State of California
THE RESOURCES AGENCY
Department of Fish and Game

CALIFORNIA LEAST TERN
CENSUS AND NESTING SURVEY, 1977%/

by

Jonathan L. Atwood, Paul D. Jorgensen
Ronald M. Jurek and Timothy D. Mancolis

ABSTRACT

In the fifth consecutive annual breeding population survey of California
least terns {(Sterna albifrons browni), 775 breeding pairs were located at

29 colony sites. Nesting success was generally good, although at least 9
colonies were sbandoned or had poor nesting success because of human
disturbance, predation or flooding. Breeding population size was the
largest recorded since surveys began; most of the increase is attributable
to the unprecedented coverage of colonies in 1977 which resulted in more
thorough censuses and the discovery of many sites missed in earlier surveys.

;/ Supported by Endangered Wildlife Program, E-1-1, Nongame Wildlife
Investigations, California Department of Fish and Game., Job V - 2.11,
Job Final Revort (December, 1977).
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RECOMMENDATIONS

On the basis of this survey, the Department recommends that:

1. Colony censusing and protection efforts; documentation of nesting,
feeding and roosting areas; and population monitoring be conducted in
the 1978 breeding season in the same manner as in 1977.

2. Breeding colony protection efforts be expanded or modified for sites
experiencing colony disturbance and harassment in 1977.

3. Increased colony reconnaissance efforts be made in northern Santa
Barbara County, San Luis Obispo County and south San Francisco Bay.
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CAUIFORNIA LEAST TERNW
CENSUS AND NESTING SURVEY, 1977

by
Ronald M. Jurek

INTRODUCTICN

The diminutive California least tern (Sterna albifrons browni) arrives each
spring on the west coast of California and Baja California to establish
breeding colonies and to raise young. Arriving from unknown wintering aresas,
the terns occupy coastal habitats in California from the Mexican border to
San Francisco Bay from April through early autumn (Wilbur, 1974}.

Early this century the least tern was an abundant breeding bird in California.
Subsequent human developments and recreational use of the coast reduced the
population to such a low level by the late 1960s that this subspecies was
declared "endangered" under state and federal laws. A preliminary inventory
of breeding colonies was conducted in Californie in 1969-70 {Craig, 1971),
and more intensive surveys and censuses of the breeding population were
conducted annually beginning in 1973 {Bender, 197hka, 197hb; Massey, 1975;
Jurek, 1977). Recently, attention has been directed toward 1nventory1ng the
breeding population in Baja California (Massey, 1977).

The 1977 survey is the fifth consecutive annual survey of the least tern
breeding population in California. Annual surveying is an essential action
in current efforts to restore the least tern to a nonendangered status.

PURPOSE

The objectives of this survey were to document least tern colony locations and
breeding population size in California, to evaluate nesting success and to
identify important feeding areas. This survey was part of a larger Department
vroject, the purpcses of which, in addition to survey objectives, were to
coordinate nest colony protection efforts before and during the 1977

breeding season. As in past years, a banding and marking study was conducted
concurrently with the survey to place marked birds into the population, to
gather information on local movements of fledglings, and to gather return
information on immature and adult birds.

METHODS

Three Department censuser/monitors were assigned separate segments of the
least tern breeding range: northern (San Francisco Bay area), central

(San Luis Obispo County to Orange County) and southern (San Diego County).
Monitors coordinated with resource agency personnel in least tern management
and protection efforts by identifying manegement and protection needs at
known colony sites before the arrival of birds; assisting in posting, feneing
or enhancing nest sites; notifying appropriate land owners, land users, and
local agencies regarding the need to protect colonies; monitoring the
arrival, presence and departure of colonies; identifying emergency management
and protection needs during the nesting season, and assisting in these
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efforts; identifying key feeding areas of colonies; censusing each colony;
and preparing and disseminating weekly status reports to resource agencies
and cooperators.

RESULTS

Censusers located an estimated 775 nesting pairs of least terns at 29
colony sites in California in 1977 (Table 1}. Nesting success of colonies,
based on number of fledglings produced, was generally good, although at
least @ colonies were sbandoned or had poor nesting success because of
human disturbance, animal predation or flooding.

Results of experimental efforts to enhance nesting conditions in selected
colonies were encouraging. Clay pipes, clay roofing tiles, and special
concrete blocks stratigically placed in nesting areas were used for shade
and other protection by chicks at Huntington Beach State Park, where this
technigue was successful in 1976, and at two new test areas, Alameda Haval
Air Station and Venice Beach. In another experiment, one of 40 mounds of
sand placed at the Bair Island colony site was used as a nest site by the
only pair of terns found in the area.

Routine vegetation clearing operations at Huntington Beach State Park and
FAA Island in Mission Bay seemed exceptionally successful, as evidenced by
the high density of nesting in these areas this year., A promising technique
for mechanically preparing substrates was employed at two other Mission Bay
sites.

Many newly recognized nesting areas were documented by censusers this season.
Four newly described colony sites (Alamedsa Naval Air Station, Santa Maria
River, Beethoven Street ![ill and North Island Naval Air Station) are
suspected or are known to have been occupied in previous years. Two other
sites (Bolsa Chica and Upper Newport Bay) were newly discovered, but it is
not known for certain whether the areszs had been used by nesting terns

in the past. At two other sites (Naval Training Center and 5th Street
Marina in San Diego), recent land use changes had provided new breeding areas
for terns deprived of a former, nearby site. One new colony (Venice Beach)
is probably the result of abandonment of another nearby colony; however, past,
undetected nesting by some pairs at the site is possibdle.

Colony sites and the use by least terns of each one in 1977 are described in
Appendices A, B and C. Included in these accounts are descriptions of tern
feeding areas and important roosting areas.

Banding operations resulted in the banding of 297 least tern chicks. Banding -
results are contained in Department of Fish and Game, Endangered Wildlife
Program, Job Final Report, Job V ~ 2.12, 1976-1977, (in preparation).

DISCUSSION

The known 1977 breeding population is the highest index figure recorded since
annual surveys began. This total 1s 111 pairs greater than that reported in
1976 and 175 pairs greater than the 1975 figure., Although the least tern
breeding population in California may have increased to some extent in the
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Table 1

California Least Tern Breeding Colonies
And Nesting Deta, 1977

Estimated Notes on
County Site No. of Pairs Nesting Successl/
Alamedn Alameda Naval Air Station L5 20 + fledglings
Oakland Alrport T Unknown
San Mateo Bair Island 1 None
Santa Barbara Santa Maria River 25 Approx. 20 fledglings
Ventura Santa Clara Riverd/ (6) Approx. 10 fledglings
Ormond Beach 30 Maximum of 10 fledglings
(extensive renesting)
Mugu Lagoonl/ (5) Approx. 5 fledglings
Los Angeles Venice Beach 35 Posgibly 30 + fledglings
. Beethoven Street, Fill 3 None
Terminal Island 85 Approx. 80 fledglings
San Gabriel River?/ (35) 3 fledglings
Orange Bolsa Chica T None
Huntington Beach State Park 45 Approx. 60 fledglings
Upper Newport Bay 12 Approx. 15 fledglings
San Diego Santa Margarita River Mouth 12¢ Fewer than 30 fledglings
{extensive renesting)
Agua Hedionda Lagoongf (13) Poor
Batiguitos Lagoon3/ (11) Unknown
San Elijo Lagoon 4 None
Los Penasguitos Lagoon 14 At least 8 fledglings
(extensive renesting)
Mission Bay
North Fiesta Island 8 At least 3 fledglings
(extensive renesting)
FAA Island 125 At least 80 fledglings
North San Diego Bsy
Naval Training Center 35 At least 25 fledglings
San Diego Airport 25 Fair
5th Avenue Marina 17 At least 6 fledglings

{extensive renesting)
North Island Naval Air

Station/ (13) None
South San Diego Bay
Sweetwater River Lo At least 20 fledglings
{extensive renesting)
Corcnado Cays 17 At least T fledglings
Saltworks 69 Poor, at least 8§ fledglings
Tijuasna River Mouth 6 Unknown
Total T75

See next page for footnotes.



Table 1 {continued)

Santa. Clara River and Mugu Lagoon represent renesting efforts by pairs from
the Ormond Beach colony. Only the Crmond Beach figure is used in the state-
wide total.

Tollowing failure of the San Gabriel River colony, renesting of these birds
presumably occurred at several nearby locations, especially Terminal Island.

The San Gabriel River figure is not included in the statewide total.

These colonies formed late and probably included birds counted at other sites.
They will not be inecluded in the total estimate.

This flock disbanded early enough to have joined other nearby colonies and
will not be included in the total estimate.
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last year or two, most of the reported increase is the result of the unprec-
edented coverage by censusers in 1977 of known colony sites and previously
unsearched areas. Most colonies were censused in 1977 far more regulaerly
and frequently than in the past. Also, more field time was expended this
year by censusers in areas of suspected colonies. As a result, many nesting
colonies were described or accurately censused for the first time. If it
were assumed that the 1976 and 1977 populations were in fact identical,
approximately 80 percent of the reported disparity could be explained by

the discovery in 1977 of colonles that conceivably were missed or that were
only partially censused in the 1976 search. Even for colonies known to

have been occupied both years, the more frequent 1977 censuses were nore
likely to have documented all breeding pairs present; part of the remaining
20 rvercent disparity could be explained by these more frequent censuses.

The discovery in 1977 of twe colony sites known to have heen active for many
years, and the discovery of at least four others that possibly have been
missed in previous censuses, indicate that past annual breeding population
estimates in California were too low.

Continuing problems of human disturbance of tern colonies, psrticularly by
off road vehicles (ORV) activity, limited nesting success at many colonies,
Sign posting and placement of ribbon or rope boundary markers have been
ineffective in controlling ORV drivers., Increasing efforts are needed to
prevent such disturbance by erecting substantial fences and by increasing
law enforcement activity.

The least tern chick banding program contributed useful information to the
survey. Late in the breeding season, sightings of fledglings color banded
as chicks were valuable in tracing movements of flocks from colony sites to
post~breeding season feeding and roosting areas.

The increased coverage in 1977 of least tern abundance, activity and resource
problems at breeding colony sites, the discovery of previously undescribed
colonles, and the identification of important roosting areas and feeding
areas contribute to the store of knowledge necessary for development of
conservation programs that will restore this population to a nonendangered
status.
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APPENDIX A

LEAST TERN BREEDING SEASCN IN THE
. SAN FRANCISCO BAY AREA, 1977
by
Timothy D. Manolis

Alameda Navael Air Station (Figure A-1)

This breeding area was Tirst brought to the attention of the Department in
1976, when adults and large young were observed at the airfield late in the
season. Nesting was not in progress at that time. Because the suspected
nesting site in 1976 avpeared hazardously close to runway and taxiway traffic
from aircraft and maintenance vehicles, an attempt was made in early spring
1877 to create an alternate colony site on a nearby, safer, ice~-plant covered,
sandy fill. A large area was cleared of ice-plant by the Navy.

No least terns were found on visits to this cleared site and the supposed 1976
site on May 19 and June 1. Shortly thereafter, the Department was made aware,
through airfield personnel, of the presence of a least tern colony in the
center of the airfield. This colony was first checked on June 15. It
occupied a triangular asphalt apron, covered with a fine coat of gravel and
sand and was situated between a runway and two taxiways. On June 15, an
estimated 45 pairs were nesting. Most appeared to be on eggs, but some

nests had 1-3 chicks, and a few chicks were running around and being fed by
adults. During subsecuent visits, the nesting cycle appeared to progress
smoothly. On July 19, 10-20 large chicks {(probably more were present but
missed) were observed at the site. Nesting at the site seemed to be quite
successful.

Airfield personnel (E. Craw, pers. comm.) have been aware of this colony for
about 10 years and report that it has been about the same size throughout its
known existence.

Terns observed flying and fishing at Ballena Bay, and in shallow water areas
around the air station, undoubtedly were birds from this site, Birds were
ohserved arriving at the site with fish from both north and south of the eir
gtation (the air station is bounded by water on the north, west and south).

There is very little vegetation or other shelter at the site, and on a number
of visits, chicks were observed wandering around on the runway and taxiways.
If this is the same colony site used in 1976, the chicks observed that year at
the southeast corner of the airfield had to have crossed a major taxiway at
some time in their wanderings. In an attempt to keep chicks from wandering
and to provide them with shelter, 15 concrete blocks /U-shaped, 20 em (8 in.)
x 20 em x 20 cg/ were placed to form shady tunnels near the colony on June 23.
Chicks were observed using the blocks for shelter on June 28. Additional
locks should be placed at this site before the 1978 nesting season.

This site, on first inspecticn, seems hazardous. An airfield accldent, or
inadvertant wvehicle traffic, could do considerable damage to this ceclony.
However, the chance of an airfield accident at the site is probably very

small, though unavoidable. Fortunately, air station persomnnel were cooperative
and took precautions to avoid disturbing the site during the nesting season.



for a few eggshell fragments. It is unlikely this nesting was successfully
completed between June 30 and July 15. Predation seems the most likely
cause of failure.

Bair Island hes had an intermittent history of use, and it seems likely to
be used again in the future as it remains a suitable site. The use by one
pair of a sand pile for nesting indicates the feasibility of these piles
being used in the future. Greater scrutiny of this site in the future
(i.e., more frequent visits) may reveal the neture of any predation, which

has been a problem at this site in the past.



Cn June 1, a helicopter was cobserved hovering and practicing landings and
take-offs over an area near this site. Such helicopter activity at other
least tern sites (e.g., Bair Island and Playa del Rey) has been a problem

in the past. The air station should be apprised of the situation so that
helicopter activity near the nest site will be controlled during the breeding
season.

