16 no,8/16 5/2 5/24 6/14
N Fiesta Isl 4/25 7/5 no,8/6 5/12 6/6 6/28
Naval Training Center 4/26 8/4 yes,6/10 5/15 6/6 6/25
NAS North Island 4/18 8/13 yes,6/13 5/8 6/2 6/28
Delta Beach: North 4/15 7/27 yes,6/7 5/6 5/29 6/15-19
South 4/21 7/25 yes, 6/30 5/15 6/6 6/23
D Street Fill 4/17 7/15 yes,6/10 5/7 5/28 6/23
Chula Vista W1ldlf Res 4/29 7/31 yes,6/9 5/14 6/9 6/28
Saltworks 5/5 8/20 yes,6/27 5/12 6/2 6/25
Tijuana River: North <4/22 9/3 nr,6/25 <5/14 6/3 <7/1
South <4/22 9/3 nr,6/25 <5/7 <6/3 6/25




Table 3. First wave totals for 1993 California Least Tern breeding
season; included are all sites with nesting terns in either 1993 or
1992. Type 1 colonies are monitored from the inside; Type 2 from the
outside. Total Nests includes known renests of first wave pairs.
Total Pairs are followed by numbers of first wave pairs at each
colony in 1992 (in parentheses). Total Eggs generally not available
at Type 2 colonies.

Colony To?al Total Total
Type Pairs Nests Eggs

PGE, Pittsburg 2 2 (2) 2 5
NAS Alameda 182 113-116 (111) 120 247
Oakland Airport 1&2 0 (2) 0 0
Mussel Rock Dunes 1 45 (22) 45 92
Pismo Dunes 1 0 (4) 0 0
VAFB Beach 2 2 10 (2) 15 31
VAFB Purisima Point 1 9 (15) 13 23
Santa Clara River 1 14 (0) 14 28
McGrath Beach, 3 sites 1 0 (17) 0 0
Ormond Beach: Edison 2 9 (4) na na

Middle Site 2 0 (5) 0 0

Perkins Rd 2 0 (9) 0 0
Point Mugu 2 na (107) na na
Venice Beach 1 219 (193) 219 459
Terminal Island 1 5 (0) 5 11
Seal Beach 1 198 (189) 198 391
Bolsa Chica 1 142 (122) 142 274
Huntington Beach 1 144 (130) 144 275
Newport Slough 1 0 (1) 0 0
Upper Newport Bay 2 50 (46) 50 na
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White Beach 1 27 (31) 27 56
Santa Margarita River:
North Beach 1 308 (269) 308 604
Saltflats 1 59 (36) 59 108
Saltflats Island 1 27 (29) 27 53
Buena Vista Lagoon 2 0 (3) 0 0
Batiquitos Lagoon:
Northeast 1 0 (1) 0 0
Park and Ride 1 4 (0) 4 8
Mouth 1 18 (3) 18 34
San Elijo Lagoon 1 7 (22) 7 17
San Diequito Lagoon 1 0 (7) 0 0
Mission Bay: FAA Island 1 112 (158) 112 207
Mariner’s Point 1 205 (120) 205 382
N. Fiesta Island 1 6 (5) 6 12
Naval Training Center 1 1 (0) 1 2
NAS North Island 1 43 (49) 43 88
Delta Beach: North 1 69 (23) 69 132
South 1 7 (1) 7 14
D Street Fill 1 20 (135) 29 55
Chula Vista Wldlf. Res. 1 48 (0) 48 93
Saltworks 1 38 (8) 40 77
Tijuana River: North 1 19 (4) 25 49
South 1 73 (39) 82 155
Total 2051-2054 >3982
(1930) (>3386)
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Table 4. Totals for 1993 California Least Tern breeding season; only
those sites with nesting pairs included. Total Pairs and Fl edglings/Pair
nunbers are followed by mean 1992 data (in parentheses). Seal Beach
Total Fledglings (364*), and therefore Fledglings/Pair (1.84*), are
overesti mates (see Methods). Total Fledglings and Fledglings/Pair for
the 2 sites at Onmond Beach are pooled, as are 1992 conparison data for
the (then) 3 sites at O nond Beach. Any discrepancy between 1993 Tot al
Pairs and Total Nests reflects renesting attenpts by pairs.
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Table 4.

