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ABSTRACT

In 1995, a minimum of gpproximately 2,585-2,611 pairs of the endangered Cdlifornia least tern
(Sterna antillarum browni) nested at 37 sites along the coast of California. This 7% decrease in
breeding population size from 1994 brings to an end the trend since 1987 of continued growth of the
population, and is likely attributable, at least in part, to the poor fledgling production experienced
datewide in 1992. In addition to the drop in pair numbers, heavy predation pressure a many Sites,
an apparent shortage of food at two large sites, and a heavy storm in mid-June across the State,
combined with avariety of human-related constraints on tern reproductive success, resulted in the
lowest statewide fledgling-to-pair ratio recorded since fledgling production estimates were
incorporated into monitoring protocol (1978). A minimum of approximately 963-1,174 fledglings
was produced, 41% fewer than in 1994, resulting in a statewide fledgling per pair ratio of 0.37-0.45.

As usud, successful and unsuccessful sites were distributed rather evenly throughout the State.
Terns themselves were more unevenly distributed: 50% of the statewide population bred at only five
sites (Venice Beach, Santa Margarita River/North Beach, Mission Bay/Mariner’s Point and FAA
Idand, and Tijuana River/South); inclusion of an additional four sites (NAS Alameda, Bolsa Chica,
Huntington Beach, and Delta Beach/North) accounted for 73% of al breeding pairs, and the inclusion
of two more (Ormond Beach/Edison and Sed Beach) accounted for 81%. The fledglings produced
at Santa Margarita River/North Beach, Mission Bay/Mariner’s Point, and Delta Beach/North
constituted 33% of the State total; the balance were distributed relatively evenly among sites.

! Caffrey, C. 1997. California least tern breeding survey, 1995 season. Calif, Dep. Fish and Game, Wildl. Manage. Div.,
Bird and Mammal Conservation Program Rep. 97-6, Sacramento, CA. 57 pp.

2 Currently at Zoology Department, Oklahoma State University, Stillwater OK 74078



I NTRODUCTI ON

The California |east tern (Sterna antillarumbrowni) is a
State- and federal-listed 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 estimation of
| east tern breeding population size and nonitoring of breeding
activities in the State of California began in 19/3; estimation of
total annual fledgling production was incorporated into nonitoring
protocol in 1978. Habitat |loss due to human devel opnent and
climtic events (e.g., storns and flooding), other types of human-
rel ated disturbance, predation, |ocal food shortages, and adverse
environnental conditions, including storms and El N fio, continue to
ne?atlvely affect tern reproductive success. However, the concerted
efforts at identifying, enhancing, protecting, and nmonitoring |east
tern breeding areas by state and federal agencies, and the nany
dedi cated individuals working therein, have greatly contributed to
the huge increase in breeding poPuIation size from approxi mately
600 pairs in 1973 to approximately 2792 pairs in 1994. These
efforts were continued in 1995 and the data are sunmarized herein.

VETHODS

The following criteria are used to distinguish |east tern
breeding "sites" from "colonies" (used interchangeably prior to
1992): A site is the name of the location of a discrete and
contiguous group of nesting birds. A colony is the nane of the
general location of a breeding area, where colony nenbers may share
the same foraging and roosting areas, and the same general nesting
areas. |f all pairs in the colony nest wthin a single, contiguous
area, then colony nane and site are the sane. In recent years,
terns have expanded nesting ranges within colonies, and particular
col oni es have come to conprise two or nore "islands" of nesting
areas, i.e., they now include two or nore sites. Separate sites
within the same col ony appear as indentations under colony |ocation
in Table 1, except those under "San Diego Bay"; terns in this
cluster of colonies nay share foraging areas, yet nesting areas are
distinctly separate. (O ficial names for mlitary sites can be
found in Appendix A, throughout this report, they are referred to
as in Table 1.)

As part of the Batiquitos Lagoon Enhancenent/Restoration
Project, two sites historically used but in need of help underwent
significant renovation in time for the 1995 season. In the process,
Bati qui tos Lagoon/ Mouth was given the no-frills name W2, and
Bati quitos Lagoon/Park and R de becanme E-l; so drastic were the
i mprovenents that they are listed as "new' sites in Table 1.
Construction on both took place in Novermber 1994: substrate was
enhanced, permanent fencing was erected, chick fencing was
installed, and signs were posted.



Statew de censuses of known California |east tern breeding
sites have been conducted since 1973. A network of paid and
vol unteer nonitors check all sites on a regular basis and conpile
data into final Site Reports. The present report integrates and
summarizes data fromall least tern breeding sites in the state of
California for which information was received for 1995. Further
details on methodol ogy (e.g., data collection, fledgling counts,
and predator-related 1ssues) are available in the California
Department of Fish and Game (CDFG Least Tern Mnitoring Packet
(Caffrey 1995a). Additionally, the actual final Site Reports used
to prepare this survey are available through CDFG offices in
Sacramento. These reports contain many nore details regarding site
characteristics, site preparation, data collection, predation and
di st urbance problens and procedures than can be included here;
readers interested in such additional information are encouraged to
request copi es.

- For 1995, bDbreeding data were collected at all known Californian
sites (except possibly Pt. Migu); requested data are reported here
with the follow ng exceptions: No reports or data were received
fromPt. Migu, thus the site is not included in this report. No
reports were received fromthe nonitor for the two Mssion Bay
sites FAA Island and North Fiesta Island; pair, fledgling, and nest
nunbers for these sites were estimted by other tern, and Ani mal
Damage Control (ADC), personnel, based on nunbers received fromthe
monitor early in the season, and subsequent opportunistic
observations. Site preparation information for Mssion Bay/ FAA
Island and North Fiesta |Island was provided by the Gty of San
D ego Parks and Recreation Department (the entity responsible for
preparation of Mssion Bay sites); no other data are available. In
addition, data for the two sites Saltflats and Saltflats Island at
Santa Margarita River were conmbined in a single final Site Report,
and only limted data are available for San Elijo Lagoon; due to
funding constraints and the |ack of both tern reproductive success
and anY beneficial effects of monitor presence in the past (other
than allow ng the continual reporting of all the problems with that
probl em|aden site), the nonitor visited the site only nine tines
(all of them voluntarily, out of the goodness of his heart).

Least terns breed along the coast of California fromthe San
Francisco Bay in the north to the southern border. Breedin? site
characteristics vary fromsite to site. Nesting sites are located
in areas that experience high levels of human activity to little or
none. Fences nar be pernmanent, tenporary, or nonexistent. Nests may
be approached closely enough for nonitors to mark them and actually
count eggs/chicks directly, or are sinply observed fromafar. Thus
monitoring protocol varies fromsite to site as well, although at
all sites the following information is determ ned. occupancy status
(terns breeding or not), an estimate of total nunber of breeding
pairs present, and an estimate of total nunber of fledglings
produced. Fledgling counts are generally made at nocturnal roosting
areas at three-week intervals, and summed for the season (Massey
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1989a, Caffrey 1995a). Throughout the season, attenpts are also
gade aé i dentifying the type and outconme of predation or other
i sturbance.

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 nunbered tongue
depressors, and record data re%ardin% the status of nests.
Monitoring of this type throughout the season provides detail ed
information on the timng of nesting, the nunber of active nests,
clutch size, and hatching success. In contrast, nonitor presence
within Type 2 sites is kept to a mninmumor does not occur at all.
Monitors at these sites observe terns froma distance and determ ne
the presence of nests fromthe location of incubating adults; nmany
types of data are therefore unavailable, e.g., clutch sizes and
actual hatching dates. The "site" at Pisno Dunes is unusual enough
to rate its own category (Type 3): the whole area is extrenely
large and no “"traditional" nesting site exists; nesting pairs are
very difficult to find. Mnitors search/observe throughout the
season for least terns. (Pisnb Dunes is a state vehicular area, and
ot herwi se suitable nesting areas are subject to high |evels of
vehi cul ar di sturbance; park officials cordon off particularly
appropriate areas prior to tern arrival in the hope that those wll
be chosen by nesting terns.) If nests are found outside of
protected areas, short-termprotection policies go into effect.

I ndi vidual nests are then nonitored regularly. As such, "nunber of
visits" to the site (Table 1) is somewhat neaningl ess.

Site preparation prior to the arrival of terns also varies from
site to site. According to information included in final Site
Reports, vegetation was cleared by hand (NAS Al aneda, Cakl and
Airport, Santa Clara River/Muth, Onond Beach/Perkins Rd, Venice
Beach, Seal Beach, Bolsa Chica, Batiquitos Lagoon/WI|, M ssion
Bay/ Mariner's Point and North Fiesta Island, S North Island),
mechani cally (Seal Beach, Huntington Beach, M ssion Bay/Mariner's
Point, Naval Training Center, NAS North Island, Delta Beach/North
and South, D Street Fill, Chula Vista WIldlife Reserve), or with
the use of herbicides (PCGE Pittsburg, NAS Al aneda, M ssion
Bay/ Mariner's Point). Accunulated litter or stormdebris was
removed (Santa Clara River/Muth, Venice Beach), and water |eve
control was attenpted at San Elijo Lagoon. Sand was cleared away
fromfencing to expose the chick fence at Venice Beach, added to
the site as substrate at NAS North Island, and pushed into berns to
restrict human access at Tijuana River/South. Permanent fencing at
sites was nodified or repaired (NAS A anmeda, VAFB Purisim Point,
Santa Clara River/Muth, Venice Beach, Wite Beach and Santa
Margarita River/North Beach (both at MCB Canp Pendl eton), M ssion
Bay/Mariner's Point, Naval Training Center, Tijuana River/North and
South), tenporary site fencing was erected (O nond Beach/ Edi son
Termnal Island), and chick fencin% was repaired and/or erected
(Mssion Bay/ Mariner's Point, Lindbergh Field). Chick shelters were
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laid out (Termnal Island, Huntington Beach, Batiquitos Lagoon/al

3 sites), and nonitoring grids were set up ékhntington Beach, Wite
Beach, Santa Margarita River/North Beach and Salt Flats, Batiquitos
Lagoon/all 3 sites, Mssion Bay/Mariner's Point and North Fiesta
Island, D Street Fillg; at Venice Beach, clay roofing tiles were

| aid out to serve as both. Signs were posted at Missel Rock Dunes,
Termnal |sland, Santa Margarita River/North Beach, San Elijo
Lagoon, M ssion Bay/North Fiesta Island, Naval Training Center, NAB
Ccean, D Street Fill, Chula Vista Wldlife Reserve,and Tijuana
River/North and South. Decoys were laid out to attract terns to
particul ar areas at VAFB/Beach 2 and Purisim Point, Batiquitos
Lagoon/all 3 sites, Mssion Bay/Mariner's Point and North Fiesta

| sl and, Naval Trainin% Center, NAS North Island, D Street Fill, and
Chula Vista Wldlife Reserve. Crow carcasses were placed inside the
perineter fence at VAFB/ Purisima Point, Venice Beach, and

Hunti ngton Beach to deter crows fromentering the site.