It seems unlikely that least terns will use the unused ares cleared by the
Navy in the spring as long as the current nesting site is stable. The clesred
area is also vulnerable to predation by feral cats. It would probably be
unwise to attempt to deter terns from the nesting site. The colony is not

in jeopardy from, nor is it a hazard to normal airfield operstions. This

site also appears to be free of major predators becasuse of its location in

the center of the airfield; this may be an important influence on the size

and stability of the colony.

Qakland Airport

This site is sandy bay fill at the north end of the main runway. It was
used for nesting by least terns in 1973, 1975 and 1976. In 1977, 8 birds
were observed at this site on May 19. Courtship activity and defense of

the area by the birds indicated intentions to nest. Three visits to this
site in June and July indicated the presence of about 7 pairs, probably
nesting., On July 16 a nest with 2 eggs was found., On that date, terns were
observed flying into the area with fish, and the intensity of territorial
defense at the time strongly suggested the presence of chicks. Chiecks and
nests are very difficult 4o find among the rolling, sparcely vegetated sand
dunes of this site. On August 3, no least terns were observed, Five single,
cold eggs were found scattered in the ares of greatest use by terns. The
reason for the failure of these eggs to hateh, and their significance, as
far as the reproductive success of the colony is concerned, remains unknown.

The site appears to be suitable and stable, however, this colony remains
small. It is possible predation is hindering the growth of this colony.
Reproduction may be successful only if nests are few and scattered. Gulls
are common in this area, and mammalian predators no doubt inhabit nearby
vegetated areas. This colony should continue to be monitored in future
seasons to determine effects of predation at this site.

Bair Island

This site was used for nesting by least terns in 1971 and every year since
197k, Fourteen pairs nested in 1976. The substrate at Bair Island, a

i1ty loam, was observed to stick to eggs when wetted, and hampered the
hatching of some eggs in 1976. In an attempt to remedy this, Department of
Fish and Game and San Francisco Bay National Wildlife Refuge personnel deposited
40 piles of sand in mid-April 1977 to provide alternative nesting substrates
at this site. Xach mound was approximately 1l m (3 f£%.) in diameter and 0.3 m
(10-12 in.) high. This technique was previously used with some success at
Camp Pendleton, San Diego County (Swickard, 19Th).

No least terns were observed at Balr Island or its vicinity during visits to
the site on May 13 and June 10, On June 30, 1 pair and a clutch of 3 eggs
were observed in a scrape atop one of the sand piles {C. Osugi). On a return
visit on July 15, no terns were observed. The nest scrape was empty excepi
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APPENDIX B

LEAST TERN BREEDING SEASQN FROM
SAN LUIS OBISPO COUNTY TO ORANGE COUNTY, 1977

by
Jonathan L. Atwood

Santa Maria River (Figure B-l)

For several years least tern nesting has been suspected along the coastline
of northern Santa Barbara County and/or southern San Luis Obispo County.
Approximately 16 Xm (10 mi.) of somewhat suitable nesting habitat occur
hetween the mouth of the Santa Maria River and the Nipomo Dunes region,
making location of the suspected colony difficult.

On June 10, 1977, a moderate sized colony of least terns was discovered
nesting approximately 0.6 km {0.L mi.) south of the Santa Maria River mouth
in extreme northern Santa Barbara County. Nests were scattered over an
extensive area (approximately 80 ha, or 20 ac.) of relatively flat sand dunes
45-90 m (50-100 yds.) east of the beach's high tide line, Hummocks of
stabilized sand, ranging from 0.6 to 1.8 m (2 to 6 ft.) high, are scattered
throughout the area; vegetation promoting formation of these hummocks
includes Abronia latifolia, Franseria chamissonis, Cakile edentula, and very
limited amounts of Mesembryanthenum sp. Ecologically, this is probably one
of the most "natural" least tern nesting areas remsining in California. ORV
use of the ares is considerable, though due to the relatively flat terrain,
it is not as intense as in other nearby sand dune areas. Ownership of the
area was undetermined,

The nesting site was visited on 6 dates between June 10 and September 12.
The size of the area, coupled with limited visibility due to the rolling
terrain and sand hummocks, made censusing of the colony very difficult.
Estimates of colony size were made from counts of adults mobbing me as I
cautiously walked through the area late in the nesting season, when such
activity did not jeopardize the colony. Only a small fraction of the nests
and chicks which must have been present during the season were actually
Jocated.

Data indicate that approximately 25 pairs nested at the Santa Maria River

site in 1977. The nesting season was quite prolonged; the first fledgling

was seen July 12, and small chicks were still present on August 8. Rather
than reflecting a large amount of renesting activity, I feel that this prolonged
nesting period more likely was the result of a low degree of colony synchroni-
zation relative to the onset of breeding. Hatehing and fledging success

was good; while some disturbance undoubtedly resulted from ORV activity in

the area, the nesting density of the colony was so low that by chance

probably only minimal nest desertion or direct mortality occurred. Assuming
that fledglings seen at nearby localities were from this colony, I would
estimate that approximately 20 fledglings were produced at this site in 1077.

Most of the foraging activity took place in the ocean immediately adlacent to

the nesting area, rather than in the channels of the nearby Santa Maria River.
It appeared that some increase in use of the river mouth area cccurred late in
the season when the small fish necessary for feeding chicks were being

sought. However, even during August, the bulk of least tern feraging in the

area (including both adnlts and fledglings) apparently took place in the ocean.
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Dispersal away from the nesting area occurred fairly rapidly, assuming that
least terns seen at Oso Flaco Lake and the Santa Ynez River were from the
Santa Maria River {Figure B-2)., Although there was no evidence of nesting
near either of these two areas in 1977, it remains possible that other small
to moderate sized colonies remain undiscovered along this stretch of coastline.
On Juiy 12 a pair with 1 fledgling was seen at the mouth of the Santa Ynez
River; on July 22 none were at the Santa Ynez River, but 10 {inecluding L
fledglings) were at Oso Flaco Lake. On August 8, 10 (including 6 fledglings)
were present at the Santa Ynez River, and 15 (including at least 6 fledglings)
were at Oso Flaco Lake. HNo least terns were seen in the Dune Lakes area

this year after a brief sighting of approximately 30 in mid-May (Churchward).

The absence of suitable resting sites in the Dune Lakes area may account for
the failure of least terns to regularly use this location for foraging. The
sandspit at White Lake which was used as a post-nesting flocking area in 1975
is now heavily overgrown with willows, and at all of the lakes which I
observed there was dense riparian vegetation or tules extended fully to the
water's edge. At Oso Placo Lake, least terns made heavy use of several
abandoned duck blind frames loceted in the center of the lake for resting
and for feeding of fledglings. Artifiecial construction of resting platforms
or floats might be g simple, yet profitable, management technique in this
region.

In light of several proposed projects which would have major environmental
impacts along this stretch of coastline (LNG Terminal in the Pt. Conception
area and large scale space programs based at Vandenburg Air Force Base),

it is recommended that major efforts be made to better define the status of
least terns in northern Santa Barbara County and southern San Luis Cbispo
County.

Santa Clara River

Westing at this locality has been previcusly documented only in 1975, when
only one pair was found nesting. This year the area was visited on 1C dates
between May 2 and September 13, at intervals ranging from 6 to 22 days.

Least terns were not regularly seen until late July; on July 23, L nests

were located south of the Santa Clara River mouth, and by July 29, 5 were
present (including 1 isolated nest located several hundred meters north of the
river mouth channel). By August 25, hatching was underway, and an additional
clutch was present south of the river mouth. Hatching and fledging success
appeared good, and approximately 10 fledglings were produced.

The late date of nesting and relatively low average clutch size (2.1 eggs)
indicate that these pairs were probably renesting after an initial nest '
failure at another locality. Since the Ormond Beach colony was declining
in numbers at the same time that least terns began appearing at the Santa
Clara River, it is almost certain that the same birds were involved at each
location. The two areas are approxmmately 18 km (11 mi.) apart.

The foraging activity of this colony occurred in three main locations: 1) the
adjacent river mouth, especially along the shallow edges and channels, 2) the
ocean adjacent to the nesting site, and 3) the Ventura Marina.



Ormond Beach

For the third Xnown year since 1974, least terns returned to the nesting area
previously used at Ormond Beach, The site was visited on 13 dates between
May 2 and August & at intervals ranging from 3 to 14 days.

Least terns were present in the area by May 16, and on May 26 small numbers

of nests were present, Nesting activity, which occecurred over a much longer
stretch of beach than has been noted in previous years, seemed to be loss
synchronized than at most other colonies. Many of the early nests were located
in a small area immediately north of the Southern California Edison Company
power plant; later nesting activity, which included the bulk of the colony,
took place farther north on the portion of beach used in 1974 and 1976.

This area was semi-protected by the use of gand fencing and posting erected

on June 14; these measures were largely ineffective in preventing ORV
disturbance of the nesting site. By June 24 the colony had increased to its
maximum size of approximately 30 pairs; since at least 8 early nests were
destroyed by ORV activity, both renesting and initial nesting attempts are
thought to have been taking place at this time. The colony showed a gradual
decline in numbers throughout the remainder of the season, probably more as

a result of continued ORV disturbance than due to dispersal following successful
nesting. On July 8 approximately 18 pairs were present, on July 15 this

number had dropped to § pairs, and by July 29 only 2 pairs remained in the
area. At best, the colony had only moderate hatching and fledging success;

a maximum of 10 fledglings was produced.

Since the decline of the Ormond Beach colony in late July coincided with the
arrival of nesting least terns at Mugu Lagoon and the Santa Clara River mouth,
both of these sites presumably served as renesting localities for this colony.
This pattern closely resembles that seen in 1975, when late nesting took
place at both Mugu Lagoon and the Santa Clara River but was not reported from
Ormond Beach. I suspect, however, that early nesting did occur at Ormond
Beach in 1975 but was overlooked; if the colony had been located in the ares
of the Edison power plant, where a portion nested this year, its presence
could have easily remsined undetected.

The foraging activity of the Ormond Beach colony toock place in 3 main areas:
1) Mugu Lagoon, located aporoximately 5 km (3 mi.) southeast of the nesting
area, 2) the ocean immediately adjacent to the nesting site, and 3} the small
marsh area and drainage channels immediately adjacent to the nesting area.

As at other colonies this year, foraging in the ocean seemed to predominate
until relatively late in the season. The use of Mugu Lagoon by Ormond Beach
birds came as somewhat of a surprise; during late July adults regularly were
seen carrying fish away from this foreging area in the direction of Ormond
Beach, flying over the Mugu Lagoon least tern nesting area. '

Mugu Lagoon

For the third consecutive year, least terns nested along the norithwest stretch
of the Pt. Mugu Pacific Missile Range. Previous reports have not underscored
the proximity of this area to the Ormond Beach nest site, which is located
less than 3 km (2 mi.) northwest of the Mugu Lagoon area along an ecoleogically
continuous stretch of beach. Nesting at Mugu Lagoon has always occurred
relatively late in the season (early July 1975 and late June 1976); this fact,
together with similar but more complete data from 1977, strongly suggest that
least tern nesting in the Mugu Lagoon area represents the renesting efforts of

birds from the heavily disturbed Qrmond Beach colony.
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Least tern nesting at !fupu Lagoon was first noted this year on June 24, when

2 single nest was founi and 2 additional pairs were involved in courtship
behavior at the site. 3y July 13 approximately 9 pairs were in the area, and
4 nests were loceted; “his inerease in numbers coincided closely with a decrease
in the population at Ormond Beach, On July 28 a fledgling banded at Ormond
Beach was observed with its parents at the Mugu Lagoon site -- a further
indication of the interchange of birds which cceurs between those two slightly
separated areas. DBy Auvrust & only a single pair with 2 chicks remained at

the Mugu Lagoon si%e. Average clutch size (2.0 eggs) for this colony was
rather low. This iz consistent with the hypothesis that these nests were
replacement clutches of vairs which had deserted the Crmond Beach site.
Hatching and fledping success at Mugu Lagoon appeared good, and approximately
5 fledglings were »roduvced,

A surprisingly late cbcoervation of 6 least terns (2 adults, 4 immatures) was
made at this locality cn September 20 (Massey).

Venice Beach (Figure R-3)}

For the last 4 years lenst terns have nested on an alkeli flat located at
Playa del Rey; of “hose attempts, 3 have been at least moderately successful.
During those years the colony has averaged about 20 pairs.

In 1977, least terns returned to the Playa del Rey site between April 20 and
May 6, on which date 1! were observed foraging in the adjacent Ballona Creex
channel and several were involved in early courtship behavior at the site.
On May 8, however, an unseasonal storm left over 5 cm (2 in,) of rain in the
area, fleoding neerly +h:e entire nesting site. On May 16 the site still

had considerable standing water, and the exposed substrate was far too wet
for any nesting activitles. Ko least terns were seen at this locality
throughout the rewsinder of the seascn.

On May 23 it was discoverad that 3 pairs, presumably from the abandoned Flaya
del Rey nest site, had relocated themselves at Venice Beach, located 1.2 km
{3/4 mi.) east of the Playa del Rey site. The 3 nests present wvere widely
scattered over an area of approximately 3 ha {8 ac.); this area was posted
and roped off on ¥ay 25, and on May 27, 1 m (3 ft.) high metal sand fenecing
was erected arcund the site through the assistance of local property owners
and the Los Angeles County Department of Beaches. Since loose dogs are a problem
along this stretch of meach, it is certain that the use of this sand fencing
was instrumental in the suceess of this colony. The specific location of the
nesting enclosure was in the central portion of the beach, immediately north
of the Ballone CreeX channel. The substrate was loose, light colored beach
sand with no vegetation cover present, This stretch of beach is owned by

the California Denartmer’t of Parks and Recreation but is administered by
local city and courty zuthorities.