Total Total Fledglings/

Total Pairs Nests Fledglings Pair
PGE, Pittsburg 2 (2) 3 4 2 (.50)
NAS Alameda 126-128 (125) 135 204-210 1.59-1.66(1.73)
Mussel Rock Dunes 61 (28) 66 35-40 .57-.66 (.32)
VAFB Beach 2 10 15 5-9 .50-.90 (.50)
VAFB Purisima Point 9 (12) 13 7 .78 (.08)
Santa Clara River 14-16 (0) 16 14 .88-1.0 (1.35)
Ormond Beach: Edison 14—,(18) na ~9 (17) ~~64 (.94)

Perkins Rd 3// na < -

Point Mugu na (133) na na (72) na (.54)
Venice Beach 246 (229) 246 280 1.14 (1.07)
Terminal Island 10 (0) 10 8-12 .67-.80
Seal Beach 198 (219) 201 364%* 1.84% (1.25)
Bolsa Chica 142 (131) 155 26-47 .18-.33 (.24)
Huntington Beach 234 (138) 235 157 .67 (.23)
Upper Newport Bay 50 (46) 50 12-20 .24-.40 (.24)
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White Beach 31 (31) 38 15 .48 (.36)
SM River: North Beach 338 (269) 404 396 1.17 (.62)
Saltflats 67 (36) 84 21 .31 (.53)
Saltflats Isl 30 (29) 35 33 1.10 (.55)
Batiquitos Lagoon: NE 2 (8) 2 0 0 (.51)
Park and Ride 4 (0) 4 0 0
Mouth 26 (3) 29 32-38 1.23-1.46 (0)
San Elijo Lagoon 8 (22) 9 0 0 (.09)
Mission Bay: FAA Isl 133 (158) 150 45-50 .34-.38 (>.33)
Mariner’s Point 205 (120) 205 140 .68 (.58)
N Fiesta Isl 6 (5) 6 2 .33 (.40)
Naval Training Center 2=-3 (0) 3 3-5 1.0-2.5
North Island NAS 43 (49) 52 14 .33 (.10)
Delta Beach: North 95 (38) 127 130 1.37 (.66)
South 7 (1) 8 2-4 .29-.57 (1)
D Street Fill 23 (135) 32 1 .04 (.14)
Chula Vista W1ldlf Res 52 (20) 61 4-6 .08-.12 (.92)
Saltworks 38 (8) 62 8 .21 (>.63)
Tijuana River: North 13-25 (4) 39 36 1.44-2.77 (1.75)
South 63-82 (39) 93 2 .02-.03 (.80)
Total >2305-2337 1998-2059 .85-.89
(2106) (1362~1448) (.65-.69)




Table 5. Qutch sizes and hatching success for nests in Type 1 col onies.
Santa Margarita River/Saltflats Island and M ssion Bay/Mariner's Point
each had one nest with a clutch size of 4 (not shown). "Unsure" denotes
ei ther the nunber of nests abandoned or preyed upon prior to conpletion
at Type 1 colonies (thus actual clutch size unknown), or the total
nunber of nests at Tﬁpe 2 colonies (thus Total Nunber of Eggs not
avail able). Mean clutch size provided for known clutch sizes only.
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Table 5.