. Site Preparation al so included predator removal at severa

sites. Al mlitary sites have pernmanent ADC personnel who trap and
relocate, or extermnate, a mmjority of actual or potential
Bredators fromleast tern nesting areas prior to and throughout the
reeding season. ADC was also on site at all Batiquitos Lagoon and
M ssion Bay sites prior to tern arrival. Pre-season predator

removal occurred at Qakland Airport, Termnal Island, and
Hunti ngt on Beach as wel .

The followi ng distinction is made between docunented and
suspect ed predator species: a docunmented predator is one actually
observed taking a least tern egg, chick, fledgling, or adult, or
one indicated according to the tollowing criteria: (1) identifiable
tracks led to least tern remains or an enpty nest where e?gs wer e
not expected to hatch for at least three nore days, (2) if 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
fromthe indicated predator. Suspected predators are aninmals
believed to have preyed on terns or eggs, based on substantial but
not concl usive evidence ge.g., tracks throughout the site, tern
remai ns characteristic of a particular predator, or predators
observed foraging at the site).

In this report, unless otherwise cited, data for the follow ng
years were taken fromthe indicated sources: 1987 and 1988 gwhssey
1988), 1989 (Massey 1989b), 1990 (Qbst and Johnston 19922, 991
(Johnston and Cbst 1992), 1992 (Caffrey 1993), 1993 (Caffrey 1994),
and 1994 (Caffrey 1995b).



RESULTS

Distribution - In 1995, California least terns were reported to
have nested at 37 sites fromthe San Franci sco Bay area south to

t he Mexi can border (Table 1). Terns returned to Qakland Airport
after a hiatus of two years, and to Tijuana River/North after one.
Two new sites were added to our list in 1995: Bati?uitos Lagoon/ W 2
and E-1 (the new names for the renovated and significantly 1 nproved
sites Batiquitos Lagoon/Muth and Park and Ride, respectively).

O historical sites not used by breeding terns in 1995, severa

have been tern-less for at least five years but are still checked
at the beginning of the season for tern activity ("unusedl" in
Table 1). For others, although they renmain on our "w sh" list, the

conbi nati on of an abundance of predators and/or humans in the area,
ve?etation overgrowth, and the lack of financial resources and
effort on the part of agencies with the power to enhance, and
enforce the protection of, these areas has led to their being
pretty nuch ignored by the financially-strapped Mnitoring Program
("unused3" in Table 1). Qhers ("unused2") were sites at which
nesting had occurred within the last five years, yet for one reason
or another (usually one or nore of those nmentioned above) went
unused in 1995.

Breedi ng Chronol ogy - First-wave breeders began arriving at
breeding areas frommd- to late April through m d-Muy; nesting
began 1-3 weeks later at nmany sites, but was delayed for up to a
month at a few sites in San Diego (Table 2). Mst sites had eggs in
nests by md- to late May, chicks by early to md-June, and
fledglings by late June to early July. Definitive second wave
nesting was reported to have occurred at 16 sites; at four sites
the second wave was said to be mnor, and no second wave was
evident at 15 sites. Three sites apparentlz had prinmarily second
wave nesters (Santa Clara River/Mgrath Lake, O nond Beach/Edi son
and San Elijo Lagoon). Terns began departinﬁ some breeding areas in
early July but nost sites still had terns through early to md-
August, ile at a few, terns were still present in early

Sept enber .

In an attenpt to discern the pattern of nestin% across the
State, | mstakenly asked monitors (on final Site Report forms) to
report the nunber of active nests ("active" defined as a scrape
with eggs or chicks, attended by adult terns, Caffrey 1995a) at
each site on each Saturday (I day) throughout the season.
Realizing | should have requested the nunber of new nests each
Saturday, | called nmonitors throughout the State (al beit once the
season was al ready underway) to informthem of the change. Data
fromonly 23 of 37 sites were usable, or available; even so,
emergent patterns were so interesting that | include the raw data
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(Appendix B). Figure 1 depi cts statew de data pooled as well as
separated into the three "clusters" (north, central, south).
Nesting began in earnest earliest at sites in Los Angeles and
Orange counties. Venice Beach had 86% of all nests for the week
ending May 13 (102/117), with Seal Beach and Bol sa Chica accounting
for nost of the rest (PGE Pittsburg had one?. Al t hough nesting
began at several other sites within the follow ng week, at many
sites in the State, especially those in San Diego County, nesting
did not really get underV\a?/1 until two weeks later. Figure 2 depicts
some of the diversity in the timng of nesting at three sites; in
Fi gure 3, differences in "first" and "second wave" patterns are
clear.

First Wave - Al though statew de the nunber of first wave pairs was
simlar to that of 1994, dramatic increases and decreases, relative
to 1994, occurred at several sites (Table 3); at a few, this
translated into a substantial nunber of birds (e.g., increases:

M ssion Bay/Mariner's Point, Tijuana River/South; decreases:

Hunt i ngt on Beach).

Season Totals - Excluding data from Pt. Migu, approxi mately 2585-
2611 pairs of California |east terns nested statewi de in 1995
(Table 4). Relative to 1994, sone sites experienced dranmatic
increases in the total nunber of nesting pairs present; at others,
dramatic decreases (Table 4). As the 1995 statew de popul ation size
was only slightly smaller than that in 1994 (93%, nany of the

I ncreases and decreases reflect sinply the shuffling around from
one site to another (e.g., the total number of pairs at sites at
Batiqui tos Lagoon, Mssion Bay, and NAB Coronado (Delta Beach/North
and South, and NAB Ccean) remai ned approxinately the sane),

al t hough overal | breeding population size north of San Diego County
(83% of 1994 nunbers) declined nore than that of the State as a
whole. The drastic increase in the nunber of pairs at O nond

Beach/ Edi son was at |least in part due to the erection of a barrier,
on July 1, denying Of-H ghway Vehicles (OHVs) beach access (it was
destroyed on July 18); 61 of the 93 nests (based on the information
in Appendix A) were initiated between those two dates. For M ssion
Bay/ Mariner's Point, the reconfiguration of the west side of the
site (the obliteration of the "beach" (the steep slope down to the
wat er and the accessible shoreline) and the addition of riprap,
creating a larger site), plus ADC s keeping the local rat

popul ation (a serious problemin 1994) under control Iikely
contributed to the large increase in pairs at that site. For
Tijuana River/South, the increase was thought to be due to the
significant decrease in human disturbance through the construction
of sand berns and the closing of beach sections to the public, but
nmore inportantly through the Border Patrol's stepped-up "Qperation
Gat ekeeper” mnimzing the disturbance caused by illegal mgrants,
particularly at night.

~In 1995, 50% of the statew de population bred at only five
sites (Venice Beach, Santa Margarita River/North Beach, M ssion
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Bay/ Mariner's Point and FAA Island, Tijuana River/South). The
addition of four sites (NAS Al aneda, Bolsa Chica, Huntington Beach,
Delta Beach/North) accounts for 73% of the breedin? popul ati on of
California least terns, and two nore (O nond Beach/Edi son, Seal
Beach) 81%

Approxi mately 963-1174 fledglings, again excluding any from Pt.
Migu, were produced in 1995, resulting in a statew de fledgling-to-
pair ratio of 0.37-0.45 (this may be a slight underestimate, as the
roost at Upper Newport Bay (0 fledglings) may not have been |ocated
by the nmonitor). Mny sites experienced declines in their F/Ps from
1994, sonme pretty dramatic (e.g., NAS Al ameda, Venice Beach, Seal
Beach, Santa Margarita River/North Beach and Saltflats\Saltflats
Island). Inpressive increases in F/Ps occurred only at Lindbergh
Fiel d and Delta Beach/South, the latter havin%bonly one pair. The
fledglings produced at Santa Margarita River/North Beach, M ssion
Bay/ Mariner's Point, and Delta Beach/North constituted 33% of the
State total; the balance were distributed relatively evenly anmong
sites.

Cutch Size - Qutch size at Type 1 sites ranged from1l to 4 (Table
%), with a statewide X = 1.71 (n=2597 nests). Hatching success at
ype 1 sites ranged from 37-100% with a nean of approxi mately
76.5% (n=20 sites, omtting Bolsa Chica and D Street Fill).

Sources of Breeding Failure - Predation was the major cause of
breeding failure at nost sites in 1995 (Table 6); docunented and
suspected predators included by-nowfamiliar species. Mnitors at
NAS Al ameda, QCakland Airport, Seal Beach, M ssion Bay/Mriner's
Point, NAS North Island, D Street Fill, and Tijuana R ver/South al

i ndi cated predation as having a major inpact on productivity at
their sites. NAS Al aneda was hit hard by several predators (Table
6), including a pair of red-tailed hawks thought responsible for
taking 99 of the 176 chicks hatched by June 20. An ow began
visiting the site in md-July, causing not only direct nortality
but disturbance such that many nests were abandoned. At Qakl and
Airport (Type 2 site), no predation was docunmented but all eggs

di sappeared fromthe 1-6 nests, and ravens, crows, northern
harriers, cats, kestrels, opossuns, raccoons, and striped skunks
were all seen on site, in addition to the ubiquitous red foxes (the
total of 46 individual manmmal s trapped, including 20 red foxes, put
a mere dent in the pressure). At Seal Beach, intense predation by

| ogger head shrikes, crows, and probably kestrels (seen foraging on
site) resulted in its worst year since 1979 (its inaugural year,
F/P=0/6). At Mssion Bay/Mariner's Point, a kestrel took

approxi mately 30 chicks before it was renoved; at one point it was
found with three chicks in its talons. Predation was also believed
to underlie the majority of |osses at Missel Rock Dunes,

VAFB/ Purisima Point, Terminal I|sland, Saltworks, and Tijuana
River/North. (No nortality data other than the necropsy results for
two individuals (see below) were provided for the sites at Canp
Pendl eton, and no information regarding the severity of predation
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was provided for Naval Training Center, Delta Beach/North or South,
or NAB Ccean.)