The nest site was visited on 17 dates between May 23 and August 30, at intervals
ranging from 1 to 16 d¢rys. Data indicate that approximately 35 pairs nested

at Venice Beach during 2977. The season wag guite prolonged, with nests being
present from May 23 to ‘wgust 1. Hafching and fledging success appeared good;
no problems with nest desertion, predation, or unusual chick mortality were
noted., As has been »nreviously found at Huntington Beach State Park, chicks at
Venlce Beach made heavy use of clay roofing tiles which were placed within the
nesting area as artificicl shelters. Although the intermixing of fledglings
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a given colony somewhat tenuous (see discussion of post-breeding dispersal
from Terminal Is’and), most of the 35-i0 fledglings present at Venice Beach
in early August were vrobably from this colony. Small numbers of least
terns seemed to linger in the area of Venice Beach longer than &t other
nesting sites; 2% were present on September 6, but only 2 could be found on
September 16.

Since 35 palrs are ccnsiderahly more than the 20 pairs historiecally present
at the Playa del Rey site, there may have been some renesting activity at
Venice Beach followine initial nesting failures at colonies such as San
Gabriel River. An alternative explanation can neot be ruled out, however.
Although nesting of least terns on Venice Beach has never been previously
documented, past observations of adults feeding fledglings at this location
suggest that a small number of widely scattered pairs may have attempted

to nest in this vieinity in the past. While in my opinion somewhat unlikely,
it is conceivable thas the increase from 20 to 35 pairs reflects the

presence of these previously unnoticed birds.

Foraging activity was noted in the ccean immediately adjacent to the nest

site and in the nearby Ballona Creek flcod control channel. No preference
between these two aresas, which are vprobably nearly identiczl hiologically,
was observed.

Beethoven Street Fill {Pigure B-3)

Following an observation {Johnson) of defensive least terns at this locetion
along the Ballona Creek channel, a single pair with a clutch of 3 eggs was
found on June 2. The=e eggs had recently hatched on June 10, indicating

that nesting at this =zite had begun arcund May 20. Only 3 nests were
established at the RBecthoven Street site in 1977, with a maximum of 2 bhreeding
palrs present at any one time., Chicks successfully hatched in two of the
nests but no young fledged; the third nest was abandoned. It is likely that
human disturbance wes responsible for the nesting failure of this colony.

The nesting area is a small (approximately G.1 ha, or 0.2 ac.), triangular
portion of property owred by the Los Angeles County Flood Control District.
Tt is bounded on two sides by flood control channels {including +he Ballona
Creek channel) and on the third side %y a chain link fence. The potential
for controlling human access to the site is good. The substrate is light
colored, sandy dredge material with sparse vegetation cover,

This is the first vear that nesting has been documented at this site. However,
least terns almost certainly nested in this area in 1976 following abandonment
of the Playa del Rey site (located 2.4 km, or 1.5 mi., southwest of the '
Beethoven Street fi11): at least & pairs were observed at the site during

July 1976, but nestine was never confirmed, It is unknown whether this

area is used only when the Playa del Rey site is not used for nesting (as in
1976 and 1977), or i a small number of pairs regularly use this location.

Terminal Island

Least terns returned in 1977 to the Reeves Field nesting site, which has

been used L of the last § years. Ko terns were seen at the nesting area used
in 1975%; this location remains unsuitable due to heavy vegetation growth and
use of the area for suorage of netroleum coke by the Los Angeles Harboer
Department.
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Reeves Field was visited on 26 dates between April 11 and August 16 at
intervals ranging from . to 1& days. The first least terns were observed on
May 6. Nesting was undarway by May 18, and continued throughout June and
July; the last eges were noted on July 27. The maximum nest count was 75
present on June T; at _omast 95 nests probably were present during the course
of the season. This firure likely represents the nestins efforts of
aporoximately 85 pairs. Hatching and fledging success appeared good; no
evidence of nest desertion, predation, or unusual chick nortality was noted.
Three dead adults 7ound intact on the nesting area (June 23, July 13, August 3)
showed no signs of externzl injuries and are available for chemical analysis.
The absence of any marhazd surge of renesting activity indicates that the
initial attempt of mos®t palrs was generslly successful. While some of the
later nests undoubtedly represent second attempts, I susnect that many of
these pairs had moved %o the Terminal Island site after earlier failure

at the nearby San Gabricel River coleny. Data on interchanpge of pairs between
nearby colonies durins o given nesting season remain a2 major gap in cur
understanding of least terns; the banding program, as currently being
pursued, will not provi:le this information. Due to rapid dispersal from the
nesting area, accurate counts of fledglings produced are difficult; I would
estimate that aprroximately 80 young were fledged from the Terminal Island
colony in 1977.

The foraging activity of this colony was scattered throughout Los Angeles
Harbor, with most occurring in harbors of the U. S. Naval Shipyard located
immediately adjacent to the nesiing site. However, no significant concentra-
tions of foraging least terns were noted prior to post-~breeding dispersal.

As in previcus years, larbor Lake was an important foraging area for this
goleny during July and August. No least terns were seen at Harbor Lake in
June; however, by early July small numbers of adults had begun to make
foraging trips to this area from Reeves Field. By July 13 approximately 55
terns were foraging at arbor Lake; only 10 of these were fledglings.
Numerous observaticns were made of adults carrying fish away from Harbor
Lake in the directicn of Terminal Island, a direct flight distance of 7.2 km
(4.5 mi.). Such interchange bhetween Harbor Lake and Reeves Field diminished
as more and nmore fledglings Joined their parents at Harbor Lake, presumably
following them there from the nesting site. Least terns apparently do not
roost at Harbor Lake during the night, but merely use this area for foraging;
this point has been unclear in prev:ous reports. 3By Aupust 3 approximately
50 least terns, almost half of them fledglings, were at larbor Lake. This
number gradually decreased in late August, and by September & none vere
observed at this lceniily.

The large sample of chinks which were color marked at Terminal Island
provided considerable dota on post-breeding disversal of this colony. The
majority of the colony moves to Harbor Lake, at least termporarily, following
the fledging of young [un to 15 banded fledglings seen at once). However,
at least 3 Terminal Isinnd fledglings were also seen at Polsa Chica [located
19 xm, or 12 mi. southwest of Reeves Field) and Venice Beach (approximately
29 km, or 18 mi. NEW of TReeves Field). The post-breeding dispersal of a
colony can hard'v bve corsidered a cohesive movement; rathe small nunbers
of birds appear to move in various directions away from tne nesting site.
The interchange of “ledclings between such distant colonies as Venice RBeach
and Terminal Island ic interesting since it casts some doubt on the accuracy
of figures such as "7le ‘*“*nps produced at a given colony.” The possible
role of a multi«colony roosting flock in promoting such interchange is
considered in the dizcussion of Belmont Shores beach. A single Terminal
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Island fledgling also was seen with its parents at the San Gabriel River
site; perhaps this pair experienced an early nest failure at San Gabriel
River and then renested successfully at Terminal Island.

San Gabriel River

For the seventh consecutive year, least iterns returned to the fill area
located east of Pacific Coast Highway between the north bank of the San
Gabriel River and what is now "The Market Place" shopping center. Commercial
development of this area has continued to expand; the northern portion of
the nesting area used in 1976 is now an asphalt parking lot. The property
owners cooperated fully in vroviding for ground preparation of the remaining
nesting area; grading was completed on April 29 under DFG supervision. The
entire nesting area was posted and roped off to discourage human entry;

these efforts were, for the most part, successful.

Data were gathered on 23 visits to the nest site between April 9 and August 10.
Least terns were first observed on April 23; numbers gradually increased and
by May 6 a minimum of 15 pairs was at the site. The courtship and site
selection cycle was intarrupted, however, on May & when an unseasonal storm
left 3 cm (1.2 in.) of rain in the Long Beach area, thereby flooding major
portions of the nestins area. Included in these was the southern poriion of
the site which had been the focal point of least tern courtship and site
selection asctivities; Tollowing the storm, these activities shifted to the
drier northern and eastern portions of the area which had been previously
ignored by the birds. 3y May 13 nesting was well underway, and 30-35 pairs
were present on the site; the colony apveared strong with no obvious problems.
However, on May 30 only 16 nests were present, and the overall activity of
the colony was noticeauly reduced. On June 7, 13 nests were present, at
least 4 of which had not been seen on May 30; since no chicks could be found,
the loss of about 7 nests during this 8 day period is indicated. By June 22
renesting had begun, with 15 nests present; on June 29, 20 nests were located
{8 of which were in the previously flooded southern portion of the area),

and a four day old chick was seen. The colony appeared to have stabilized
and once again seemed strong; however, on July 11 only 5 nests were present
and ne chicks were seen. OFf these 5 nests, only one was finally successiul
in producing fledslings {seen on August 9). Only 3 young were produced

from this ecolony, whish Tledged U2 in 1975 and "many more” than 65 in 1976.

Human trespass into the nesting area was minimal until late July, at which
point the nesting site was already mostly deserted. Traffic along Pacific
Coast Highway caused no apparent disturbance, nor did the fairly limited
activity in the adtacent shovping center parking lot. Nesting fallure was
probably due to predaition or some sort of animal associated disturbance.

Many cat tracks were Tound in the area, but rat, {(Rattus sp.), dog, and ground
squirrel (Ctospermovhilus beecheyi) tracks were also found making it difficult
to conclusively point Lo a single source of the problem. Little direect
evidence of predation was found; occasionally broken egg shells were located,
but for the most poart ergs and chicks merely disappeared. It is recommended
that predator control measures, directed toward feral cais and rats, be initiated
annually at this site nrior to the arrival of the terns.

Foraging activity meinly oceurred throughout the Leng Deach Marina directly
west of the nesting site, and to a lesser extent in the channel of the San
Cabriel River adjacent #o the area. Zarly in the season foraging least terns,
presumably from this co.ony, were regularly seen as far away as the Long
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Beach Marine Stadium; "owever, as nesting progressed, this locality was
utilized only occasionally,

Bolsa Chica (Figure B-4)

On June 27 a small colony of least terns was discovered nesting on a large
landfill area owned by 3ignal Landmark Company. A total of 3 nests was
present, with an additional S pairs invelved in courtship behavior at the
site. The nesting aresn was posted and roped off and experienced virtually
no human disturbance tihroughout the remainder of the season. By July 11,
however, the nesting sctivity had greatly declined, with only 1 nest and

a total of 5 adults present; no chicks were seen. Many cat and dog tracks
were found in the area, presumably representing the source of disturbarnce
for this colony. On July 20 a single nest was present (different from that
seen July 11); no other %erns were in the immediate vieinity of the nest site.
By August 8 the colony had abandoned the area.

The history of least tern nesting activity in this area is not well known.
While this is the first time in recent years that nesting has been documented
in the Bolsa Chica area, it is possible that small numbers have attempted

to nest in the area nreviously and have merely gone unnosiced. The Bolsa
Chica colony more likely represents a renesting attempt by a small porticn

of the San Gabriel River colony, located 11 ¥m (7 mi.} NW of the Bolsa

Chica nest site.

Huntington Beach State Park

Vegetation removal within the fenced least tern sanctuary was completed well
in advance of the nesting season, with approximately 20 percent vegetation
cover veing left on the site. The area was visited on 21 dates between
April 21 and August 22 at intervals ranging from 2 to 11 days. Additionally,
Russ and Marion Wilson checked the site frequently throushout the nesting
season; their data have been incorporated into this report.

Least terns arrived at Huntington Beach this year between May 3 and May 13;
numbers rapidly increased and by May 20 approximately 15 pairs were in the
area. Since much of the early tern activity occurred in the beach area west
of the fenced sanctuary, an additional areas (approximately 0.3 ha, or 0.7 ac.)
was posted and roped off on May 20 to discourage human disturbance. This
rosted area was used hy the terns throughout the season for courtship,
flocking, roosting, feeding of young, and a limited amount of nesting (2 pairs);
all investigators familiar with this colony felt that the additional area was
beneficial to the terns and should be annually vrotected during the breeding
season. HNesting was underway by May 25, and by June 9, 28 nests or scrapes
were present. Nesting continued over an extended period of time; on July 11,
23 nests and at least 25 chicks and 15 fledglings were counted. There was

no apparent surge of renesting activity. On July 28, when the colony had
noticeably dropped on overall numbers due to posi-breeding dispersal, there
were 6 nests, 25 chicks, and L0 fledglings present. Nesting was completed in
early August, and by Aupust 19 the esrea was totally vacated.

The protracted nesting season, possibility of renesting attempts, and rapid
post-breeding dispersal Trom the nesting site make analysis of these data
difficult. Approximately 50-55 nests are known to have been present; considering
the apparently good hatching and fledging success (no evidence of nest
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desertion, predation, or unusual chick mortality), this figure probably
represents the nestins efforts of at least L5 pairs. Accurstely enumerating
fledged young was similarly difficult, but I would estimate that approximately
60 were produced.

Most of the observed foraging activity of this colony ozcurred in close
proximity to the nesting site. Farly in the season (i.e., orior to the hatching
of chicks), most foraring ocecurred in the ocean; it appeared that a shift

to the brackish, relatively shallow channels of the Santa Ana River was

made when the smaller Tish reguired for chicks were bteing sought. More data

on the food requiremenis of least terns are necessary, especially relative to
the sizes of fish talen., It is possible that the food utilized by adults

may differ sufficientiy from that of young chicks as to require, at least at
some colonies, parental foraging activity in very different habitats.

Data on the post-breeding movements of terns from this colony are sparse, but
it appears tha% at leost the Bolsa Chica area, located 12 km (7.5 mi.) north-
west of the Huntingtor Leach State Park nest site, may e an important post-
breeding area. Uv to 25 least terns, including at least 14 {and probably
more) fledglings were present at this locality between July 23 and late
August; at least 3 of the fledglings had been color banded at the Huntington
Beach colony. Considering the relatively small color banded sample from this
colony (24 chicks), it is likely that many of the unbanded fledglings seen

at Bolsa Chica were alsc from the Iuntington Beach State Park colony.