Clutch Size

Total %
1 2 3 Unsure Mean Eggs Hatch

PGE, Pittsburg 1 1 1 2.00 6 100
NAS Alameda 5 112 12 6 2.13 275 86
Mussel Rock Dunes 8 53 5 1.95 129 54
VAFB Beach 2 1 12 2 2.07 31 68
VAFB Purisima Point 2 9 2 2.00 26 58
Santa Clara River 1 15 1.94 31 na
Ormond Beach: Edison 14 na na
Perkins Rd 3 na na

Point Mugu na na na na na na
Venice Beach 28 204 14 1.94 478 96
Terminal Island 1 7 2 2.10 21 81
Seal Beach 20 161 20 1.97 396 97
Bolsa Chica 24 123 8 1.90 294 94
Huntington Beach 65 162 8 1.22 286 86
Upper Newport Bay 50 na na
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White Beach 6 29 3 1.92 73 78
SM River: North Beach 61 333 10 1.87 757 88.9
Saltflats 27 57 1.68 141 25.5
Saltflats Isl 7 27 1.86 56 86.2
Batiquitos Lagoon: NE 1 1 1.50 3 0
Park and Ride 4 2.00 8 0
Mouth 6 22 1 1.83 53 83
San Elijo Lagoon 6 3 2.33 21 14-24
Mission Bay: FAA Isl 37 111 2 1.77 265 82
Mariner’s Point 38 158 8 1.86 382 68
N Fiesta Isl 2 2 2 2.00 12 92
Naval Training Center 3 2.00 6 83
NAS North Island 8 37 7 1.98 103 48
Delta Beach: North 20 107 1.84 234 80
South 8 2.00 16 100
D Street Fill 5 26 1 1.88 60 77-92
Chula Vista Wldlf Res 12 48 1 1.82 111 58-76
Saltworks 13 38 2 2.21 117 86
Tijuana River: North 6 33 1.85 72 60
South 16 75 2 1.85 172 38




Table 6. Causes of California Least Tern breeding failure. Docunented
and suspected avian and mammalian predators are indicated, as well as
other sources of nortality. An asterisk next to r edat or speci es
i ndicates that predator-control neasures were taken (the predator was
removed), nost often by ADC. Birds: BcNH - Black-crowned N ght Heron,

BnO - Barn OM, BwO - Burrowing OM, CT - Caspian Tern, C - ATer i can
Cow, G-qgull speC|es, GBH - Geat Blue Heron, GbT - Qul | -billed Tern,
GE - Geat Egret, GHO - Geat Horned OM, H -Harrier, K - American
Kestrel, LS - Loggerhead Shrike, M- Meadow ark, Os - GOsprey, Ow - ow

species, PF - Peregrine Falcon, R - Raven, RIH - Red-tailed Hawk, SE -
Snowy Egret. Mammals: BC - Bobcat, C - Donestic Cat, Cy - Coyote, D -
Domestic Dog, F - Red Fox, FC - Feral Cat, FD - Feral Dog, GS - Gound
Squirrel, Qo - Qpossum Rb Raccoon, Spk - Spotted Skunk, Stk - Striped
Skunk. Qther: A - Ant, - Floodln%1(nests innundated as the result of
1: high water |evel in Iagoon eavy rain, 3: spring t|dei? FP -
Fencing Problens (3: adverse veat her exposed bottom of fence and chi cks
escaped/died, 4: rusted bottom of fence caused noderate to severe

injuries in several chicks), Hu - Human-related nortality (1:
pedestrians caused egg or chi'ck mortality, 2: aircraft killed two
fledglings, 3: trap intended for depredating ow fatally injured adult

tern, 4: heI|copter (unknown origin) landed on site, HJ5 - fishing |ine
f ound w apped around leg of injured fledgling, Hy - Hypotherma, Rn -
Heavy rains and resultant nmud contributed to death of one chick, Unk -
Unknown, V - Human-driven vehicles.
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Table 6. Predation
Documented Suspected Other
Bird Mammal Bird Mammal

PGE, Pittsburg GE,SE,LS,K
NAS Alameda G,R,K Hy,Hu?2
Mussel Rock Dunes Cy Hul
VAFB Beach 2 Cy
VAFB Purisima Point H,Cr,G
Santa Clara River
Ormond Beach: Edison