~A shortage of food resulted in the lowest fledgling-to-pair
ratio at Venice Beach ever. The season started out dismally and
never let up. The first chicks hatched on May 26. On May 29, two
chicks | ooked in bad shape. By May 30, two were dead and two nore
dying. By June 2, 18 were dead, by June 3 there were 26, and June 7
45. W picked up between two and 18 chick carcasses al nost every
day, for a total of 281 by July 17, at which point no nore were
left alive and all unhatched eg?s had been abandoned (n=72). One
chick was found dead with a 4 I/2" fish halfway down its throat;
that plus chicks being left untended for |long periods of tine, the
fact that the majority of chicks were dying when only days old,
observations of intense kleptoparasitism when adults did return
with fish, and the preponderance of large and odd fish found dead
on site (a list of several | had identified is included as Appendi x
C indicated small fish were hard to come by locally. Necropsy
results for three chicks brought to the Chief of Veterinary
Services, Orange County, indicated all findings were consistent
with a diagnosis of emaciation/starvation; no evidence of trauna or
i nfectious di sease was found.

Al though not as clear-cut, the nonitors at both Bolsa Chica and
UPper Newport Bay reported the follow ng observations as suggestive
of possible resource limtation: at Bolsa Chica, 42% of nests were
one-egg clutches, and several dead adults were found with no
external evidence as to cause of death. Additionally, 81 chick
carcasses were picked up, however, a majority of these were found
in the days follow ng a heavy storm (see below), conplicating the
specul ating regardi ng cause of death. At Upper Newport Bay, there
was no evidence of predation (as the cause for the apparent |ack of
success), and eggs were often seen untended at all times of the
day, including evening hours, suggesting possibly that adults were
having a difficult time finding food.

At NAS Al aneda too, evidence suggested that a |ocal shortage of
food may have contributed to the Poor success experienced at that
site. Sixty-nine to 74 chick and fledgling carcasses were observed,
the majority consisting of small, downy chicks. Al though sone of
these deaths were probably the direct result of hypothernia, t hat
chicks (and eggs as well) were left untended for [ong periods of
tine likely nade them nore susceptible to the cold tenperatures.
(Chicks and eggs were |left untended in both mld and inclement
weat her, usually the tines of Pood foraging (so parents not gone
for long) and required parental attention, respectively.) One chick
that was watched for eight hours one day was not fed at all. On
June 21, from 0530 to 1700, only two fish (total) were delivered to
all of the chicks present on site. Parents would often return with
no fish, or fish too big for their chicks; these were quickly
Elrated by fledglings and other, larger chicks. One fledgling that

ad been attenpting to pirate fish picked up a snall, torpid chick
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and appeared to try to swallowit. It wal ked around a bit, stopping
periodically to reposition the chick, refused to let go when
approached and contacted by the chick's parent, then flew off with
it still inits bill and subsequently dropped it.

Adverse weather took its toll this year, particularly a najor
stormw th very heavy rain occurring in md-June. The rains hit on
the 14th and 15th in Los Angel es and Orange counties; on the 16th,
42 chicks were found dead at Venice Beach, and on the 17th, 57 at
Bol sa Chica. Mnitors at Seal Beach, Termnal I|sland, and Upper
Newport Bay al so reported |osses as the result of this storm The
same storm (?) hit nore northerly sites on the 15th and 16t h; nan
chicks died during those and the follow ng days at NAS Al aneda (the
effects of the inclenment weather being exacerbated by intense
predati on %ressure comng fromred-tailed hawks, possibly causing
chicks to beconme separated from parents), and several nests were
| ost at Mussel Rock Dunes. Any first wave attenpts at San EIiLo
Lagoon were likely lost to this stormas well. H gh w nds took one
nest at Pisnmo Dunes and were probably the cause of the eg
abandonments (found at the end of the season) at VAFB/ Purisim
Point, and several nests were lost to high tides at Tijuana
Ri ver/ Sout h.

Humans continue to directly cause tern nortality (Table 6).
Pedestrians crushed eggs at Tijuana River/South, and a dog gai ned
access to the site at Santa Cara R ver/Muth through the _
vandal i zed fence (either alone or with the vandal; human footprints
were al so found inside) and took one nest. Fledglings were killed
by aircraft at both NAS Al ameda and NAS North Island.

Less clear-cut were the reasons underlying the abandoned eggs

and carcasses found at many sites. At Huntington Beach 115 eggs

48% of the total) were left on site, and at Mssion Bay/Mariner's
oint, 44 eggs and 65 chick carcasses were found. Smaller nunbers
of chick and fledgling carcasses were found at Term nal Island, NAS
North Island, and D Street Fill, and several nests were abandoned
at Santa Cara River/Muth and Ornond Beach/Perkins Rd and Edi son.
At Tijuana River/South, debilitated and dying chicks were observed,
and 22 chick and 6 adult carcasses were picked up. Mnitors at a
coupl e of sites suspected disease may have played a part in the
deaths they observed, and necropsy results for some San Diego sites
indicated that may, in fact, have been the case in some cases. At
Delta Beach/North, the bacterial pathogens Vibrio parahaenol yticus,
V. cholera, and V. alginolticus were found in three different
Individuals (of five examned). Avian salnonellosis was found in
one individual (of one) fromNAS North Island; V. chol era,
Escherichia coli, and Streptococcus in two individuals (of three)
from Mssion Bay/ Mariners Point; and V. cholera and V.
par ahaenol yticus in two individuals (of tw) from Canp Pendl et on.

Sources of Disturbance - Sources of site disturbance (Table 7) were
bel1eved to either underlie the abandonnent of nests, or to
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ot herwi se contribute directly or indirectly to egg or chick
mortality, although unequivocal evidence of the connection was

| acking. Because the presence of all tern predators causes

di sturbance and nmay cause abandonnent, all potential 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.

D sturbance resulting from human intrusion continues to ill-
affect terns. Pedestrians and/or their pets cause disturbance/
flushing, if not direct nortality. OHV riders drive through nesting
areas. Mnitors reported many other types of human-generated
problens, including |owflying helicopter disturbance (Term nal
Island), boaters releasing a dog onto the site (Termnal Island),
fences being damaged or destroyed (Santa Clara River/Muth, O nond
Beach/ Edi son), people entering the site with a wheeled cart and via
a hot air balloon (San Elijo Lagoon), and equestrians who woul dn't
take "no" for an answer (Tijuana River/South). Construction
activities, |jetblast fron1nearby pl anes, a broken fl oodgat e,
mlitary training exercises, July 4th festivities, illegal mgrant
traffic, and even nonitor presence were all reported to cause
di sturbance to nesting terns in 1995. Al of the above
notw thstanding, the two boys intentionallg throw ng rocks at terns
at Huntington Beach speaks to the inexcusable side of our
relationship with these birds.

DI SCUSSI ON

The steep yearly increase in the statew de nunber of California
| east terns that had been the predom nant pattern of the recent
past cane to a halt in 1995 (Figure 4); the estimate of 2598 pairs
(excluding any at Pt. Migu) 1s approxi mately seven percent fewer
than the number of breeding pairs in the State of California in
1994. Not only were pair nunbers down, but despite the efforts of
peopl e working on behalf of terns to enhance and protect breeding
areas, intense predation, food shortages, bad weather, and a
variety of human-related constraints on tern reproductive success
across the State resulted in the lowest fledgling-to-pair ratio
recorded since 1978 (the year fledgling production estimation
becane incorporated into nonitoring protocol). Approximtely 1069
fledglings (mdpoint of range) were added to the population in 1995
(again, excluding those, if any, fromPt. Migu); 41% | ower than the
nunber of fledglings produced in 1994,

The nunber of sites used by nesting terns throughout the State
fluctuates fromyear to year, as potential nesting areas becone
either suitable, available, or nore attractive (naturally or
through site preparation efforts), or unsuitable or unavail able, as
a function of human, predator, or other environnental disturbance.
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The increase to 37 active sites in 1995 from 36 in 1994 reflects
the return of terns to previously used, but recently unoccupied
sites (Qakland Airport, Tijuana R ver/North), and the reclaimng of
two nuch-inmproved "new' sites (Batiquitos Lagoon/ W2 and E—Ig. _

Al though the site nane "Park and Ride" (ny personal favorite) wll
be mssed, E-1is already off to a better (and very successful)
start than ever in Batiquitos Lagoon/Park and Ride's history. That
terns returned to QGakland Airport, nesting in the face(s) of the
indomtable red foxes, and not only earlier than at NAS A ameda but
earlier than ever before at Cakland A rport, may have presaged the
di saster that was about to befall NAS Al aneda (see Results/ Sources
of Breeding Failure). Three sites used in 1994 went unused in 1995
(VAFB/ Beach 2, O nond Beach/Mddle Site, Chula Vista Wldlife
Reserve). At Chula Vista WIldlife Reserve, terns were on site in
late April but no nesting occurred. \Wen ADC began trapping on

6/ 13, they caught five grey foxes, six skunks, and eight squirrels
wthin two weeks; no wonder terns went el sewhere. At VAFB/ Beach 2,
a single pair of terns arrived and made at |east one scrape before
departing for reasons unknown.

Statewi de chronol ogi cal data are puzzling, to say the |east.
Wiy nesting begins up to weeks earlier at sites north of San D ego
County than at those in the southern part of the State is
nysterious enough (this pattern was first observed in 1994 (Caffrey
1995b), the first year these data were requested); why terns begin
nesting earlier at Venice than anywhere else (al so observed in
1994), particularly in light of the devastating shortage of food
experienced at that site (evident in 1994 as well (Caffrey 1995b),
yet much less severe than in 1995) is truly baffling.