Upper Newport Bay (Figure B=5)

Following a report of least terns in this area (Loughran), a small colony of
approximately 10 pairs of least terns was confirmed to be nesting on July 2,
when 4 nests were located, One of these contained a very recently hatched
chick. This observation, together with that of a fledeling seen July 20,
suggests that nesting probably began at this site in early June. Data
obtained on 9 visits to the colony between July 2 and August 19 indicate that
approximately 12 pairs nested at this location in 1677. Hatching and
fladging success apneared good, and approximately 15 fledglings were produced
from the colony.

The nesting site is located in the abandoned saltworks at the northern end of
DFG's Upper Newvort Doy Hcological Reserve. Plans for enhancement of a
portion of the saltworks area as a least tern nesting site are currently under
consideration.

Although least terns are known to have bred historically in the Newnort Bay
area, this is the first time in recent years that nesting has been documented.
While the origin of these birds is purely speculative, I feel that it is
possible that limited nesting has occurred in the saliworks area previously
but has gone unnoticed. {For example, the foraging patterns of this colony
take the birds away from those areas of the Ecclogical Reserve most frequented
vy local birders).

Given the colony's nroximity to a sizable, natural saltwater estuary, the
foraging behavior of these birds was somewhat surprising. Only limited

foraging activity occurred in the bay itself; least terns were only occasionally
seen south of the broken main dike prior to post-breeding dispersal from the
nesting area. Sligntly greater foraging activity was noted immediately

adlacent to the nesiinm site in the shallow channels passing through the
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saltworks area., But by far the majority of this colony's foraging was done
away from the Ecological Reserve at the following freshwater locations in

the Newport/Irvine area: 1) a small, man-made lake located in the middle

of the Koll Center of:ice complex, 2} the ponds of the San Joaquin Marsh,
administered by U, C. Irvine, and 3) a small pond located at the intersection
of MacArthur Boulevard and Jamboree Road (Figure 5). Adult least terns were
frequently observed carrying fish from each of these locations in the direction
of the Upper Newport !ay nesting site. TFledglings were also seen at each of
these locations late in August; it is suspected that these areas, with dense
concentrations of moscuito fish (Gambusia affinis), provide prime foraging
sites which may be espezeially important to fledglings learning how to catch
fish. For instance, during a 3 minute observation period at the Koll Center
Lake, one recently fledeged bird was observed to make 3 unsuccessful dives at
fish; during the same time period, one of this fledgling's parents was
successful on each of % dives. The continuance of good food supplies at the
Koll Center Lake and the San Joaguin Marsh may be essential to the future
existence of an Upper ewport Bay least tern colony.

Belmont Shores Beach Night Roost (Figure B-f)

Tt was discovered in 1976 that following nesting, large numbers of least
terns (maximum count of 171l) roosted at night on the Belmont Shores Beach

in Long Beach. Banding data on the source of these birds, although difficult
to obtain, indicated that much of this flock was from the San Gabriel River
coleony.

In 1977, it was discovered that not only is this ares used for roosting
following the nesting season, but also preceding and even during nesting.
Small numbers of least terns were first observed along this stretch of beach
early on the morning of May 3 (Flanagan). Thereafter, data on the number of
roosting terns were obtained on 19 visits to this area between May 5 and
August 29 by Dorothy Rypka, Barbara Massey, and me.

Shortly before sunset, least terns began to appear throughout the Long Beach
Harbor area, arriving individually, as pairs, and in small groups. These
birds engaged in some foraging activity in the harbor areas, gradually
coalescing into larger and larger groupings. The area chosen for roosting
was remerkably consistent considering that identical beach extends for miles
in either directicn. After making several low passes over this area, the
flock would quickly settle on the sand, perform some preening behavior, and
then settle low into the sand for protection from the wind. The entire
flock would disperse the following morning prior to sunrise, leaving usually
es pairs or small groups; directions of flight under these light conditions
were inmpossible to deternine. '

The pattern of changing abundance of roosting terns at this site probably
reflected migratory movements and stages of the breeding cycle of local

colonies:

1) Several local eonlonies must be represented in this roosting flock.
The maximum count of 280 birds, present on May 9, far exceeds the
number present =2t any local colony, or even the combination of the
two closest colonies {Terminal Island and San Gabriel River).
Northward bound migrants may be represented in this flock at this
time.
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2) There was a gradual decline in numbers from mid-May through early
July. ©On July 2, only 6 terns were counted. This undoubtedly
reflects increasing numbers of birds remaining at local nesting sareas
as well as the dispersal of birds to more distant, northern colenies,
Even during mid-June, however, at the peak of locel nesting activity,
considerable numbers (approximately 130) continued to roost at this
location., Either there is a sizable percentage of the population
which nests relatively late in +the season {unlikely), or both
membhers of & pair do not always remzain together on the nesting
grounds at night.

3) A sharp increase in numbers in late July (to a peak of 170) coincided
with the arrival of many fledglings, which comprised approximately
25 percent of the flock throughout the remainder of the season,
Although celor bands could not be seen under the poor light conditions,
it is almost rceriain that the bulk of these fledglings came from the
Terminal Island colony.

L} Numbers gradually declined throughout late July and August, probably
due to southward migration or widespread dispersal to other post-
breeding flockineg localities,

Other large night roosts such as this may occur in other porticons of the least
tern breeding range. Craig {personal communication) counted at least 500
least terns in a night roost at San Diego International Airport on May 21,
1971.. Identification and protection of such night roosts throughout the

state may prove to be very imnertant in efforts to maintain tern breeding
colonies.

Clutch Sizes

Below are listed average clutch sizes of selected least tern breeding
colonies in Santa Barbara, Ventura ané Los Angeles counties during 1977.
Small clutches in the Janta Clara River and Mugu Lagoon colonies probabhly
reflect renesting efforts late in the breeding season following partial
colony abandonment at Ormond Beach (Lack 1954, Klomp 1970).

Coleony No.
Size Clutches Aug., Clutch
Colony (pairs) Checked Date Size
Santa Clara River 6 ) July 23-Aug 25 2.1
Ormond Beach 30 5 June 14 2ok
Mugu Lagoon 5 5 June 24-Aupg 8 2.0
Venice Beach 35 & June 2 2.5
Terminal Island 85 1k May 29 2.6
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Also shown are

at Upper Newport Bay (A).

locations of three primary foraging ponds:

(B) Koll Center Lake, (C) San Joaquin Marsh,
and (D) pond at intersection of MacArthur

Boulevard and Jamboree Road.
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APPENDIX C

LEAST TERN BRELEDING SEASON IN
SAN DIEGO COUNTY, 1977
by
Paul D. Jorgensen

An estimated 480 vairs nested at 14 sites along the San Diego County coast,
and although the total number of pairs was similar to laest year, the nesting
distribution was not. The largest and most successful breeding colony was
the 125 pairs at the Federal Aviation Administration Island in Mission Bay.

Breeding success in the county was similar to that reported in 1976. Off
road venicle disturbance was the primary cause of harrassment to tern
colonies and resulted in reduced nesting success at Sweetwater River, North
Fiesta Island and Ague ledionda Lagoon. Predation was believed to be the
main cause of poor nesting success at Camp Pendleton and South San Diego Bay
Saltworks and of +total failure at North Island., High water levels caused
by rain runoff resulted in a reduction of early season nesting habitat at
Los Penasguitos, San II1ijo and Batiquitos lagoons. The lack of nesting at
San Elijo was attributed to this problem.

Large post-breeding flocks of adults and fledglings were present at Tijuana
River (80 birds), west San Diego River Floodway (120 birds), San Dieguito
Lagoon (140 birds) and Zuena Vista Lagoon (58 birds). These areas are
important after the nesting season when adults are still feeding the Juveniles,.

Santa Margarita River

Predation on eggs and chicks throughout the breeding season accounted for

a drastic reduction in nesting success compared with previous years (Swickard
1971, Wilbur 1974, Bender 19Tk, Massey 1975). It is estimated that fewer
than 30 young fledged from nesting attempts of approximately 120 pairs in
1977.

Least terns began arriving in mid-April and by May 27 their numbers peaked
when 290 adults and 115 nests were counted. Nests were distributed in nearly
the same areas as in vrevious years with roughly 70 to 80 percent of the nests
located. along the bteach. In addition there were about 20 pairs strung out

for 0.5 km (0.3 mi.) north along the beach beyond last year's barrier. These
were apparently renesting attempts since they appeared one week after major
nesting failure in other parts of the cclony.

Networks of fresh coyoie tracks were found throughout the colony on each weekl
visit. Ravens were seen regularly and were responsible for destroying eggs

in two nests on May 13, A black-crowned night heron (Jycticorax nyeticorax)
was seen eating a least tern chick on the edge of the beach colony in June

by Marine Corps Sgt. Cross of the base game unit. XNumerous ground squirrels,
fox tracks and two long-tailed weasels {Mustela frenata) were also seen at

the colony.

Marine Corps troops marched into the nesting area on the beach through the
well marked protective barrier on two occasions. The impact on nesting terns
could not be measured; these trespassings took place afier major nest fallure
had occurred.
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Feeding aectivity was seen frequently in nearby open ocean and the adlacent
lagoon, particularly in the northwest ponded area known as 'sweetwater.'
During my visits to the nesting areas, I saw from 5 to 15 individuals
feeding in the sweetwater ponds, and while walking the 2.4 Xm (1.5 mi.)}

of beach, I usually ccunted & similar number returning to the colony from
the ocean with fish. In the past 5 years, local observer Alice Fries
reports that she normally has seen 30 to £0 least terns feeding at Oceanside
Harbor each time she has visited. This year, a total of 11 was seen on 3
visits. This dramatic decrease may reflect the poor nesting success at the
colony, which is only about 1.6 k= (1 mi.)} north.

I recommend that the south and east boundaries of the mudflet ares be posted
and roads blocked at the time the beach barriers are erected in order to
curtail foot traffic which persisted in the area in 1977. Cooperation in
observing the "off limits" status of the colony area during nesting and
general management of the colony could be enhanced by a basewide early notice
(March)} of the coming nesting season. A similar notice announcing the
arrival of the terns and the beginning of nesting should be issued in May.
These notices could be issued through or by the base game unit and would
provide immeasurable help in directing basewide attention to one of Camp
Pendleton's unique inhabitants. No recommendation on predator problems can
be made without more information on the exzct causes of nesting failure.

Buena Vista Lagcon

No nesting ocecurred here due to lack of habitat, but least terns used the
lagoon for feeding and roosting from the end of May to early August. An old
boat house in the large lagoon between Interstate 5 and Highway 101 served as
the prineipal roost platform for 20 to 60 adults. Adults were frequently
seen fishing throughout the lagoon. Many individuals, usually 30 or more,
were present all summer, suggesting that the lagoon was the main source of
their food supply.

T recommend that the bhoat house not be removed, or if it is removed that an
adequate replacement rcosting platform be furnished. The open water with

a nearly continuous border of heavy reed vegetation throughout the entire
lagoon affords no alternative roosting. It is probable that, without a
raised platform or broad open flat for the terns to roost, their use of the
lagoon would decrease. This lagoon is also a potential breeding area for
least terns, but an adequate nesting site is lacking.

Aqua Hedionda Lagoon

Least terns began arriving in late May, and by June 10, 6 pairs were nesting
on the salt flat 0.5 Xm (0.3 mi.) east of the lagoon, next to Park Drive.

By June 24, 2 more pairs were nesting on the flat and 5 additional pairs were
nesting on the salt flat southeast of the lagoon. In all, 13 pairs nested
here., On subsequent visits fresh motorcycle tracks were found at both
nesting sites. This off road vehicle activity resulted in the destruction
of at least half of the nests.

The large mudflat along the shore at the east end of the lagoon served as a
roosting area for between 5 and 15 adults during the nesting season. On
July 16, 14 adults and & fledglings were seen on the mudflat. The fledglings



could have been from the local colony or from another site. The lack of
prior feeding activity associated with the care of young at Agua Hedionda
sugrgests that these young may have come from elsewhere.

Protection of the coclony under the present uncontrolled conditions of

vehicle use would require an estimated 500 m (1,6L0 ft.) of fencing and
more intensive monitoring by law enforcement personnel.

Batiguitos Lagoon

On June 18, 20 adults and 4 nests were found on the sandy shoreline at the
east end of the lagoon. On June 24, 55 adults and 11 nests were present.
On July 8, several fledglings were rresent and the original 11 nests were
still being incubated. These young were from earlier, undiscovered nests
or from other colonies. Hatching was underway in most nests on July 15.
Two weeks later, 46 adults were roosting together but no chicks were found.
Close examination had shown earlier that 2 of 11 nests had been abandoned
before hatching, but otherwise hatching was sueccessful. The lack of adult
Tfeeding and other activities associated with care for the young indicates
that the young were moved or that the nesting effort had failed due to
chick mortality. Thus, the degree of breeding success of this colony was
not determined.

Nearby principle arees of feeding were the shallows at the east end of the
lagoon and along the south shoreline. The importance of the lagoon as &
food source is not known. BSeveral times while driving on I-5 and Highway
101l at the west end of the lagoon, I saw adult least terns flying over
the road toward the ocean. Possibly they were obtainins part of their
food frcm the nearby copen ocean,

San Flijo Lagoon

No successful nesting cccurred here this year. The sites used in 1976,
in the east basin and on the road parallel to the railroad tracks in the
west basin, were flooded when least terns began arriving in the third
week of April. The sites were not available for nesting until after the
lagoon water level was lowered on May 27. So, unfortunately, last year's
sites were unavailable when terns were first selecting nesting areas, and
once available they were not used.

On 8 visits during May, an average of 10 individuals was seen feeding and
roosting near the 1970 nesting areas, The first week of June, 4 pairs
nested on & small mounded area north of the east basin mudflat site and
only 50 m (164 ft.) from Manchester Avenue. All 4 nests were abandoned
vefore hatching began. The reason for failure is not known.