Middle Site

Perkins Rd
Venice Beach
Terminal Island K*
Seal Beach GBH,K,LS,RtH
Bolsa Chica PF CT,M Fl2
Huntington Beach Cr
Upper Newport Bay
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White Beach Ow*
SM River: North Beach GBH* ,H* ,0Ow* BC*
Saltflats H* , Ow* Spk
Saltflats Isl H*
Batiquitos Lagoon: NE Rc,D
Park and Ride D,Rc
Mouth D Fl1
San Elijo Lagoon R,K Rc,Cy
Mission Bay: FAA Isl G*,0w PF Hu3,Hu4,
FP3,FP4,Ax*
Mariner’s Point C GBH*,G* ,K HU5,Unk
N Fiesta Isl H,K,R C Rn
Naval Training Center GHO*,BnO* ,K*, C*
R* , RTH*
North Island NAS BwO* K*,G* ,GBH,R* ,PF C*, GS* Fl1l2 ,A*
Delta Beach: North H* ,GbT* K* ,PF* FC* A*
South GbT*  H* K*
D Street Fill H* GbT* ,K*,LS* FD*,Cy
Chula Vista Wldlf Res GbT* ,PF,H,K*,6G* FD*
Saltworks PF,GbT,CT,H,G FD*
Tijuana River: N and S LS,R*,M,K¥* D* H,PF,0s,G,GbT GS* ,C*,Stk¥* Hul,V,F13




Table 7. Sources of nesting site disturbance: there was no direct
evidence of actual predation or mortality caused by indicated sources,
however, sources were believed to underlie lack of nesting, or nest or
site abandonment, or exacerbate sources of mortality. Documented or
suspected predator species (Table 6) not included here (see text).
Predators listed here were either (1) present at site prior to or
during season and removed (*), or (2) obvious to monitors and suspected
to be the cause of nest or site abandonment. Human disturbance was
military or recreational in nature: Mlt - base personnel (on foot or in
vehicles) involved in military exercises approached or entered nesting
area, Recl - pedestrians (beachgoers, surfers, joggers) with or without
pets in and/or around nesting area, Rec2 - bicycles and/or ORVs in
and/or around nesting area, Rec3 - fishermen left unattended hooked
lines in roosting areas on shore, and in foraging areas in channel,
Rec4 - fireworks at Seaworld and campers at weekend event flushed
terns, Rec5 - boaters landing on site and campers at perimeter fence.
Other: J4 - July 4th activities, Vnd - humans intentionally entered and
vandalized site, Vg - vegetation overgrowth prohibited or limited
nesting, or exacerbated predation pressure, Wnd - persistent strong
onshore winds likely prohibited nesting, WL - water level in lagoon
high and reduced amount of nesting habitat, WO - heavy rains washed-out
nesting habitat. All other abbreviations as in Table 6.

Human Animal Other
PGE, Pittsburg RtH,H,R,G,CT
NAS Alameda PF,H*,Bn0O
Oakland Airport R,H,F*,0p*,Stk*, C* Vg
Mussel Rock Dunes Recl
Pismo Dunes Rec2 wnd
VAFB Beach 2 RtH,H,K,LS,BC
VAFB Purisima Point M1t RtH,K,LS,Cy,BC
Santa Clara River Recl
Ormond Beach: Edison Rec2
Perkins Rd Recl,Rec2

38



Venice Beach

Vnd,J4

Terminal Island Cr*,PF
Seal Beach | Vg
Bolsa Chica Fl2
Huntington Beach K
Newport Slough Vg
Upper Newport Bay
White Beach M1t
SM River: North Beach
Saltflats M1t
Saltflats Isl M1t
Batiquitos Lagoon: NE Recl,Rec2 K,LS WL
Park and Ride Recl
Mouth Recl Vg, WL
San Elijo Lagoon Recl,Rec3 GBH, GE,BcNh, Cr, Ow, Vg, WL
LS,M, Stk
Mission Bay: FAA Isl Rec4
Mariner’s Point Rec5
N Fiesta Isl Recl Vnd
Naval Training Center Mlt,Recl
North Island NAS Vg, Wo
Delta Beach: North vnd
South
D Street Fill Vnd
Chula Vvista Wldlf Res Vg
Saltworks
Tijuana River: N and S Recl
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