One of the long-standing tenets of |east tern breeding biology
I's the existence of a "second wave" of nesting (occurring later in
the season than the earlier "first wave"), conposed primarily of 2-
year-olds nesting for their first time. Al though ensconced as if
the pattern of a first-wave (early) influx of terns, followed by a
lull (in days-meeks? in nest initration and then a second influx of
breeders was typical, in recent years, this scenario has come to be
questioned at pre- and post-season neetings (e.g., many nonitors
descri be the nunber of new nests per day after the initial peak as
trailing off over an extended period, or there being no real "lull"
but then a second, smaller, peak, rather than adhering to the
pattern described above; "not really" or "mnor" second waves:
Caffrey 1993, 1994, 1995b, this report?. The single published study
addressing the differences between early and [ate nesters (Mssey
and Atwood 1981) involved primarily one site in one year and 15
banded i ndividual s of known age. Massey and Atwood observed a
clear-cut first versus second wave of nesting, wth approxinately
two weeks of no new nests between the two. One hundred percent o
mar ked 2-year-olds nested in the second wave (n=12), accounting for
10 of 33 second wave nests. Three marked 3-year-olds, renesting
after failed first attenpts, were also part of the second wave
(accounting for 2 nests). No banded 2-year-olds nested at that site
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in the first wave of that study year. Pooling observations of

mar ked breeders across the State from 1976-1980, Massey and Atwood
(1981) reported two 2-year-olds nesting in the first wave,
accounting for only 5% of marked first-wave breeders (n=41), and
16, or 76% (n=21) of marked second-wave breeders. This suggested
that 2-year-olds breeding for their first time tend to nest later
enough 1n the season than older, nore experienced individuals that
they can be distinguished. A look at the data in Appendix B and in
Figures 2 and 3 naekes clear that this first wave/second wave
scenario indeed exists, but is only one of a whole range of nesting
patterns exhibited by California |east terns.

Throughout the State, nobst sites experienced a decrease in the
number of breeding pairs present, with a few notable exceptions:
Ormond Beach/ Edison with (finally, albeit it only tenmporarily) an
OHV- excl udi ng barricade, M ssion Bay/Mariner's Point (see Results/
Season Totals), Lindbergh Field, NAB Ccean, D Street Fill, and
Tijuana River/South (see Results/Season Totals). The increase in
nunbers at NAB Ccean was particularly sweet in this otherw se
pretty dismal year. A lone pair first nested at NAB Ccean
(unenticed) in 1994; the junp to 22 pairs, on |land protected by the
Navy, with a F/P=0.77 for a season apparently without intense
predat or managenent (in San D ego, where nost sites are al nost
always hit hard by predation, and intense predator managenent often
underlies any success) gives hope to us all

The decrease in overall breedin? popul ation size can at |east
in part be attributed to the poor fledgling production experienced
statewide in 1992, as the result of predation and El N do-rel ated
food shortages (Caffre% 1993b). Until recently, many of us were
under the inpression that nost |least terns breed for their first
time at two years old. This inpression likely stemmed fromthe the
article discussed above (Massey and Atwood 1981), documenting
breedi ng two-year-olds, and was then perpetuated (e.g., Fancher
1992) due to the lack of any additional, available infornmation. It
I's now known that for the mgjority of individual l|east terns, the
age at first breeding is three (B. Massey, pers. comm). These
three-year-olds apparently tend to nest in the latter half of the
first wave; the second wave thus conprises those anonalously
precocious terns breeding for the first time at two, as well as
renesters fromthe first wave. At any rate, that nost terns do not
breed until three years old at first glance explains both (1) the
steep increase in the nunber of breeding pairs in 1994 over 1993
(the source of sone perplexity; Caffrey 1995b) - 1991 was a banner
year (1830 pairs, F/P=0.98) - and (2) the drop in popul ation size
In 1995 from 1994. Not only was 1992 a relatively unsuccessful year
(2106 pairs, F/P=0.54), but the presumably weakened state of at

| east some individuals that fledged, as the result of limted food
availability, may have led to greater subsequent nortality than in
non-food-limted years. However, closer inspection of the 1995 data
reveals that the first wave nunbers (supposedly including the
three-year-olds breeding for their first time) are simlar to the
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first wave nunbers for 1994 (even slightly higher); it is in the
second wave that the decline is manifested. Huh? (Statewide F/ P for
1993 = 0.87; a good year.) Yet another odd aspect of the decrease
in statew de population size has to do with the geographical bias
(north of San Diego County, 1995 popul ation size was 83% of that in
1994; in San Diego County, 98%. Preceding under the assunption
that the decrease must sonehow be related to the poor fledgling
roduction in 1992, in that year, sites in San D ego county were

It hardest by food shortages, and predation, and had | ower
fledgling-to-pair ratios, on average, than sites north of San D ego
county (north of SD County, nmean F/ P=0.85 (n=16); SD County, nean
F/P=0.46 (n=20)). Data collected fromthe three sites at Santa
Margarita River (MCB Canp Pendl eton; Table 1) over several years
indicate that at |east approximately 50% of terns return to their
natal site to breed for their first time (K Keane, pers. conm).
Thus, all else being equal, one would expect the decrease in pair
nunbers in 1995 to have been felt nmore strongly in the southern
part of the State. Not knowing how to interpret this, either, |et
me just acknow edge ny love/hate relationship with these seenmngly
endl ess conundruns. ..

Speaki ng of conundruns, nean clutch size for Type 1 sites
t hroughout the state (1.71) was considerably lower than in any of
at least the |ast seven years, including 1992 (the nost recent El
N fio year): 1988 X=1.93, 1989 X=1.84, 1990 X=1.94, 1991 X=2.0, 1992
X=1.87, 1993 X=1.91, 1994 X=1.87 (overall nean for those seven
years =1.91). The |ow average clutch size across the State was
strongly influenced by two l'arge sites experiencing extrene
breeding failure in 1995, one clearly related to a food shortage
(Veni ce Beach), and the other weirdly unexplained (Huntington
Beach). Yet even without these two sites, statew de nmean clutch size
was still low 1.79.

Predation continues to be the major factor constraining the
fledging of terns across California. Mnitors fromthe northernnost
to the southernnost sites in the State reported predati on as having
a significant effect on tern reproductive success; at many ot her
sites, predation was the primary source of breeding failure, yet
the | osses were not as excessive. At only nine sites (of those for
whi ch data were received) did nmonitors not |ist predation as
I mpacting fledgling production: Santa Cara River/Muth, Onond
Beach/ Perkins Rd, Venice Beach, Bolsa Chica, per Newport BaY, al |
three sites at Batiquitos Lagoon, and Lindbergh Field. At Sea
Beach (heavily hit by predation), menbers of 16 predator species
were observed on 16 of 16 site visits (prior to terns abandoning
the site), often 3 different species per visit; terns abandoned the
site in early July. That virtually every Predator speci es known to
take terns was |isted as present at San Elijo Lagoon, NAS North
I sland, Naval Training Center, Delta Beach/North and South, NAB
Ccean, Saltworks, and Tijuana River/South is testament to the
relentless pressure felt at many sites in San D ego county. At NAS
North Island, except for a 5-day respite in late May, avian
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predators were present alnost daily. On one occasion, five
pere%rine fal cons were observed sinultaneously, and by late July,
new burrow ng oW tracks were sighted every other day. The |ack of
rel evant data fromall other mlitary sites in San D ego county
precl udes any exam nation of the effects of predation at those
sites.

"Food shortage" has been the other major statew de factor
limting tern reproductive success, yet until recently, the effects
of limted prey availability have generally only been denonstrable
in El Nfio years, when the associated |osses are relatively
obvious, and w despread. However, the local "food problent that
first made an appearance at Venice Beach late in the season in 1994
was back in 1995 (or never left), this time resulting in the |owest
fledgling-to-pair ratio ever recorded at that usually very
productive site, and one of the lowest in the State. Sinilarly,
strong circunstantial evidence indicated that a |ocal food shortage
contributed to the lowest fledgling-to-pair ratio in NAS Al aneda's
very successful recent past (since 1985). Wether or not food was
actually scarce at Bolsa Chica and Upper Newport Bay, or Huntington
Beach ng supposition: nean clutch sizes for the "clustered" Venice
Beach, Bol sa Chica, and Huntington Beach (Table 5) were the |owest
in the State), "food shortage" on a local |evel has now becone a
serious factor limting tern breeding success.

Humans, too, remain a major constraint on tern breeding
success. Foot, vehicular, and pet traffic in and around nestin?
areas cause the loss of eggs and chicks directly through tranmpling
or predation, and indirectly through disturbance, resulting in nest
or site abandonnent, or exacerbation of predation pressure.
Mlitary exercises and the unavoi dabl e disturbance associated wth
nmonitoring efforts notw thstandi ng, people and their pets, OHVs,
helicopters, fireworks, carts, hot air balloons, belligerent
attitudes, and their penchants for juvenile behavior and ignoring
unenforced wildlife protection signs, continue to negatively inpact
the reproductive success of California |east terns.

In addition to predation, food shortages, and human-rel ated
factors, bad weather played a part in the breeding failure
experienced by terns in 1995 heavy rain in md-June from Upper
Newport Bay to NAS Al aneda contributed to, or caused, many chick
deaths and the loss of uncounted nests. And then there were those
“unknowns: " the unprecedented disaster at Huntington Beach, devoid
of any clues as to its cause; the die-off at M ssion Bay/Mariner's
Point;, the to-some-extent-unexplained dismal totals at many other
San Diego sites, wth "disease" |oomng as a possible culprit, yet
al so possibly being only incidental to sonething nore profound. At
any rate, the statew de erdﬂIing-to-pair ratio of 0.37-0.45 is the
| onest ever recorded since this index of success has been avail able
(1978), . and to sone extent reflects the poor to mserable fledgling
production at several large sites (in terns of pair nunbers? t hat
are usually reliable contributers of large nunbers of fledglings to
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the statew de popul ation: NAS Al aneda, Venice Beach, Seal Beach,
and Santa Margarita River/North Beach (the last for which the |ack
of nortality data precludes attribution of the cause of failure).
As such, for 1995, predation, |ocal food shortages, and adverse
weat her were the major factors underlying the |low fledging success
experienced across the State by California |east terns.

Ending on a positive note, there were a couple of bright spots
in this grimest of years. VAFB/ Purisima Point, Termnal [sland,
and Saltworks all had notably reasonably good years (for Term nal
I sl and, the change in location of the site to south of the previous
| ocation apparently reduced the |ocal foraging opportunities for
both crows and kestrels, and gave the terns a bit of a break). At
Bol sa Chica, even though fledgling production was as bad as usual
Caspian tern invasion of the 1sland was not a factor this year
(they arrived but then departed). Despite predation pressure (and
thanks to ADC), D Street Fill had its best year in years, and
Li ndbergh Field (throu?h pure luck regarding the |ack of predators)
set its all-time high or fledgling production. And at O nond
Beach/ Perkins Rd and Edison, |ong beset by human disturbance, the
monitor noted in his final Site Report that for the first tine ever
at these sites there were"...no catastrophes of 4W vehicles,
fireworks/4th of July revelry, or [other unfortunate consequences
of human naivete]." Yippee.