No nesting occurred in the west basin (west of Highway I-5) but large

flocks, including fledsglings, used the open mudflats for roosting and the
lagoon channels for feeding. The presence of large flocks from June through
August is summarized: June 10, 40 adults; June 17, 8 adults; June 26, 46
adults, 9 first year pilumaged birds; July 7, 1 adult; July 22, 20 adults and
23 fledglings; July 23, 50 individuals: August 4, 15 adults and 4 fledglings;:
August 10, 28 adults and 23 fledglings. The main area of use was the mudflats
at the south portion of the west basin in line with Rios Avenue. By August
20, the lagoon was agein flooded from rains, covering the roosting areas.

No terns were seen after the flooding.
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At the beginning of the nesting season in April, the heavily vegetated island-
dike in the northwest corner of the lagoon was cleared of vegetation in hope
of attracting nesting least terns. The site supported 15 to 20 pairs in 1970
(Craig 1971). Althouzh no nesting occurred this year, it is recommended

that the site be similarly cleared each year. Being above inundation levels
and relatively free of human disturbence, this sandy island is potentislly
the best site in the west basin.

Current plans by the County of San Diego for altering the east basin should
be reviewed to insure that nesting habitat used by the least tern in 1975=76
is protected. The site has been the most productive in San Elijo Lagoon in
recent years.

Signs should be posted at the south end of the road paralleling the railroad
tracks in the west basin in April to block vehicle traffic. San Diego
County Vector Control {Mosguito Abatement) should be notified in April of
the coming breeding senson to alert them to possitle nesting in spray areas.

San Dieguito Lagoon

Once again this lagoon was an important post-breeding feeding area for
adults and fledglings. No nesting occurred as proper habitat was lacking.

One pair was seen at the race track infield in May and June, and several
individuals were seen feeding in the lagoon. Not until July 22 were more
than 5 individuals counted on one day. The population began to increase in
late July, peaked in mid-August, and decreased rapidly after rains flcoded
roosting ereas by Aurust 18. A summary of sightings follows: July 22, 11
adults, 13 fledglings; August 1, 64 adults, 70 fledglings; August 4, 67
adults, 35 fledglings; August 8, 61 adults, 70 fledglings; August 14, 8o
adults, 60 fledglince; August 22, 89 individuals.

The majority of roosting use was about egually divided between two sandbar
sites: one at the confluence of the San Dieguito River Slough and a side
slough northeast of San Dieguito Drive, as described by Craig {1971); the
other is west of the fairgrounds and just west of the railroad trestle and
consists of an approximately 0.2 ha (0,5 ac.)] plot at the edge of the ponds
between the Atchison, Topeka and Santa Fe Railrcad and Highway 101, After
mid-August rains covered all of the roosting area near the railroad and most
of the one near San Diepguito Drive, a flock of between 10 and 30 individuals
begen roosting in a Del Mar race itrack parking lot just north of the San
Dieguito Drive site.

Feeding took place in all waters of the lagoon including the area west of
Highway 101. Judging by the intensity and success of tern feeding activity,
the lagoon was probably the principle food source for the flock. '

I recommend that any manegement plans for the lagoon take into consideration
the importance of adequate roosting habitat. Iither water level control or
construction of suitable roost sites would provide the necessary habltat. Also,
some vortion of the dry ares between San Dieguiteo Drive and I-5, now used by
off road vehicles, shauld be considered for its potential as a least tern
nesting site.
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Los Penascuitos Lagoon

About 1l pairs nested here this year. Once the mudflat dried in mid-May,
nesting began in the east end of the lagoon, southwest of the Jjunection of
Carmel Valley Road and Sorrento Valley Road. A maximum of 10 nests was

counted here on May 31. By June 9, 5 nests remained, but T punctured eggs
indicated that predation had occurred. Soon after, on June 18, 5 new nests
appeared just west, along the Gas and Electric Company pole line road, These
new nests were soon all abandoned and punctured eggs were found in 2 of 5
nests. In all, 15 nests were found in these 2 sites between May 20 and July T,
but no evidence of successful hatching was found.

An spparent renesting began in the first week of July when 14 pairs nested on
a mudflat just east of the railroad tracks and south of the State Park boundary.
Least terns were reported to have nested here in 1974 and 1975. Observations
of chicks and fledglines at the railroad track site indicated that renesting
was successful and at least 8 young survived to flying age. No known problems
cccurred at this site. In contrast to this year's predation probler at the
Carmel Valley Road/Sorrento Valley Road site and success at the site near

the railroad tracks, Copper (in Jurek 1977} revorted gocd fledging success at
the Sorrento Valley Road/Carmel Valley Road site and no nesting near the
railroad. Of the two sites, the one near the railroad is less subject to
human disturbance due to a lack of access. Both areas are subject to rain
flooding and as Mudie, Browning and Spveth (1974) suggested, the site near

the railroad appears more likely to be flooded by high tides if +idal flow
were restored to the lagoon.

Based on the fairly low frequency of observed feeding in the lagoon, it
appears that this colony obtains fish from the adjacent ocean or elsewhere.

T recommend that no nosting of the easi area be done unless human disturbance
is discovered. The signs might attract attention to an otherwise undisturbed
site. San Diego County Vector Control (Mosquito Abatement) and San Diego Gas
and Electric Company, Rose Canyon Office, should be notified in April
regarding potential or known colony sites so that their activities will not
jeopardize nesting birds.

Mission Bay

Only two nesting sites were used in Mission Bay this year. One of them, the
Federal Aviation Administration Island, proved to be the most productive
colony in San Diego County. ©One hundred and twenty-five pairs nested on the
FAA Island with excellent success, while between 4 and 8 pairs nested on the
north end of Fiesta Island with fair to poor success.

Least terns began arriving at their nesting grounds in late April. The first’
eggs discovered were laid on May 2 on the FAA Island. The number of nairs

on the island increased until June 1, when 123 incubating birds were counted.
Hatching began in the first week of June and continued for 3 weeks. Based on
the number of fledeglings ccunted at one time on the island and over neariy
waters, it is estimated that no fewer than 80 and possibly as many as 125
young reached flying ase. The clearing of vegetation on the island in April
by the cooperative PAA personnel is probably partly or whelly responsible for
the dramatic increase of nesting vairs over any previous year. No predator or
humaen disturbance problems occurred.
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The small colony at the north end of Fiesta Island was continually plagued
by illegal off road v:hiecle activity. 8igns announcing the presence of
nesting endangered spacies were prompitly removed by wvandals. Although nests
were repeatedly destroyed by vehicles, as many as 8 pairs persisted in
nesting and renesting from early May through July. Somehow, at least 3

young managed to reach flying age. City ordinances prohibit off road vehicle
activity on the island, but police and signs have not nrevented the heavy use
of the ares.

Although not used by terns again this year, the fenced sanctuaries at Friars
Road and Crown Point were excellently prepared by the City of San Diego in
late April. ZIZquipment normally used for removing kelp from the beach proved
ideal for tern site preparation. Large skip-loaders fitted on the back with
kelp rakes were used o remove vegetation. The debris was removed by dump
truck and the site was smoothed by dragging a steel beam behind one of the
skip-loaders. Dick Lester of the City coordinated the Jjob.

Other potential sites which were checked during the season but which produced
no nesting included: the mudflats east of Sea World; the mudflat south of
Sea World, across Sea World Drive; Quivera Basin; the highway cloverleafs
between Quivera Basin and Sea World; the sludge ponds on Fiesta Island; and
the triangular sandy area north across Flesta Island Road from the fenced
sanctuary. Quivera Basin, the cloverleafs and the sludge ponds were too
heavily vegetated for adequate least tern nesting habitat.

Feeding activity appeared to be widely distributed in the bay. During the
height of young-rearing, adults arrived at the colonies from all directions.
Two areas where feeding adults were seen most regularly were the bay channel
east of Fiesta Island and the marsh shoreline just north of the Crown Point
Sanctuary.

At the sludge ponds on Fiesta Island, it is recommended that vegetation

around and on perimeter dikes be cleared as the city will allow. Operators

of the pond facility were very helpful and should be contacted by early

April to arrange for clearing. Hereafter, I recommend that a greater area,

at least 75 percent, of the Friars Road site be cleared to increase the chances
of attracting terns. Both Friars Road and Crown Point may require consecutive
years of adequate clearing before terns nest. The importance of these

cleared sites will increase as other sites are eliminated by development.

I alsc recommend that the FAA Island be maintained by vegetation clearing

Just as it was in 1977, when roughly 60 percent of the island was weeded.

North San Diego Zay (Figure C-1)

San Diego Airvort. Approximately 25 pairs nested in 3 areas of the airport,
with the majority using the ovals (LS, 55, 1S5) between the main runway and
the taxiway. The nunber of adults fluectuated greatly from visit to visit,
and censusing was difficult due to air traffic. Least terns began arriving
in late April, and on May 2, 30 adults were seen in the oval area. Two weeks
later, 25 adults and at least 15 nests were present. By June 15 hatching was
underway and 40 adults and 20 chicks, one week of age or less, were seen. In
addition, about § adults were still incubating eggs.

Between July 4 and 6, most of the birds left the site. Most of the chicks
seen two and a half weeks earlier would have been near flight age. On July G,
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only 6 adults, T fledglings and 3 chicks were found during a thorough search
of the ovals. Five dead 3 week old chicks and 6 dead adults were also found
in the ovals and along the runway edges. All the dead zppeared to have been
killed by planes and not by predators. One week later, 4 adults were all
that remained in the colony area.

Six pairs nested east of the airport fire station in the "triangle" area.
Incubation of 2 nests hegan in mid-May and the number increased to 6 nests
the following week. ©8ix nests were still being attended on June 15 and 2
remained on July 6, but nc chicks were seen in this area. Determining the
success at either area was difficult since it was impractical to observe the
colonies for more than a few minutes.

The third area, the surcharge, supported 80 pairs last year but will no longer
be available due to the construction of the airport's west terminal and its
accompanying facilities. Amazingly, one pair nested on a less than 0.05 ha
(1/8 ac.) plot, amidst continucus construction activity here and managed to
raise 2 fledglings.

The alrport manager, BSud McDonald, and his staff were very accomodating in
providing access to the nesting grounds and reporting their findings during
daily patrols.

Least terns, seen coming to the colony with fish, arrived from the south

where they had probaebly fed along Harbor Drive. They were seen regularly

all around Harbor Island, the east shoreline of Point Loma, Shelter Island

and southeast of Harbor Island along Harvor Drive up until the abrupt departure
of terns from the airport in the first week of July. The lack of feeding
activity thereafter indicates that their post-breeding feeding areas did not
include North San Diego Bay.

The only recommendation offered here is that in late April the triangle area
be cleared of vegetation or otherwise improved for nesting. This possibly
would attract nesting pairs away from the ovals where traffic 1s so heavy.
Craig (1971) and Harolad McKinnie (pers. comm.) reported nesting in the triangle
area and not in the ovals in the early 1970s. Perhaps this tactic would
benefit the least tern and the operation of the airpori.

U. 8. Naval Training Center. Recent grading of a large open area on NTC,
just west of the airport surcharge area, attracted 35 to 40 nesting pairs.
Least terns began using the site for roosting and courting in the Tirst week
of May. On May 16 the colony was well established with 32 adults and 10
nests counted. The highest total was recorded on June 5, when 50 adults and
35 nests were found. Fatching was well underway by June 12, and fledglings
were first noted on July 2, when 12 were seen. Thereafter, fledglings were
seen grouped together near the center of the colony area. On July 12, at
least 25 fledglings were present with many adults feeding the Yyoung.
Fledglings began to leave the area, and by July 26 only 4 were observed.
About 4 pairs nested later than the main group; apparently these birds were
renesting after their first attempts failed. From August 8 on, no terns were
seen on the site.

The newly graded site was a very sparsely vegetated area of 9 ha (2.5 ac.),
which remained undisturbed by humans and predators throughout the season., Navy
officials were very cocperative in preventing disturbance te the colony. The
site was cleared last veasr in preparation for the construction of recreation
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fields whiech would cover part of the nesting area. Arrangements are underwvay
in hope of insuring that adeguate least tern habitat would be provided. The
loss of the surcharge and this site would be a severe setback for the terns

in North San Diego Bay. Any decrease in the open, unobstructed area would
most likely diminish the attractiveness of the NIC site to the terns, so
hopefully, the largest open area possible will be set aside for nesting in the
future.

S5th Avenue Marina. Seventeen pairs successfully nested on a new sand fill
ocreated to form z marina and park. The fill is scon to be developed as part
of the City of San Diepgo's redevelovment plan.

On April 29, 7 least terns were discovered on the northwest fill and on May 10,
12 adults and one nest were present. By June 8, 1 incubating adults were
counted. Chicks may have neen present earlier but none were seen until June 15,
when at least 7 were nresent. All the young were one week old or less.
Approximately 35 adults, 5 fledglings and several late nesting pairs were
present throughout July. In August, an increase in fledglings of two and
threefold took place, the result of the abrupt appearance of young reared on
the site and/or an influx of fledglings from other colonies. The following

is a summary of sightings for August: August 1, 35 adults, 15 fledglings and
3 nests; August 6, 20 adults, 20 fledglings and 3 chicks and the remains of

2 apparently preyed upon fledglings; August 15, 23 adults and 12 fledglings;
August 18, {after a rainstorm) T adults and 6 fledglings; August 29, 1 adult
and 1 fledgling.

The site was protected by a vehicle restraint cable and "No Trespassing' signs
posted across the entrance of the fill by the San Diego Unified Port District.
The Port District's environmental perscnnel and the Harbor Police cooperated
in protecting the area. Unfortunately, the site's proximity to the downtown
area resulted in daily use of the site by sightseers, fishermen and occasional
vehiecles. On June 22, a 2 week old chick was run over by a trespassing
motoreyclist.