RECOMMENDATI ONS

Funding - Underlying many of the limts on tern reproductive
success is the lack of funds available for site preparation, site
mal ntenance, site enhancenent, nonitoring, and predator control.
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
nmonitors who are famliar with tern breeding requirenments as well
as the particulars and weaknesses of individual sites. Sources of
fundi ng nmust be found not only for site enhancenent and the
establ ishnent of new sites, but also to sinply maintain the status
uo (e.g., the site at Venice Beach continues to deteriorate).
ources” of funding for predator nmanagenent would also help to
alleviate some of the intense predation pressure at CDFG sites
wi thout access to ADC. And again, funding for adequate nonitor
presence nust be secured.

Nesting Sites - Enhancenent of well-established, incipient, and
potential sites remains a priority. Human-related threats to terns
are ostensibly nollifiable;, educating the public is one solution.
Efforts to educate the public at Missel Rock Dunes, including signs
depi cting nesting terns alon? wi th educational information, in both
Engl i sh and Spanish, plus information dispensed at the kiosk upon
entering the preserve, and the exclusion of dogs during the tern
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breedi ng season, have all greatly reduced the nunber of nests |ost
to human-rel ated di sturbance. Enclosing nesting areas Wwithin
fencing so as to exclude humans, in addition to educat|n? t he
public, mght be the best we could do under current civilization-
related conditions, yet is not almaﬁs possible in practice. Wth an
eye toward approaching that ideal, however, fencing repair or

better fencing, better enforcenent, and/or bilingual signs are
badl y needed at O nond Beach, Venice Beach, San Elijo Lagoon, and
Tijuana River. A fox-proof fence is still badly needed at Qakland
Airport, and chicken wire along the base of the gate at Chula Vista
Wldlife Reserve mght help to exclude mammal s fromtern nesting
areas. In addition, sone new kind of chick enclosure is needed at

Li ndbergh Field (the fencing is blown down every day).

The creation of new sites would help to buffer the potentially
devastating effects, on a local |evel, of predation, limted food
availability, and human disturbance. Individual sites are often
ei ther successful or not regarding fledgling production, and a
singl e predator can be enough to tip the balance toward the |atter.
In 1995, the breeding failure experienced at several large sites
strongly influenced statew de fledgling production; for both NAS
Al ameda and Venice Beach, there are no nearby alternatives. This
points to the vulnerabilit% of the species' recovery to |ocal
threats, and begs the establishnent of new sites.

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. Qakland
Airport, Venice Beach, Seal Beach, Bolsa Chica, Upper Newport Bay,
D Street Fill, and Chula Vista WIldlife Reserve are becomn ng
overgrown and could use sonme help clearing vegetation as part of
site preparation. Cearing all vegetation in a buffer zone around
nesting areas decreases the attractiveness to predators, and is
strongly recommended in appropriate situations. Adding sone sand to
the known nesting |evees at Saltworks would increase the available
substrate, and (I say this every year) we are losing control of
bel eaguered San Elijo Lagoon; getting a handle on the |agoon water
| evel , people-related problens, and especially predation is
absolutely required in order to nmaintain this area as a California
| east tern nesting site.

In the past, terns have returned to breed in areas unused for
vari able periods of tinme (e.g., Mssion Bay/North Fiesta Island in
1992, Santa Clara River, Termnal Island, Batiquitos Lagoon/Park
and Ride, and Naval Training Center in 1993, Quadal upe Dunes and
Li ndbergh Field in 1994), and 1995 saw the return of terns to
QGakl and Airport and Tijuana River/North, as well as the refurbished
sites at Batiquitos Lagoon; this underscores the inportance of
continued protection and enrichment 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, for exanple Mssion Bay/Mariner's Point and Delta
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Beach South in the past, and Batiquitos Lagoon/W2 and E-1 in 1995.
Their use at sites used year after year can direct terns to
particularly suitable areas.

Monitoring - Because nmonitors not only collect data but serve as
the direct link between recovery efforts and tern life during the
breeding season, it is crucial that nonitoring continue at |east at
current levels, and recommended that those levels increase. It is a
given that the nore closely a site is nmonitored, the better the
troubl eshooting and problem intervention/solving. As often as
possible, and for as long as possible, nonitors should visit sites,
assess the inmpact of all things that inpin?e on breedi ng success
and, when possible, respond to negative influences in ways that
promote tern survival and reproduction. San Elijo Lagoon and
Tijuana River/North and South are in particular need of increased
monitoring levels. Again, we need nore noney to do this.

Predator Control - Predation on |east tern eggs, chicks,

fled?llngs, and adults has been, and will continue to be, a major
problemat nost sites. Wping out all potential predators prior to
the onset of nesting would clearly benefit terns, but is unnatural,
unacceptabl e, and not possible anyway. Presently, at CDFG tern
breeding sites, predator managenent consists nostly of "crisis
control,” where predators are removed only after danage is done and
the predator(s) can be identified. Sometimes, even after predators
have been identified, predator renoval is not attenpted. The
decision as to the fate of the offender(s) is based on severa
criteria, including the status of the predator (e.g., "endangered"
or "species of special concern"), the estimate of its potential
effects on tern breeding success, the site history, and financial
and | ocal residential considerations. Al of these are inportant
variables, and in nost cases, the ultimte decision is nelther easy
nor straightforward. Yet the time, and additional terns, lost in

t he deci si on- maki ng process ﬁas wel | as the paperwork qua%nire),
and the frustration and hel pl essness felt by nonitors with no
control over the situation are issues that can be addressed
directly. Thus, some sort of ecologically- and ethically- sound
predat or management program nust be worked out, and soon.

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 1995a) by all nonitors, when appropriate. In the
future, these will contribute to the establishment of a predator
managenent program where site histories and docunented predator
effects dictate a nore standardi zed approach to predator control
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
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desperately needed. At Chula Vista WIldlife Reserve, ADC presence
prior to tern arrival would alleviate sonme of the predation
pressure at that site, Saltworks could use ADC help with avian
redators, and terns nesting at both sites at Tijuana River would
enefit inmensely fromincreased ADC presence. Ant control is
needed at M ssion Bay/Mariner's Point. Additionally, crow carcasses
work so well at Venice Beach at keeping live crows out of the
nesting area that | strongly recomrend we pursue this means of non-
l ethal intervention at sites plagued by crows. Mnitors at D Street
Fill (where crow and raven carcasses were used in 1994) and
VAFB/ Purisima Point (crow carcassess used in 1995) reported that
crow (and raven, at D Street Fill) presence on site appeared much
reduced conpared to previous years. | repeat (fromthe last two
years): Can we get sone stuffed ones nade, so we can determ ne
whet her or not they work, and so that, if so, we can re-use them
year after year?

Future Research and a Better Understandi ng of Denbgraphic
Mechani snms - Resunption of a Targe-scale banding program and the
conpilation of data on marked individuals would go a | ong way
toward increasing our understanding of survivorship patterns, the
mechani sns under|ying popul ation growth, the simlarities anong and
the differences between sites with regard to nesting patterns, and
maybe even breedi ng decisions made by individuals (e.g., choice of
mate and/or breeding site). A coordinator for such a program a
necessary first step, is much needed.

ACKNONLEDGEMENTS

| repeat, from 1993 and 1994, that the people working on behal f
of least terns in the state of California continue to be sone of
the nicest and nost conpassionate people | amprivileged to know,
and | remain honored to acknow edge the contributions of the many
people listed here. Each one truly gave a piece of thenselves to
this work; their generosity and dedication was overwhel ning. | am
proud to be associated with all of you.

Field nonitors remain the vital |ink between us and the terns,
and the terns and their survival as a species. Mnitors pull
vegetation, erect fencing, shovel sand, pilot boats, wade through
water, trudge through nud, educate the public, and endure
whi t ewashing as they watch and walk to keep data up to date;

noreover, they are forced to becone coroners of sorts, like it or
not, and are our first step in predator crisis nmanagenment. Through
it all, they somehow manage to remain open-mnded, |evel-headed,

and upbeat 1n the face of uncontrollable nmortality, human

reckl essness, and that sonetimes ni ghtmarish phenomenon we call
bureaucracy. Thanks to all of you: Laura Collins, Leora Feeney,
Mar Perrﬁ, Jack Dougherty, Edla Enberg, Dan Codova, Katie Hughes,
Paul Specht, Sandra Schultz, Jim Watkins, Tom Appl egate, Phi

18



Persons, Maynard Snall, Don Davis, Bobbe Dorsey, Linda O Neill,
Terry ONeill, Jan Lewison, Art Marshall, David Anderson, Denise
Wods, Annie Fang, Lindy Wl f, John Hendra, Kat hP/ Keane, Kurt
Canpbel |, Wally Ross, Brian Collins, Mke Mtchell, Craig Knight,
Gary Gllis, Alice Gbb, Lara Ferry, Jim Mdister, Doreen

Stadtl ander, Carol Roberts, Anne Kreager, Brian Foster, Linda
Bel loum ni, Patricia Hobell, Margaret Mlntosh, Lyn Craft, Adam
Wl chel, Rob Patton, Susan Wl ker, G nger Johnson, Kenneth
Andrecht, Marit Evans-Lang, Elizabeth Copper, Melissa Milander, Y.
ga.chi ko Kohatsu, Bonnie Peterson, Christine Collier, and Jennifer
rice.

Speci al thanks to fellow Regional Coordinators Laura Collins,
Morgan Boucke, and Elizabeth Copper, not only for their efforts in
the field, but also for their support and gui dance of nonitors,
deft handling of paperwork, and their gracious return of all of ny
phone calls ?vvel |, ok, alnost all of then) (and yes, |'m keeping
that in fromthe |ast two years, too). It has been a pleasure
wor Ki n? with you guys. CDFG WIdlife Biologists Mrgan Boucke,
Chanelle Davis, Troy Kelly, and Tim D llingham came through when
needed, as did ADC personnel, who do incredible work at an
unenvi abl e job; thanks to John Turman, Maynard Small, Pete Lacy,
Davi d Moreno, Bill?/ Stewart, Terry Cox, R ck Noyes, and Bob Parker.
Thanks also to Wally Ross for help with predator control at
Termnal Island, and to Don Reierson and Eileen Paine for ant
managenent at some San Diego sites.