Adults and fledglings vere seen feeding in the bay between the colony and
Vorth Island. Terns from this colony probably also fished at nearby Shelter
Island, Harbor Island and the east shoreline of Point Loma, where least terns

were seen feeding.

North Island Naval Air Station., During a routine search for colenies on

May 6, approximately 10 adults were found courting and roosting just north of
the intersection of the main runways at NAS. Ceveral scrapes were found but
no eggs were present yet. OCn May 17, 45 adults and one nest with 2 eggs

were foundé. By May 25, 13 birds were incubating eggs and 7 other adults were
nearby. The colony area was an asphalt oval between the main runway and a _
taxiway. Nests were located in cracks, depressions and small drifts of sand.
Several nests were even placed on the cement edge of the runwvay.

On May 30, firemen in the nearby firetower, saw a ground squirrel make repeated
visits into the colony area, venturing across approximately 0.4 xm (1/4 mi.)

of open pavement from Building 793. The squirrel's activity in the colony
could not be seen, but after that day the colony immediately decreased to

fewer than 5 pairs. On June 8, there were still 8 adults, 3 egg nests and

2 newly hatched chicks. A week later was the last time any birds were seen

on the site. Two ege nesis were being attended, but no other young or adults
were present. It is unlikely that any young fledged. The presence of at
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least one grey fox (Urocyon cinerecargenteus), several feral cats, several
pairs of burrowing owls (Athene cunicularia), and nearby roosting black-
erowned night herons may have contributed to the predator problem.

Least terns with fish came to the colony from the neorth and northwest, where
they were regularly seen fishing along the shore of the Islard. During
periodic surveys along the entire shoreline of the base, feeding activity was
restricted to the north and northwest shoreline.

Several longtime employees at the runway firetower said that the terns had
been using the area each year for at least 10 years. No one had any specific
idea of the nunber of nesting pairs in previous years except that there were
at least as many as this year and that they had once bheen distributed over

a larger area. Before this year, least terns apparently used the cement
gireraft parking area, north of the runway firetower, which is no longer
available due to the increased helicopter use.

The FAS public works personnel were helpful in providing admittance to the
base and in alerting runway maintenance and other pecple using the nest area
to aveid unnecessary use of the site. The runway fire ¢rew was generous in
allowing the use of their tower for brief observations and providing access
to the colony.

I recommend that an effort be made to set up or enhance additional nesting
areas on the base. We have no knowledge of the history of nesting on other
areas of the base, but the large, open beach east of Zuniga Point appears to
be a potential nesting area. An elternate site somewhere on North Island
might attract nesting pairs away from the heavily used runway intersection.
There are few adequate nesting habitats remaining in North San Diego Bay.
North Island is one of the only areas left which could help to prevent a
decrease in nesting terns in the north bay.

South San Diepgo Day

Sweetwater River. As many as 40 pairs nested here this year with a high
degree of renesting caused by continual off road vehicle activity in the
colony. A few least terns began arriving in late April, ard by May 23,
breeding was well underway with 20 nesting pairs. On Jure 18, nesting reached
a maximum when 40 pairs were found. Hatching in some nests had begun and
continued into early Aurust. Although hatching peaked in late June, the
presence of nests and hatchlings into August indicates that there were many
renesting attempts. Once the chicks began to fly, they were able to escape
the onslaught of wheeled traffic. Fledgling success proved to be relatively
good, with 20 to 25 flying yvoung present on the site from mid-July until

the first week of Aupust., Fledging success probably wou'd have bheen much
better without the cnfoing harassment. The last sighting of terns on the site
was August 18, when & adults and 8 fledgling were present. No evidence of
predation at the colony was found éuring the season. A number of incubating
adults and some chicks were found run over by vehicles within the boundaries
of the site.

Faeding activity throushout the breeding season was heavy along the bayshore,
adjacent o the site and north to 2uth Street. The channel leading to the
hoat ramp north of the colony was also used extensively. Fledglings were
fregquently seen feeding in groups of 3 or 4 in this channel and rcosting
either at the west end of the enclosure or on the bay mudflat west of the

colony site.
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The terns face the immediate problem ¢f raising young on a heavily used area,
which iz one of the few remaining off road vehicle sites near urban San Diego.
It is likely that in the next few years off road vehicle use will increase
here, where riders come from 40 km {25 mi.) away or farther. To adegquately
protect this tern colony, a portable chain link fence should be erected
around the nest area from mid-April through August. Rented, temporary fence,
erected and removed by the fence company, would be ideal. This would be more
effective than the enclosure of posts strung with twine which was erected
this year and had to be continually mended. Although off road vehicle activity
during nonbreeding months would keep the vegetation cleared to optimum
density for nesting, it may prove difficult to convince riders to curtail use
during the breeding periocd. Increased law enforcement efforts are urgently
needed at this site.

A much more imposing problem is the impending threat of development. The i1l
ares is a potential site for industrial development. To protect this colony,
planning efforts should be directed toward preserving the entire site. If
develooment is unavoidable, a site encompassing as largz a portion as pogssible
of the west or bvayward end of the f£ill should be preserved.

This year, in addition to the enclosure and small admonitory signs, a large
steel warning sign, 2.1 m by 1.5 m (7 by 5 ft.), was erected by DFG Warden
Basom. The sign cautioned that continued use of the area was dependent on
the users staying out of the tern nesting area. The large sign proved to be
the best way of gaining the cooperation of many of the visitors. I recormend
that seversal of these large semipermanent signs and a more exclusionary fence
be erected in future seasons.

Coronado Cays. The number of nesting pairs increased from 6 pairs in 1974,
when the site was discovered, to 17 pairs this year. No nesting occurred in
1976, and it is not known if nesting took plece in 1975.

The vegetation cover at the site has increased in the past 3 years to the

point where there is now an estimated 30 to L0 percent ground cover, including
roughly 10 percent cover of bushes a meter {3 £%.) high or more. Still, 17

pairs were found nesting on May 22. Hatching began in the second week of June
and continued through July. The first fledglings were seen on July 2, when

35 adults, 4 fledglings and 6 nests were counted. The highest count of fledglings
was T on July 13. Vepetation obscured the view, preventing complete censusing

of adults and chicks. The number of birds decreased rapidly after mid-July,

and no terns were seen from August on.

Feeding was observed near the colony in the bay southeast and east and in the
channel just west of the eolony. Least terns were also seen regularly in the
channel west of the Cavs administrative offices. Other observers reported
seeing small flocks feeding in the ocean along Silver Strand State Beach on
several occasions.

I recommend that the site be cleared of most of the vegetation in April. The
Port Distriet would have to be contacted for permission. If terns again use
the site, the Coronado Cays security police should be notified and signs
posted across the entrance to the peninsula,
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South San Diego Bay Saltworks. This colony was located on salt pond dikes
near the center of the saliworks complex, On the first visit on April 30,
12 adults were found. Rains in early May destroyed initiasl nesting attempts
of several pairs. By MMay 21, 30 nests were present, and hatching in some
earlier nests had besun a week later. The number of rnests increased to 69
on June 4, but by the 28th, there were 21 active nests, 1C live chicks and

T dead chlcks, 4 of which showed certain signs of predation. During the
season, preyed upon birds totaled 13 young (2 weeks old or older) and 3
adults. 3Because of the large colony size, this is probably only part of
the total that suffered predation. Surveys from mid-July on showed that about
10 pairs were nesting probably as a result of unsuccessful first attempts.
These late nesters suffered similar predstion problems resulting in poor
success. The highest count of fledglings was & on July 13. Elizabeth
Copper, who banded chicks here last year, found fewer young this year. In
summary 1t appears that poor young survival was due in part to nest
abandonment and predatlon of young and adults.

The predators responsible were not identified. Nearly all of the dead birds
appeared to have besen struck in the head, with a majority missing the back
of the skull. Ysually only the head and wing sets were found.

Control of human disturbance was simplified due to the remoteness of the
central dikes where nesting occurs. Signs were posted at the ends of all
dikes with nests. Dikes are identified by code numbers of pornds adlacent
to them. On June 4, dike 5/7 had 15 nests; 5/33, 13 nests; 34/33, 28 nests;
and 37/33, 13 nests. Rarly location of nesting areas is necessary here in
order to insure that the saltworks and shrimp gathering operations do not
endanger the terns. The management of the Saltworks cooperated in allowing
the posting of signs and access to the nesting dikes.

Tijuana River

An estimated 6 pairs nested here this year, and as many as 80 adults and
fledglings used the area for post-breeding feeding and roosting.

Least terns began arriving in the third week of April, and from that time
until early July, 10 to 20 adults were present. Nesting began in the first

or second week of May, and the number of nests present fluctuated between 2
and 6 until the second week of July when nesting activity stopped. Evidence
of renesting for the majority of pairs suggests that nest destruction occurred.
Although the site is posted and patrolled almost daily by State Park Rangers,
it i1s in the pathwey of people and horses walking the beach. The site 1is

also susceptible to flooding when high tides and heavy surf occur together.
Young were kept well hidden in dune vegetation until flight age, and by the
time they fledged, other fledglings begasn arriving from other colonies.
Therefore, it was difficult to estimate the number of young raised on the sxte.

Adutts and fledglings from other coleonies began arriving at the Tijuana

River site in mid-Tuly. On July 18, 55 adults and 25 fledglings were counted,

The large flock remained in the area, feeding the fledglings and roosting

until early August when their numbers dwindled. On August 2, 20 adults and

15 fledglings were seen, and by the Oth, 6 adults and 6 fledglings were

counted. A similarly large post-breeding flock occurred last year {P. Pennington,
T. Roeder).
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Adults bringing fish to the nesting colony were seen arriving from the marsh
channels and the ocean. During the summers of 1974, 1975 and this season, I
regularly saw small numbers of adults feeding in the channels of Oneonta
Slough (the north end of the marsh) and in the large channel that runs east
to west from Sunset Avenue. This year I saw the terns feed in the channels
just east and in the ocean just west of the nesting site.

The nesting site has heen enthusiastically protected by State Park Rangers.
It is recommended that in 1978, twine or rope with stringers of colored
surveyor's tape be erccted to enclose the area where nesting took place this
year. With a well marked nest area and the freguent patrolling that the
site receives, it should become a more productive site. Before human beach
use increased dramatically, the same area supported at least 100 pairs as
recently as 1963 (Craipg 1971).

OBSERVATIONS AT COTHER AREAS

: : ,
San Diepo River Floodway

The sandbars at the west end of the floodway were used by least terns from
April into September. Early in the season in April, a large flock of up to
114 adults roosted and courted on the area during low and medium tides when
the sandbars were not flooded. Later, beginning in early July, the site
became an important post-breeding location for adults and fledglings.

Adults fished extensively along the beach Just west and were frequently seen
bringing fish back to waiting young. A representative sample follows {(low
counts often occurred when human and dog use was heavy): April 22, hs
adults; April 27, 114 adults; May 12 and June 5, 0; July 12, 15 adults and

8 fledglings; August 1, L0 adults and 51 fledglings; August 16, 40 adults
and 20 fledglings; Aurust 28, 41 adults and 28 fledglings; September I, 36
adults and 21 fledglings; September §, 3 adults and 3 Tledglings; September 17,
0. Unfortunately, the terns were harrassed and were regularly kept on the
move in the area by cars, motorcycles, clam diggers and especially dogs.
This site is one of only two local beach areas where dogs are permitted off
leash.

The floodway between this roost area and Interstate 5 was used regularly by
small numbers of terns for feeding.

Inland

A survey was made of inland water areas for least tern activity. In north
San Diego County, Windmill Lake, Whelan Lake, Guajome Lake, Lake Val Sereno,
San Dieguito Reservoir and Lake San Marcos were visited 3 times each between
July 23 and September 8. These lakes are 6.4 to 10 Xm (4 to 6.5 mi,) from
the coast. Least terns were seen at Val Sereno (1 adult fishing on July 23),
Whelan Lake (1 adult, 1 fledgling roosting, July 30}, and the Water
Pollution Control Facility next to Windmill Lake (1 adult feeding, August 10).
Alice Fries visited Guajome Lake 3 times detween May 1 and July 19 and Libby
Lakxe on Augus®t 1h, 1977, and saw no birds. In the 10 years prior to 1975,
she had seen least erns regularly at Guajome Lake in June. A sample of her
sightings includes: June 28, 1971, 1C adults; June 10, 1968, 22 adults;

June 21, 1965, 12 adults. She alsc saw 15 adults feeding at Lake Val Sereno
on September 8, 1972 and reports that there were between 15 and 40 there all
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season in 1975. I also checked Lower and Upper Otay Lakes on August 18 and
Santee Lskes on Aupust 20, 1977, and found no least terns. Two adults had
been observed feeding at Santee Lakes on March 3, 1972 (J. Rieger).

In June of this year small flocks of up to 20 birds regularly were seen
feeding and roosting on the kelp in kelp beds offshore from the San Onofre
Nueclear Power Plant. On August 12, I saw 5 adults fishing as they were
flying north along the coast at the mouth of nearby San Mateo Creek.
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State of California
THE RESQURCES AGENCY
Department of Fish and Game

CALIFORNIA LEAST TERN
CENSUS AND NESTING SURVEY, 19771/

by

Jonathan L. Atwood, Paul D. Jorgensen
Ronald M. Jurek and Timothy D. Manolis

ABSTRACT

In the fifth consecutive annual breeding population survey of California
least terns (Sterna albifrons browni), 775 breeding pairs were located at
29 colony sites. Nesting success was generally good, slthough at least 9
¢colonies were abandoned or had poor nesting success because of human
disturbance, predation or flocoding. Breeding populetion size was the
largest recorded since surveys began; most of the increase is attributable
to the unprecedented coverage of colonies in 1977 which resulted in more
thorough censuses and the discovery of many sites missed in earlier surveys.