Additional thanks to all of the follow ng people and
organi zations for their nyriad contributions: Bob Jones, Ron
Critchlow, Mary Boland, Dr. Charles Collins, Richard Zenbal, the
Port of Cakland, Colden Gate Audubon Society, Patricia Mirphy, Rob
Wnn, Melissa Feeney, lan Bari, Nancy Warner, Brendan O Neil, Jack
Beigle, Ernie denesk, Ed Pedric, Krista Fahy, Channel Coast
District of CA Parks and Recreation Dept, A Sanders, the Sierra
Cub (Ventura), Walter Wehtje, the Port of Los Angeles, TL Garrett,
Ral ph Appy, Lisa Barnett, Rod Kelsey, Nancy Conney, San Elijo
Lagoon nservancy, San Diego County Parks Dept, Cty of San Diego
(Water Uilities Dept, Parks and Recreation Dept), Robin Stribley,
Li ndbergh Field A rgort Qperations Supervisors and Airport
Mai nt enance staff, Seabees from NAB, Brian Talicuran, MCRD,
personnel fromthe Staff Gvil Engineer's office, Steve Barnhill,
Bri an Eccl eston, Ann Mirdoch, NAB Security, Steve Peschel, Mri Von
Hof f man, Rebecca Young, San Diego Gas & Electric, Oen Gol den, Abby
Powel |, and the USFWs Refuge staff (Tijuana River).

~ Information for the followng California [east tern breeding
sites was %irow ded by the US Navy fromwork funded by the US Navy,
Sout hwest vision, Naval Facilities Engineering Comrand, and base
operating funds from Naval Air Station, A anmeda: NAS A aneda, Wite
Beach (Marine Corps Base, Canp Pendleton), Santa Margarita R ver
(Marine Corps Base, Canp Pendl eton), Naval Trainin nter, North
I'sland NAS (NAS North Island), Delta Beach (Naval hi bi ous Base,

19



Coronado). Special thanks to Tim Burr, Cark Wnchell, Lt. Bob
Thompson, Base Conmanding O ficer Captain Kelly (Delta Beach) and
at NAS Al aneda, Base Commander Captain Dodge, Security, Airfield
Qperations, Field Safety Dvision, airfield flight personnel, and
PWC for support and cooperation.

The California Departnent of Fish and Gane gratefully
acknowl edges the US Air Force for allow ng access to the sites at
Vandenberg Air Force Base, and also the Nature Conservancy for
access to Miussel Rock Dunes. The National Audubon Society, Ventura
Chapter, generously provided signs, fencing, barricades, and |ots
of help at the Santa (lara River Muwuth site. The PGE Power Pl ant,
Pittsburg CA, generously, and voluntarily, provided funding for
nmonitoring activities throughout the season, as did the Arny Corps
of Engineers for Huntington Beach; we thank thema lot. W would
also like to thank David Pryor (California Departnment of Parks and
Recreation), whose support and dedication to tern well-being
greatly aided our efforts at Huntington Beach.

Al nost lastly: wise, calm fair, supportive, understanding and
encouragi ng, none of this would be possible without Ron Jurek. Hs
| ove of, concern for, and dedication to these littlest of terns
perneates this work.

And finally, ny own very special thanks to ny husband, Charlie
Peterson, for his ear, his understanding, his site preﬁaration
assistance, his conputer w zardry, his encouragenent, his editorial
comments, and his unqualified support of nmy role in this program
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APPENDI X A: M LI TARY SI TES

Naval Air Station, Al ameda (NAS Al aneda)
Vandenberg Air Force Base (VAFB Beach 2, and Purisinma Point)
Marine Corps Base, Canp Pendelton (Wite Beach, and Santa
Margarita River/North Beach, Saltflats, and Saltflats Island)
Naval Training Center, San Diego (Naval Training Center)
Naval Air Station, North Island (NAS North Island%
Naval Amphi bi ous Base, Coronado (Delta Beach/North and Sout h,
and NAB Ccean)
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APPENDIX B: Number of new nests initiated during the week ending each

4/22 4/29 5/6 5/13 5/20 5/27 6/3
PGE Pittsburg 0 0 1 0 0 1 0
NAS Alameda 0 0] 0 1 61 43 19
Mussel Rock D. 0 0 0 0 1 1 13
OB/Perkins Rd 0 0 0 0 0 0 1
OB/Edison 0 0 0 0 0 0 0
Venice Beach 0 0 15 102 85 69 19
Seal Beach 0 0 0 12 41 35 30
Bolsa Chica 0 1 0 4 29 56 33
Huntington Bch 0 0 0 0 5 29 18
Upper Newport 0 0 0 0 2 3 8
White Beach 0 0 0 0 0 1 1
SMR/North Bch 0 0 0 0 1 23 27
SMR/SF&SFI 0 0 0 0 0 3 3
BL/wW-1 0 0 0 0 0 14 14
BL/W-2 0 0 0 0 0 0 2
BL/E-1 0 0 0 0 0 6 7
NTC 0 0 0 0 0 1 4
NAS North Isl 0 0 0 0 9 37 8
DB/North 0 0 0 0 29 67 36
DB/South 0 0 0 0 0 1 0
NAB Ocean 0 0 0 0 2 5 6
TR/North 0 0 0 0 1 0 0
TR/South 0 0 0 0 15 78 62
Total 0 1 16 119 281 473 311
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APPENDI X C. A SAWVPLI NG OF FI SH
DROPPED AT VEN CE BEACH

Taxon # (Size Range, in nm
At herini formes
At heri ni dae o
Atherinops affinis (topsnelt) 1 (83.4)

QA upei fornes
Engraul i dae
Engraulis nordax (northern anchovy) 3 (80.9 - 96.3)

Cyprinodonti f or mes
Cyprinodont i dae

Fundul us parvipinnis (CA killifish) 3 (56.6 - 68.3)
Per ci f or mes
Ammodyt i dae o
Ammodvt es hexapterus (Pacific sand | ance) 1 (100.2)
Enbi ot oci dae _
Cynat ogast er _aggregata (shiner perch? 3 (50.6 58. 6)
Hyper prosopon argenteum (wal | eye surf perch) 46. 4
Scor paeni f or nes
Scor paeni dae _
Sebastes serriceps (treefish) 1 (46.3)
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Table 1. Type, primary contact, and nunber of breeding season
visits for each site in the state of California, 1995. Type 1
sites are monitored frominside;, Type 2 fromthe outside (see

Met hods). Pisno Dunes unusual enough to rate its own category
(Type 3; see Methods). An asterisk next to site name indicates it
is"either a newsite this year, or one used for the first time in
several years. "Unused" indicates historically-used site
unoccupi ed by nesting terns in 1995 (1: site unused for at |east
five years, 2: site used in recent past, 3: site unused for nmany
years and no longer nonitored). NA indicates data were not

avail able, NP indicates data were not provided. Prinmary contacts
can be reached through CDF&G of fice in Sacranento.
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Table 1.

" Type Primary Contact # Visits

San Francisco Bay Area
PGE, Pittsburg 1&2. Laura Collins 16
Port Chicago (Allied) unusedl Laura Collins
NAS Alameda 1&2 Laura Collins 105
Oakland Airport* 2 Leora Feeney 141
San Luis Obispo/Santa Barbara Counties
Pismo Dunes 3 Mary S Perry NA
Santa Maria River Mouth: )

Guadalupe Dunes unused2 Walter Wehtje

Mussel Rock Dunes 1 Mary S Perry 34
San Antonio Creek unusedl Nancy Read
Vandenberg AFB: Beach 2 2 Nancy Read 50

Purisima Point 2 Nancy Read 51
Santa Ynez River Mouth unusedl Nancy Read
Ventura County
Santa Clara River: Mouth 1 Morgan Boucke 66

McGrath Beach unused?2 Morgan Boucke

McGrath Lake 2 Morgan Boucke NP
Ormond Beach: Perkins Rd 2 Morgan Boucke 38

Middle Site unused?2 Morgan Boucke

Edison 2 Morgan Boucke 44
Point Mugu NP Ron Dow NP
Los Angeles/Orange Counties
Venice Beach 1 Carolee Caffrey 53
Terminal Island 1 Kathy Keane 109
Seal Beach 1 Brian Collins 21
Bolsa Chica 1 Carolee Caffrey 39
Huntington Beach 1&2 Doreen Stadtlander 72
Newport Slough unused2 Brian Collins
Upper Newport Bay 2 Carolee Caffrey 30
San Diego County
MCB Camp Pendleton: II "

White Beach " 1 " Richard Griffiths 60

28




Santa Margarita River:
North Beach 1 Richard Griffiths 66
Saltflats 1 Richard Griffiths 58
Saltflats Isl 1 Richard Griffiths 58
Buena Vista Lagoon unused3 Elizabeth Copper
Aqua Hedionda unused3 Elizabeth Copper
Batiquitos Lagoon:
w-1 1&2 Adam Whelchel 85
W=2%* 1&2 Adam Whelchel ~ 85
E-1* 1&2 Adam Whelchel 85
San Elijo Lagoon -1 Robert Patton 9
San Diequito Lagoon unused3 John Konecny
Los Penasquitos unused3 Elizabeth Copper
Mission Bay:
Mariner’s Point 1 Ginger Johnson 49
Crown Point unused3 Elizabeth Copper
FAA Island 1 John Konecny NP
North Fiesta Isl 1 John Konecny NP
Stony Point unused3 Elizabeth Copper
South Shores unused3 Elizabeth Copper
Cloverleaf unused3 Elizabeth Copper
San Diego Bay:
Lindbergh Field 1 Kenneth Andrecht 91
Naval Training Center 1 Elizabeth Copper 78
NAS North Island 1 Elizabeth Copper 116
Delta Beach: North 1 Elizabeth Copper 90
South 1 Elizabeth Copper 50
NAB Ocean 1 Elizabeth Copper 65
Grand Caribe Island unused3 Elizabeth Copper
D Street Fill 1 Kenneth Andrecht 49
Chula Vista W1ldlf Res. unused2 Kenneth Andrecht 31
Saltworks 1 Jennifer Price 34
Tijuana River: North 1 Robert Patton >10
South 1 Robert Patton >20
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Table 2. Chronology of California least tern reproductive

activities, 1995. For date of arrival, "earlier than or equal to"
indicates terns present on that day, but may have arrived
earlier. "Later than or equal to" for departure indicates |ast

day terns observed, although actual departure date could be
later. Second wave occurrence was determned for each colony: if
yes, beginning date is provided; if no, date provided is that
through which "lack of" determi nation was nade; "mnor" reflects
a tough-to-distinguish situation (no clear-cut demarcation

bet ween waves existed). The "Yes" for a second wave at Santa
Cara River/MGath Lake is author's interpretation of the
reported observation (included in the Santa Cara River/Muth
final Site Report) of a pair feeding chicks, in July, too young
to have flown there (from SCR/ Mouth). The "Yes" for a second wave
at San Elijo Lagoon (*) reflects the |ateness of the single (or
one of tmoi pair's nesting, based on the age of a chick observed
on AuPust 1. First Egg, Chick, and Fledgling 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. NA indicates data were not available, NP

i ndi cates data were not provided.
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Table 2.

Activity Period

Date of First

Second
Arrive Depart Wave? Egg Chick Fledgling

PGE, Pittsburg <4/21 7/26 yes,7/5 <5/15 <6/6 <6/27
NAS Alameda <4/26 >8/17 yes,6/16 <5/11 <6/6 <6/30
Oakland Airport 4/8 9/11 yes,6/23 <5/8
Pismo Dunes NP NP no
Mussel Rock Dunes <4/30 >8/10 minor,6/27 <5/20 <6/13 57/7
VAFB: Beach 2 <6/18 6/21 no,9/1 ,

Purisima Point <5/10 8/10 yes,6/22 <5/18 NA <6/29
Santa Clara Rv: Mouth 5/6 NP no,9%/1 <6/9 6/25 7/21

McGrath Lake NA NP yes* ,NA NA <7/30
Ormond Beach: Perkins 5/24 >8/10 no,8/10 <6/1 NA 7/16

Edison 5/24 >8/10 yes,6/25 <6/6 NA 7/13
Venice Beach <4/20 8/12-14 minor,8/14 5/2 5/26 <6/20
Terminal Island 4/25 8/4 yes,6/14 5/18 6/14 7/8
Seal Beach <4/13 7/10 no,7/10 <5/13 5/27 <6/26
Bolsa Chica <4/21 7/31 minor,6/8 4/29 6/3 <7/10
Huntington Beach L4/27 9/11 no,8/11 5/16 6/9 7/5
Upper Newport Bay 5/11 7/6 minor,6/27 NA 6/6
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White Beach

4/30 8/8 no,9/15 5/25 6/20 7/13
SM River: North Beach 4/23 8/29 no,9/15 » 5/16 6/6 7/9
Saltflats & SFI 4/30 7/18 no,9/15 5/25 6/17 7/18
Batiquitos Lagoon: W-1 4/30 8/10 no,9/15 5/22 6/12 7/3
W-2 5/17 8/21 'no,9/15 5/30 6/20 7/10
E-1 5/10 8/10 no,9/15 5/24 6/14 7/3
San Elijo Lagoon 4/25 >8/1 | yes*,6/28 5/31? 7/207
Mission Bay: FAA Isl NP NP NP NP NP NP
Mariner'’s Point NP NP no,8/24 5/15 6/5 6/28
N Fiesta Isl NP NP NP NP - NP NP
Naval Training Center 4/25 7/24 yes,6/12 5/23 6/14 7/4
Lindbergh Field 5/1 8/8 yes,6/16 5/17 6/9 6/30
NAS North Island 4/24 8/7 yes,6/22 <5/18 6/9 6/29
Delta Beach: North 4/14 8/21 yes,6/9 5/14 6/7 6/26
South 4/14 6/30 no, 8/30 5/22 6/10 6/30
NAB Ocean <5/19 9/15 yes,6/14 5/19 6/9 6/28
D Street Fill 4/25 7/28 yes,6/13 5/16 6/9 6/30
Chula Vista Wldlf Res 4/25
Saltworks 4/26 8/7 yes,6/22 5/19 6/6 7/11
Tijuana River: North 5/1 >8/3 no,8/3 <5/23 <6/23
South 5/1 >8/3 yes,6/23 <5/16 <6/8 <6/27




Table 3. First wave totals for 1995 California Least Tern breeding
season; included are all sites with nesting terns in 1995 or 1994.
Total Nests includes known renests of first wave pairs. Total Pairs
are followed by numbers of first wave pairs at each site in 1994 (in
parentheses). Percent Change 1994 indicates increase or decrease in
1995 first wave pairs relative to 1994 numbers (for both years, if
given, midpoints of ranges used in calculation). NA indicates data
were not available, NP indicates data were not provided. Total Eggs
generally not available at Type 2 colonies. Statewide Total Nests
included this year for the first time; statewide Total Eggs not
included due to the many sites for which those data were not
available.

. Total % A Total Total
' Pairs 1994 Nests Eggs
PGE, Pittsburg 2 (2) 0 2 3
NAS Alameda i 130 (129) +1 138 264
Oakland Airport 1-4 (0) 1-4 NA
Pismo Dunes _ 1 (0) 1 NA
Guadalupe Dunes 0 (1) '
Mussel Rock Dunes 43 (36) - +19 43 90
VAFB: Beach 2 0 (1) 0 0
Purisima Point 26 (31) =16 NA NA
Santa Clara Rv: Mouth 16 (26) -38 16 28
McGrath Lake 0 (0) 0
Ormond Beach: Perkins 7 (7) 0 7 NA
Middle Site 0 (5) 0 0
Edison 32 (18) +78 32 NA
Venice Beach 295 (345) -14 295 431
Terminal Island 11 (25) -56 11 NA
Seal Beach 117 (157) -25 169 290
Bolsa Chica 125 (176) -29 125 209
Hﬁntington Beach 171 (274) -38 175 240
Upper Newport Bay <24 (41) =41 24 NA
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White Beach 28 (NP) 34 58
Santa Margarita River:
North Beach 294 (NP) 337 580
Saltflats 41 (NP) 49 84
Saltflats Island
Batiquitos Lagoon: W-1 50 (72) -31 60 105
W-2 3 (0) 3 5
E-1 29 (0) 30 55
San Elijo Lagoon 0-1 (10) -90 0-1 NA
Mission Bay: FAA Island NP (330) NP NP
Mariner’s Point 200-220 (62) +239 270 504
N. Fiesta Island NP (8) NP NP
Naval Training Center 5 (13) -61 5 11
Lindbergh Field 18 (10) +80 18 42
NAS North Island 54 (42) +29 54 106
Delta Beach: North 134 (94) +43 134 255
South 1 (15) -93 1 2
NAB Ocean 13 (1) +1200 13 25
D Street Fill 22 (8) +175 22 44
Saltworks 18 (52) -65 18 35
Tijuana River: North 2 (0) 2 4
South 273 (129) +112 273 515
Total >>2186-2210 >>2362
(2121) (>3386)
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Table 4. Totals for 1995 California |least tern breeding season;
included are all sites with nesting pairs in either 1995 or 1994.
Total Pairs and Fledglings/Pair nunbers are followed by 1994 data
(in parentheses; in cases where ranges were given for 1994,

m dpoi nts used here). Percent Change 1994 indicates increase or
decrease in 1995 total pairs relative to 1994 nunber (m dpoints
of ranges used in calculation). Any discrepancy between 1995
Total Pairs and Total Nests reflects renesting attenpts by pairs.
Fl edgling data for O nond Beach sites conmbined in final Site
Reports. Zeros for Upper Newport Bay Total Fledglings (*) and

Fl edglings/Pair (*) may underestinmate production - the roosting
area na¥ not have been found by the nmonitor. Accurate fledgling
counts for Onond Beach and Chula Vista Wldlife Reserve in 1994
unavail abl e (see Caffrey 1995b).
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Table 4.

% Total Total Fledglings/
Total Pairs 1994 Nests - Fledglings Pair
PGE, Pittsburg 3 (2) +50 3 2 0.67 (1.5)
NAS Alameda 150 (138) +9 216 73 0.49 (1.42)
Oakland Airport 1-6 (0) 1-6 0 0
Pismo Dunes 1 (2) -50 1 0 0 (0)
Guadalupe Dunes 0 (5) (0.41)
Mussel Rock Dunes 52 (56) -7 52 20-25 0.39-0.48 (0.85)
VAFB: Beach 2 0 (1) (0)
Purisima Point 38 (38) 0 na 17 0.45 (0.08)
Santa Clara Rv: Mouth 16 (26) ~-38 16 ~17 ~>1.0 (1.31)‘
McGrath Lake 1 (0) 12 4 ’
Ormond Beach: Perkins 7 (7-15) -36 7 \ \
Middle Site 0 (6) >52 >o.53 (NA)
Edison 91 (22) +314 96 4 g
Venice Beach 310 (345) -10 354 44 0.14 (0.65)
Terminal Island 15 (31) -52 16 6-12 0.40-0.80 (0.10)
Seal Beach 117 (179) -35 169 3 0.03 (1.26)
Bolsa Chica 134 (185) -28 157 15 0.11 (0.16)
Huntington Beach 171 (282) -39 175 >57 >0.33 (0.20)
Upper Newport Bay <38 (49) -24 38 0* 0* (0.53)




6¢

White Beach 28 (42) —-33 34 7-10 0.25-0.36 (0.43)
SM River: North Beach 294 (371) -21 337 100~-110 0.34-0.37 (1.42)
saltflats ~41 (47) ~ -45 > 49 ™ 5-8 0.12-0.20 (1.12)
Saltflats Isl (28) g 4 4
Batiquitos Lagoon: W-1 50 (72) -31 60 36 0.72 (0.94)
W-2 3 3 3 1.0
E-1 29 30 32 1.10
San Elijo Lagoon 1-2 (9) -78 1-2 0-1 0-1.0 (0)
Mission Bay: FAA Isl 200 (330) -39 236 60 0.30 (0.43)
Mariner’s Point 200-220 {62) +239 270 100-150 0.46-0.75 (0.40)
N Fiesta Isl 12 (10) +20 12 4 0.33 (>0.60)
Naval Training Center 5 (13) -61 6 3 0.60 (0.92)
Lindbergh Field 26 (10) +160 27 47-54 1.81-2.08 (0.30)
NAS North Island 54 (43) +26 60 24 0.44 (0.74)
Delta Beach: North 150 (150) 0 177 125 0.83 (»0.66)
South 1 (15) -93 1 2 2.0 (0.57)
NAB Ocean 22 (1) +2100 31 17 0.77 (1.0)
D Street Fill 26 (8) +225 27 22-28 0.85-1.04 (0.38)
Chula Vista Wldlf Res. 0 (=1) (HA)
Saltworks 23 (52) -56 24 10 0.44 (0.12)
Tijuana River: North 2 {0) 2 0 0
South 273 (151} +80 316 60-80 0.22-0.29 (0.38)
Total >2585-2611 >3005-3011 >063-1174 0.37-0.45
(2792) (1813) (0.65)




Table 5. dutch sizes and hatching success at Type 1 sites, 1995.
"Unsure" denotes either the nunber of nests abandoned or preyed
upon prior to conpletion at Type 1 sites (thus actual clutch size
unknown), the total nunber of nests at Type 2 sites #thus Tot al
Nurber  of Eggs not avail able), or sone conbination of the above
(at NAS Al aneda, both Type 1 and Type 2 nmethods are used to
monitor). Seal Beach had one 4-egg clutch (not shown). Mean
clutch size provided for known clutch sizes only. Total ﬁgs for
NAS Al aneda i ncludes those of "unsure" clutch S|ze and t
represents the minimumat that site. Hatching success unavailable
for PGE Pittsburg, Seal Beach, and Tijuana Rver/North because of
uncertainties associated with predation. NA indicates data were
unavail able, NP indicates data were not provided.
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Table 5.