;]’ Supported by Endangered Wildlife Program, E-1-1, Nongame Wildlife
Investigations, Californis Department of Fish and Game. Job V - 2.11,
Job Final Report (December, 1977).



RECOMMENDATIONS

On the basls of this survey, the Department recommends that:

1.

Colony censusing and protection efforts; documentation of nesting,
feeding and roosting areas; and population monitoring be conducted in
the 1978 breeding season in the same manner as in 1977.

Breeding colony protection efforts be expanded or modified for sites
experiencing colony disturbance and harassment in 1977.

Increased colony reconnaissance efforts be made in northern Santa
Barbars County, San Luis Obispo County and south San Francisco Bay.
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CALIFORNIA LEAST TERN
CENSUS AND NESTING SURVEY, 1977
by
Ronald M. Jurek

INTRODUCTION

The diminutive California least tern (Sterna albifrons browni) arrives each
spring on the west coast of California and Baja California to establish
breeding colonies and to raise young., Arriving from unknown wintering areas,
the terns occupy coastal habitats in Californis from the Mexican border to
San Francisco Bay from April through early autumn (Wilbur, 1974).

Early this century the least tern was an abundant breeding bird in California.
Subsequent human developments and recreational use of the coast reduced the
population to such & low level by the late 1960s that this subspecies was
declared "endangered" under state and federal laws. A preliminary inventory
of breeding colonies was conducted in California in 1969-T0 (Craig, 19T1),
and more intensive surveys and censuses of the breeding population were
conducted annually beginning in 1973 (Bender, 19Tka, 1974b; Massey, 1975;
Jurek, 1977). Recently, attention has been directed toward inventerying the
breeding population in Baja California (Massey, 1977).

The 1977 survey is the fifth consecutive annual survey of the least tern
breeding population in California. Annual surveying is an essential action
in current efforts to restore the lesst tern to a nonendangered status.

PURPOSE

The objectives of this survey were to document least tern colony locations and
breeding population size in Californis, to evaluste nesting success and to
identify important feeding areas. This survey was part of & larger Department
project, the purposes of which, in addition to survey objectives, were to
coordinate nest colony protection efforts bhefore and during the 1977

breeding season. As in past years, a banding and marking study was conducted
concurrently with the survey to place marked birds into the population, to
gather information on local movements of fledglings, and to gather return
information on immature and adult birds.

METHODS

Three Department censuser/monitors were assigned separate segments of the
least tern breeding range: northern (San Francisco Bay area}, central

(San Luis Obispo County to Orange County) and southern (San Diego County).
Monitors coordinated with resource agency personnel in least tern management
and protection efforts by ldentifying management and protection needs at
known colony sites before the arrival of birds; assisting in posting, fencing
or enhancing nest sites; notifying appropriate land owners, land users, and
local agencies regarding the need to protect colonles; monitoring the
.arrival, presence and departure of colonies; identifying emergency management
and protection needs during the nesting season, and assisting in these
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efforts; identifying key feeding areas of colonies; censusing each colony;
and preparing and disseminating weekly status reports to resource agencies
and cooperators.

RESULTS

Censusers located an estimated 775 nesting pairs of least terns at 29
colony sites in California in 1977 (Table 1). Nesting success of colonies,
based on number of fledglings produced, was generally good, although at
least 9 colonies were abandoned or had poor nesting success because of
human disturbance, animal predation or flooding.

Results of experimental efforts to enhance nesting conditions in selected
colonies were encouraging. Clay pipes, clay roofing tiles, and special
concrete blocks stratigically placed in nesting areas were used for shade
and other protection by chicks at Huntington Beach State Park, where this
technique was successful in 1976, and at two new test areas, Alameda Naval
Air Station and Venice Beach. In another experiment, one of L0 mounds of
sand placed at the Bair Island colony site waes used as & nest site by the
only pair of terns found in the ares.

Routine vegetation clearing operations at Huntington Beach State Park and
FAA Island in Mission Bay seemed exceptionally successful, as evidenced by
the high density of nesting in these areas this year. A promising technique
for mechanically preparing substrates was employed at two other Mission Bay
sites.

Many newly recognized nesting areas were documented by censusers this season.
Four newly described colony sites (Alameda Naval Air Station, Santa Maria
River, Beethoven Street Hill and North Island Naval Air Station) are
suspected or are known to have been occupied in previous years. Two other
sites (Bolsa Chica and Upper Newport Bay) were newly discovered, but it is
not known for certain whether the areas had been used by nesting terns

in the past. At two other sites (Naval Training Center and Sth Street
Marina in San Diego), recent land use changes hed provided new breeding areas
for terns deprived of a former, nearby site. One new colony (Venice Beach)
is probably the result of abandonment of another nearby colony; however, past,
undetected nesting by some pairs at the site is possible.

Colony sites and the use by least terns of each one in 1977 are described in
Aprendices A, B and . Included in these accounts are descriptions of tern
feeding areas and important roosting areas.

Banding operations resulted in the banding of 297 least tern chicks. Banding
results are contained in Department of Fish and Game, Endangered Wildlife
Program, Job Final Report, Job V - 2.12, 1976-1977, (in preparation).

DISCUSSION

The known 1977 breeding population is the highest index figure recorded since
annual surveys began. This total is 111 pairs greater than that reported in
1976 and 175 pairs greater than the 1975 figure. Although the least tern
breeding population in Californis may have increased to some extent in the
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County

Alameda

San Mateo
Santa Barbara

Ventursa

Los Angeles

Orange

San Diego

Table 1

Californis Least Tern Breeding Colonies
And Nesting Data, 1977

Site

Alsmeda Naval Air Station
Oskland Airport

Bair Island
Santa Maria River

Santa Clare Riveri/
Ormond Beach

Mugu Lagoonl/

Venice Beach
Beethoven Street, Fill
Terminal Island

San Gabriel Riverg/

Bolsa Chica
Huntington Beach State Park
Upper Newport Bay

Santa Margarita River Mouth

Agua Hedionda Lagoongf
Batiguitos Lagooné/
San Elijo Lagoon

Los Penasquitos Lagoon

Mission Bay
North Fiesta Island

FAA Island
North San Diego Bay
Naval Training Center
San Diegc Airport
5th Avenue Marina

North Island Naval Air
Stationk

South San Diego Bay
Sweetwater River

Coronade Cays
Saltworks
Tijuana River Mouth

Total

See next page for footnotes.

Estimated
No. of Pairs

b5
T

1
25

(6)
30

120

(13}
(11)

1k

125
35

25
17

(13)
L0

17

TS

Notes on
Nesting Successif

20 + fledglings
Unknown

None
Approx. 20 fledglings

Approx. 10 fledglings
Maximum of 10 fledglings
(extensive renesting)

Approx. 5 fledglings

Possibly 30 + fledglings
None

Approx. 80 fledglings

3 fledglings

None
Approx. 60 fledglings
Approx. 15 fledglings

Fewer than 30 fledglings
{extensive renesting)

Poor

Unknown

None

At least 8 fledglings
{extensive renesting)

At least 3 fledglings
(extensive renesting)
At least 80 fledglings

At least 25 fledglings

Fair

At least 6 fledglings
(extensive renesting)

None

At least 20 fledglings
(extensive renesting)

At least 7 fledglings

Poor, at least 8 fledglings

Unknown



Table 1 (continued)

1/

Santa Clara River and Mugu Lagoon represent renesting efforts by pairs from
the Ormond Beach ceolony. Only the Ormond Beach figure is used in the state-
wide total.

Following failure of the San Gabriel River colony, renesting of these birds
presumably occurred at several nearby locations, especially Terminsl Island.
The San Gabriel River figure is not included in the statewide total.

These colonies formed late and probably included birds counted at other sites.
They will not be included in the total estimate.

This flock disbanded early enough to have joined other nearby colonies and
will not be included in the total estimate.



last year or two, most ©of the reported increase is the result of the unprec-
edented coverage by censusers in 1977 of known colony sites and previously
unsearched areas. Moat colonies were censused in 1977 far more regularly
and frequently than in the past. Also, more field time was expended this
year by censusers in areas of suspected colonies. As a result, many nesting
colonies were described or accurately censused for the first time. If it
were assumed that the 1976 and 1977 populations were in fact identical,
approximately 80 percent of the reported disparity could be explained by

the discovery in 1977 of colonies that conceivably were missed or that were
only partially censused in the 1976 search. Hven for colonies known to

have been occupied both years, the more freguent 1977 censuses were more
likely to have documented all breeding pairs present; part of the remaining
20 percent disparity could be explained by these more freguent censuses.

The discovery in 1977 of two colony sites known to have bheen active for many
years, and the discovery of at least four others that possibly have been
missed in previocus censuses, indicate that past annusl breeding population
estimates in California were too low.

Continuing problems of human disturbance of tern colonies, particularly by
off road vehicles (ORV) activity, limited nesting success at many colonies.
Sign posting and placement of ribbon or rope boundary markers have been
ineffective in controlliing ORV drivers. Increasing efforts are needed to
prevent such disturbance by erecting substantial fences and by increasing
law enforcement activity.

The least tern chick banding program contributed useful information to the
survey. Late in the breeding season, sightings of fledglings color banded
as chicks were valuable in tracing movements of flocks from colony sites to
post-breeding season feeding and roosting areas.

The increased coverage in 1977 of leest tern abundence, activity and resource
problems at breeding colony sites, the discovery of previously undescribed
colonies, and the identification of important roosting areas and feeding
areas contribute to the store of knowledge necessary for development of
conservation programs that will restore this population to a nonendangered
status.
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APPENDIX A

LEAST TERN BREEDING SEASON IN THE
SAN FRANCISCO BAY AREA, 1977

by
Timothy D. Manolis

Alameds Naval Air Station (Figure A-1)

This breeding area was first brought to the attention of the Department in
1976, when adults and large young were observed at the airfield late in the
season. Nesting was not in progress at that time. Because the suspected
nesting site in 1976 appeared hazardously close to runway and taxiway traffic
from aircraft and maintenance vehicles, an attempt was made in early spring
1977 to create an alternate colony site on & nearby, safer, ice-plant covered,
sandy fill. A large area was cleared of ice-plant by the Navy.

No least terns were found on visits to this cleared site and the supposed 1976
site on May 19 and June 1. Shortly thereafter, the Department was made aware,
through airfield personnel, of the presence of a least tern colony in the
center of the airfield. This colony was first checked on June 15. It
occupied a triangular asphalt apron, covered with & fine coat of gravel and
sand and was situated between a runway and two taxiways. On June 15, an
estimated 45 pairs were nesting. Most appeared to be on eggs, but some

pests had 1-3 chicks, and a few chicks were running around and being fed by
adults. During subsequent visits, the nesting cycle appeared to progress
smoothly. On July 19, 10-20 large chicks {probably more were present but
missed) were observed at the site. Nesting at the site seemed to be quite
successful.

Airfield personnel (E. Craw, pers., comm.) have been aware of this colony for
about 10 years and report that it has been about the same size throughout its
known existence.

Terns observed flying and fishing at Ballena Bay, and in shallow water areas
around the air station, undoubtedly were birds from this site. Birds were
observed arriving at the site with fish from both north and south of the s&ir
station (the air station is bounded by water on the north, west and south).

There is very little vegetation or other shelter at the site, and on & number
of visits, chicks were observed wandering around on the runvay and taxiways.
If this is the same colony site used in 1976, the chicks observed that year at
the southeast corner of the airfield had toc have crossed a major taxiwvay at
some time in their wanderings. In an attempt to keep chicks from wandering
and to provide them with shelter, 15 concrete blocks /U-shaped, 20 cm {8 in.)
x 20 cm x 20 cgf were placed to form shady tunnels near the colony on June 23.
Chicks were observed using the blocks for shelter on June 28, Additional
blocks should be placed at this site before the 1978 nesting season.

This site, on first inspection, seems hazardous. An girfield accident, or
inadvertant vehicle traffic, could do considerable damage to this colony.
However, the chance of an airfield accident at the site is probably very

small, though unavoidable. Fortunately, air station personnel were cooperative
and took precautions to aveid disturbing the site during the nesting season.
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On June 1, a helicopter was observed hovering and precticing landings and
take-offs over an area near this site. Such helicopter activity at other
least tern sites (e.g., Bair Island and Plays del Rey) has been a problem
in the past. The air station should be apprised of the situation sc that

helicopter activity near the nest site will be controlled during the breeding
season.,

it seems unlikely that least terns will use the unused area cleared by the
Navy in the spring as long as the current nesting site is stable. The cleared
area is also vulnerable to predation by feral cats. It would probably be
unwise to attempt to deter terns from the nesting site. The colony is not

in jeopardy from, nor is it & hazard to normal airfield operations. This

site also appears to be free of major predators because of its location in

the center of the airfield; this may be an important influence on the size
and stability of the colony.

Qakland Airport

This site is sandy bay fill at the north end of the main runway. It was
used for nesting by least terns in 1973, 1975 and 1976. In 1977, 8 birds
were observed at this site on May 19. Courtship activity and defense of

the area by the birds indicated intentions to nest. Three visits to this
site in June and July indicated the presence of about 7 pairs, probably
nesting. On July 19 a nest with 2 eggs was found. On that date, terns were
observed flying into the area with fish, and the intensity of territorial
defense at the time strongly suggested the presence of chicks. Chicks and
nests are very difficult to find among the rolling, sparcely vegetated sand
dunes of this site. On August 3, no least terns were observed. Five single,
cold eggs were found scattered in the area of greatest use by terns. The
reason for the failure of these eggs to hatch, and their significance, as
far as the reproductive success of the colony is concerned, remains unknown.

The site appears to be suitable and stable, however, this colony remains
small, It is possible predation is hindering the growth of this colony.
Reproduction may be successful only if nests are few and scattered. Gulls
are common in this area, and mammalian predators no doubt inhabit nearby
vegetated areas, This colony should continue to be monitored in future
seasons to determine effects of predation at this site.