Clutch Size

Total %
1 2 3 Unsure Mean Eggs Hatch
PGE, Pittsburg 1 2 1.67 5 NA
NAS Alameda 51 161 3 1 1.78 383 78
Oakland Airport NA >1 NA NA 0
Pismo Dunes 1 NA 0
Mussel Rock Dunes 4 42 6 2.04 106 40-52
VAFB: Purisima Point >38 NA NA
Santa Clara River 4 12 1.75 28 NP
McGrath Lake 1 2 2 NA
Ormond Beach: Edison 96 NA NA
Perkins Rd 7 NA NA
Venice Beach 203 149 3 1.42 504 86
Terminal Island NP NP NP 26 77
Seal Beach 55 108 3 1.72 290 NA
Bolsa Chica 68 85 4 1.59 250 41-87
Huntington Beach 110 65 1.37 240 43
Upper Newport Bay 38 NA NA
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White Beach 10 24 1.71 58 63
SM River: North Beach 95 241 1 1.72 580 79
Saltflats 14 35 1.71 84 75
Saltflats Isl
Batiquitos Lagoon: W-1 11 49 1.75 105 86
w-2 1 2 1.67 5 80
E-1 5 25 1.83 55 92
San Elijo Lagoon 1-2 NA NA
Mission Bay: FAA Isl NP NP NP NP NP
Mariner’s Point 43 220 7 1.87 504 69
N Fiesta Isl NP NP NP NP NP
Lindbergh Field 6 13 8 2.07 56 77-91
Naval Training Center 5 1 2.17 13 100
NAS North Island 5 53 2 1.95 117 84
Delta Beach: North 35 141 3 1.81 320 86
South 1 2 2 100
NAB Ocean 11 20 1.65 51 90
D Street Fill 1 25 1 2 54 48-88
Saltworks 4 20 1.83 44 75
Tijuana River: North 2 2 4 NA
South 56 255 5 1.84 581 37




Table 6. Causes of California least tern breeding failure, as
reported, 1995. Docunented and suspected avian and nmanmal i an
predators are indicated, as well as other sources of nortality.
Birds: BwO - Burrowing OM, C - American CGrow, CT - Caspian
Tern, d - qull species, GBH - Geat Blue Heron, GT - Qll-
Billed Tern, GhO - Geat Horned OM, Ks - American Kestrel, LS -
Loggerhead Shrike, NH - Northern Harrier, Ov - ow species, PF -
Peregrine Falcon, Rv - Raven, RtH - Red-Tailed Hawk, WG - Western
Qll, WM - Wstern Meadow ark. Manmals: Ct - Donmestic Cat, Cy -
Coyote, Dg - Domestic Dog, FC - Feral Cat, FD - Feral Dog, Fx -
Fox species, GS - Gound Squirrel, JR - Jack Rabbit, On -
Qpossum Rc - Raccoon, RF - Red Fox, RSp - rodent species, Stk -
Striped Skunk. Qther: An - Ant, Ds - Disease, FI - Flooding
(nests innundated as the result of high tides), FS - Food
Shortage, Hpo - Hypotherma, Hu - Human-related nortality (1:
pedestrians caused egg or chick nortality, 2: aircraft killed
one, and possibly two, fledgling(s)), Rn - Rain and associ ated
flooding of nests and nortality of chicks, Wi - Wnd.
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Table 6. Predation :
Documented Suspected Other
Bird Mammal Bird Mammal
PGE, Pittsburg Cr
NAS Alameda Ks,Rv,0Ow,RTH PF Hu2,FS,Rn,Hpo
Oakland Airport RF
Pismo Dunes Cy
Mussel Rock Dunes Gl Cy,Rc Wd,Rn
VAFB: Purisima Point Gl,LS,NH wd
Santa Clara Rv: Mouth Rv Dg
Ormond Beach: Perkins
Edison Op,Fx
Venice Beach FS,Rn
Terminal Island PF FC Ks Rn
Seal Beach LS,Cr Ks, Gl Rn
Bolsa Chica CT Rn,FS?
Huntington Beach Stk
Upper Newport Bay F37,Rn?
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white Beach

SM River: North Beach

Saltflats

Saltflats Isl

Batiquitos Lagoon: W-1

Gho

W=2

E-1

San Elijo Lagoon

Mission Bay: FAA Isl

Mariner’s Point

Ks,WG Ds?
N Fiesta Isl
Lindbergh Field
Naval Training Center RtH
NAS North Island BwO,Ks,Cr FC,GS,JR | GBH,WG,RtH, PF,Rv FC,GS HU2
Delta Beach: North Ks,BwO An
South
NAB Ocean Ks,BwO
D Street Fill PF RtH,NH,Rv,WG,Ks An
Saltworks PF,Ks,NH,Rv Cy,Dg
Tijuana River: North Ct
South Ks,GbT,WG, GhO RSp WM, Gl FD HU1,Fl,Ds?




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 either have caused some undetected mortality, or to underlie
nest abandonment. Sources of breeding failure (Table 6) biologically relevant
here, but are not included because of space considerations. Predators listed
here were either (1) present at site prior to or during season and removed
(*), or (2) obvious to monitors during the season and suspected to be the
cause of nest or site abandonment (Bc - Bobcat, BnO - Barn Owl, GF - Gray Fox,
LtW - Long-tailed Weasel, Rt - Rat). Human disturbance: Cs - Construction
activities (two days in May) occurred near nesting area, Im - Migrants
crossing the border illegally walked through site, Jb - Jetblast from nearby
taxiing planes blew down chick fence daily, J4 - July 4th activities, Mlt -
Military training exercises on beach near nesting area, RE - Monitor and ADC
presence caused disturbance to nesting terns (Recovery Effort), 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 - Helicopter disturbance (low flyovers), Rec4 - Boaters released
dog onto site, Rec5 - Two young boys throwing rocks at hovering and roosting
terns, Rec6 - Tracks indicating people with a wheeled cart were on site at
least twice (monitor suspects they were hunting for tiger beetles), Rec7 - Hot
air balloon landed on site, Rec8 - Beligerent equestrians on site repeatedly.
Other: FF - Flooding of site (early in season) due to lagoon floodgate
failure. All other abbreviations as in Table 6.

Human Animal Other

PGE, Pittsburg
NAS Alameda NH* ,FC*
Oakland Airport FC*,0Op*,Stk*, Rc*
Pismo Dunes Recl,Rec2
Mussel Rock Dunes
VAFB: Purisima Point RE Cy*,Rc*,Bc*,LS* ,Ks* , NH
Santa Clara Rv: Mouth Recl
Ormond Beach: Perkins Recl

Edison Rec2
Venice Beach J4
Terminal Island Rec3,Rec4 Cr*,Rv*
Seal Beach
Bolsa Chica
Huntington Beach Rec5 Cr*
Upper Newport Bay
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white Beach

SM River: North Beach

Saltflats

Saltflats Isl

Batiquitos Lagoon: W-1 Ks* , FC*

W-2 FC*

E-1 FC*
San Elijo Lagoon Rec6,Rec? FF
Mission Bay: FAA Isl

Mariner’s Point Recl Rt *

N Fiesta Isl
Lindbergh Field Cs,JB Rt* , Ks*
Naval Training Center
NAS North Island FC*,GS* ,WG* ,Ks* ,Rv* Ow*
Delta Beach: North

South
NAB Ocean Recl,Mlt
D Street Fill LS*,GhO*,BnO*,FC* ,FD*,GS*
Saltworks GS* ,FD* ,Cy*
Tijuana River: North Recl, Im GS*

South

Recl,Rec2,Rec8

BwO* ,Op, LtW, GF
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Figure 1. Nunmber of new tern nests initiated during the week
endi n? on each Saturday (x 1 day) of the breeding season, 1995.
Data fromthe following sites: North: PGE Pittsburg, NAS Al aneda,
Mussel Rock Dunes, O nond Beach/Perkins Rd and Edison. Central:
Veni ce Beach, Seal Beach, Bolsa Chica, Huntington Beach, Upper
Newport Bay. South: Wiite Beach, Santa Margarita River/Nort
Beach and Saltflats/Saltflats Island (conbined), Batiquitos
Lagoon/ W1, W2 and E-1, Naval Training Center, NAS North Island,
Igeltﬁ Beach/ North and South, NAB Ccean, Tijuana River/North and
out n.
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Figure 2. Differences in the timng of nesting: nunber of new
nests initiated during the week ending each Saturday (zl day) for
the three sites Ornond Beach/ Edi son, Venice Beach, and Santa
Margarita River/North Beach.
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Figure 3. Differences in nesting patterns: number of new nests
initiated during the week ending each Saturday (xl day) at NAS
Al anmeda (a clear-cur "first" and "second wave"), Bolsa Chica (a
"first wave" only), and NAS North Island (a "mnor" second wave).
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Figure 4. Statew de nunbers of pairs and fledglings, 1973-1995.
Data for 1973-1990 from Fancher 1992.
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