Beir Island

This site was used for nesting by least terns in 1971 and every year since

1974. Fourteen pairs nested in 1976. The substrate at Bair Island, =&

silty loam, was ohserved to stick to eggs when wetted, and hampered the

hatching of some eggs in 1976. In an attempt to remedy this, Department of

Fish and Game and San Francisco Bay National Wildlife Refuge personnel deposited
40 piles of sand in mid-April 1977 to provide alternative nesting substrates

at this site. Each mound was approximately 1 m (3 ft.) in diameter and 0.3 m
(10-12 in.) high. This technique was previously used with some success at

Camp Pendleton, San Diego County (Swickard, 197h)}.

No least terns were observed at Beir Island or its vicinity during visits to
the site on May 13 and June 10. On June 30, 1 pair and a clutch of 3 eggs
were observed in a scrape atop one of the sand piles (C. Osugi). On a return
visit on July 15, no terns were observed. The nest scrape was empty except
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for a few eggshell fragments., It is unlikely this nesting was successfully
completed between June 30 and July 15. Predation seems the most likely

cause of failure.

Bair Island has had an intermittent history of use, and it seems likely to
be used again in the future as it remains a suitable site. The use by one
pair of a sand pile for nesting indicates the feasibility of these piles
being used in the future. Greater scrutiny of this site in the future
{{.e., more frequent visits) may reveal the nature of any predation, which
has been a problem &t this site in the past.
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APPENDIX B

LEAST TERN BREEDING SEASON FROM
SAN LUIS OBISPO COUNTY TO ORANGE COUNTY, 1977

by
Jonathan L. Atwood

Santa Maria River (Figure B-1)

For several years least tern nesting has been suspected along the coastline
of northern Santa Barbara County and/or southern San Luis Obispo County.
Approximately 16 km (10 mi.) of somewhat suitable nesting habitat occur
between the mouth of the Santa Maris River and the Nipomo Dunes region,
making location of the suspected colony difficult.

On June 10, 1977, a moderate sized colony of least terns was discovered
nesting approximately 0.6 km (0.4 mi.) south of the Santa Maria River mouth
in extreme northern Santa Barbara County. Nests were scattered over an
extensive area (approximately 80 ha, or 20 ac.) of relatively flat sand dunes
45-96 m {50-100 yds.) east of the beach's high tide line, Hummocks of
stabilized sand, ranging from 0.6 to 1.8 m {2 to 6 ft.) high, are scattered
throughout the area; vegetation promoting formation of these hummocks
includes Abronia latifolia, Franseria chamissonis, Cakile edentula, and very
limited amounts of Mesembryanthenum sp. Ecologicelly, this is probably one
of the most "natural” least tern nesting areas remaining in California. ORV
use of the area is considerable, though due to the relatively flat terrain,
it is not as intense as in other nearby sand dune areas. Ownership of the
area was undetermined.

The nesting site was visited on 6 dates between June 10 and September 12.
The size of the area, coupled with limited visibility due to the rolling
terrain and sand hummocks, made censusing of the colony very difficult.
Estimates of colony size were made from counts of adults mobbing me as I
cautiously walked through the area late in the nesting season, when such
activity did not jJeopardize the colony. Only a small fraction of the nests
and chicks which must have been present during the season were actually
located.

Data indicate that approximately 25 pairs nested at the Santa Maria River

site in 1977. The nesting season was quite prolonged; the first fledgling

was seen July 12, and smell chicks were still present on August 8. Rather
than reflecting a large amount of renesting asctivity, I feel that this prolonged
nesting period more likely was the result of a low degree of colony synchroni-
zation relative to the onset of breeding. Hatching and fledging success

was good; while some disturbance undoubtedly resulted from ORV activity in

the area, the nesting density of the colony was so low that by chance

probably only minimal nest desertion or direct mortality occcurred. Assuming
that fledglings seen at nearby localities were from this c¢olony, I would
estimate that approximately 20 fledglings were produced at this site in 1977.

Most of the foraging activity tock place in the ocean immediately adjacent to

the nesting area, rather than in the channels of the nearby Santa Maris River.
It appeared that some increase in use of the river mouth area occurred late in
the season when the small fish necessary for feeding chicks were being

sought. However, even during August, the bulk of least tern foraging in the

area {including both adults and fledglings) apparently took place in the ocean.
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Dispersal away from the nesting area occurred fairly rapidly, assuming that
least terns seen at 0so Flaco Lake and the Santa Ynez River were from the
Santa Maria River (Figure B-2). Although there was no evidence of nesting
near either of these two areas in 1977, it remains possible that other small
to moderate sized colonies remain undiscovered along this stretch of coastline.
On July 12 a peir with 1 fledgling was seen at the mouth of the Santa Ynez
River; on July 22 none were at the Santa Ynez River, but 10 {including 4
fledglings) were at Oso Flaco Lake. On August 8, 10 {including 6 fledglings)
were present at the Santa Ynez River, and 15 (including at least 6 fledglings)
were at Oso Flaco Lake. No least terns were seen in the Dune Lakes area

this year after a brief sighting of approximately 30 in mid~May (Churchward).

The absence of suitable resting sites in the Dune Lakes ares may account for
the failure of least terns to regularly use this location for foraging. The
sandspit at White Lake which was used as a post-nesting flocking area in 1975
is now heavily overgrown with willows, and at all of the lakes which I
observed there was dense riparian vegetation or tules extended fully to the
water's edge. At 0Oso Flaco Lake, least terns made heavy use of several
abandoned duck blind frames located in the center of the lake for resting

and for feeding of fledglings. Artificial construction of resting plstforms
or floats might be a simple, yet profitable, management technique in this
region.

In light of several proposed projects which would have major environmental
impacts along this stretch of coastline (LNG Terminal in the Pt. Conception
area and large scale space programs based at Vandenburg Air Force Base),

it is recommended that major efforts be made to better define the status of
least terns in northern Santa Barbara County and scuthern San Luis Obispo
County.

Santa Clara River

Nesting at this locality has been previously documented only in 1975, when
only one pair was found nesting. This year the area was visited on 10 dates
between May 2 snd September 13, at intervals ranging from 6 to 22 days.

Least terns were not regularly seen until late July; on July 23, L nests

wvere located south of the Santa Clara River mouth, and by July 29, 5 were
present {including 1 isolated rest located several hundred meters north of the
river mouth channel). By August 25, hatching was underway, and an additional
clutch was present south of the river mouth. Hatching and fledging success
appeared good, and approximately 10 fledglings were produced.

The late date of nesting and relatively low average clutch size (2.1 eggs)
indicate that these pairs were probably renesting after an initial nest
failure at another locality, Since the Ormond Beach coleony was declining
in numbers mt the same time that lemst terns began appesring at the Santa
Clara River, it is almost certain that the same birds were involved at each
location. The two areas are approxmmately 18 km (1) mi.) apart.

The foraging activity of this colony occurred in three main locations: 1) the
adjacent river mouth, especially along the shallow edges and channels, 2) the
ccean adjacent to the nesting site, and 3) the Ventura Marina.



Ormond Beach

For the third known year since 197L4, least terns returned to the nesting area
previously used at Ormond Beach. The site was visited on 13 dates between
May 2 and August 8 at intervals ranging from 3 to 1L days.

Least terns were present in the area by May 16, and on May 26 small numbers

of nests were present. Nesting activity, which cccurred over a much longer
stretch of beach than has been noted in previous years, seemed to be loss
synchronized than at most other colonies. Many of the early nests were located
in a small ares immediately north of the Southern California Edison Company
pover plant; later nesting activity, which included the bulk of the colony,
took place farther north on the portion of beach used in 1974 and 1976.

This srea was semi-protected by the use of sand fencing and posting erected

on June 1ll; these measures were largely ineffective in preventing ORV
disturbance of the nesting site. By June 24 the colony had increased to its
maximum size of approximately 30 pairs; since at least 8 early nests were
destroyed by ORV activity, both renesting and initial nesting attempts are
thought to have been taking place at this time. The colony showed a gradusl
decline in numbers throughout the remainder of the season, probably more &8

a result of continued ORV disturbance than due to dispersal following successful
nesting. On July 8 approximately 18 pairs were present, on July 15 this

number had dropped to 9 pairs, and by July 29 only 2 pairs remained in the
area. At best, the colony had only moderate hatching and fledging success;

a maximum of 10 fledglings was produced.

Since the decline of the Ormond Beach colony in late July coincided with the
arrival of nesting least terns at Mugu Lagoon and the Santa Clara River mouth,
both of these sites presumably served as renesting localities for this colony.
This pattern closely resembles that seen in 1975, when late nesting took
place at both Mugu Lagoon and the Santa Clara River but was not reported from
Ormond Beach. I suspect, however, that early nesting did occur at Ormond
Beach in 1975 but was overlooked; if the colony had been located in the area
of the Edison power plant, where a portion nested this year, its presence
could have easily remained undetected.

The foraging activity of the Ormond Beach colony took place in 3 main areas:
1) Mugu Lagoon, located approximately 5 km (3 mi.) southeast of the nesting
area, 2) the ocean immediately adjacent to the nesting site, and 3) the small
marsh area and drainage channels immedietely adjacent to the nesting area.

Ag at other colonies this year, foraging in the ocean seemed to predominate
until relastively late in the season. The use of Mugu Lagoon by Ormond Beach
birds ceme as somewhat of a surprise; during late July adults regularly were
seen carrying fish away from this foraging area in the direction of Ormend
Beach, flying over the Mugu Lagoon least tern nesting aresa.

Mugu Lagoon

For the third consecutive year, least terns nested along the northwest stretch
of the Pt. Mugu Pacific Missile Range. Previous reports have not underscored
the proximity of this area to the Ormond Beach nest site, which is located
Jegss than 3 km (2 mi.) northwest of the Mugu Lagoon ares along an ecologically
continuous stretch of beach. Nesting at Mugu Lagoon has always occurred
relatively late in the season (early July 1975 and late June 1976); this fact,
together with similar but more complete data from 1977, strongly suggest that
least tern nesting in the Mugu Lagoon area represents the renesting efforts of
birds from the heavily disturbed Qrmond Beach colony.
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Least tern nesting at Mugu Lagoon was first noted this year on June 24, when

a single neat was found and 2 additional pairs were Involved in courtship
behavior at the site. By July 18 approximately 9 pairs were in the area, and
4 nests were located; this increase in numbers coincided closely with a decrease
in the population at Ormond Beach. On July 28 a fledgling banded at Ormond
Beach was observed with its parents at the Mugu Lagoon site ~- a further
indication of the interchange of birds which cceurs between those two slightly
separated areas., By August & only & single pair with 2 chicks remained at

the Mugu Lagoon site. Average clutch size (2.0 eggs) for this colony was
rather low. This is consistent with the hypothesis that these nests were
replacement clutches of pairs which had deserted the Ormond Beach site.
Hatching and fledging success at Mugu Lagoon appeared good, and approximately
5 fledglings were produced.

A surprisingly late observation of 6 least terns (2 adults, 4 immatures) was
made at this locality on September 20 (Massey).

Venice Beach (Figure B-3)

For the last 4 years least terns have nested on an alkali flat located at
. Playa del Rey; of those attempts, 3 have been at least moderately successful.
During those years the colony has averaged about 20 pairs.

In 1977, least terns returned to the Playa del Rey site between April 20 and
May 6, on which date 14 were observed foraging in the adjacent Ballona Creek
channel and several were involved in early courtship behavior at the site.
On May 8, however, sn unseasonal storm left over 5 em (2 in.} of rain in the
area, flooding nearly the entire nesting site. On May 16 the site still

had considerable standing water, and the exposed substrate was far too wet
for any nesting activities, No least terns were seen at this locality
throughout the remainder of the season.

On May 23 it was discovered that 3 pairs, presumably from the abandoned Flaya
del Rey nest site, had relocated themselves at Venice Beach, located 1.2 km
(3/4 mi.) east of the Playa del Rey site. The 3 nests present were widely
scattered over an area of approximastely 3 ha (8 ac.); this area was posted
and roped off on May 25, and on May 27, 1 m (3 ft.) high metal sand fencing
was erected around the site through the assistance of local property owners
and the Los Angeles County Department of Beaches, Since loose deogs are a problem
along this stretch of beach, it is certain that the use of this sand fencing
was instrumental in the success of this colony, The specific location of the
nesting enclosure was in the central portion of the beach, immediately north
of the Ballona Creek channel. The substrate was loose, light colored beach
sand with no vegetation cover present. This stretch of beach is owned by

the California Department of Parks and Recreatlon but is administered by
local city and county authorities.

The nest site was visited on 17 dates between May 23 and August 30, at intervals
ranging from 1 to 16 days. Data indicate that approximately 35 pairs nested

at Venice Beach during 1977. The season was quite prolonged, with nests being
present from May 23 to August 1. Hetching and fledging success appeared good;
no problems with nest desertion, predation, or unusual chick mortality were
noted. As has been previously found at Huntington Beach State Park, chicks at
Venice Beach made heavy use of clay roofing tiles which were placed within the
nesting area as artificial shelters. Although the intermixing of fledglings
during post-breeding dispersal makes definite counts of fledglings produced at
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a given colony somewhat tenuous (see discussion of post-breeding dispersal
from Terminal Island), most of the 35-40 fledglings present at Venice Beach
in early August were probably from this colony. Small numbers of least
terns seemed to linger in the area of Venice Beach longer than at other
nesting sites; 25 were present on September 6, but only 2 could be found on
September 16.

Since 35 pairs are considerably more than the 20 pairs historicelly present
at the Playa del Rey site, there may have been some renesting activity at
Venice Beach following initial nesting failures at colonies such as San
Gabriel River. An alternative explanation can not be ruled out, however.
Although nesting of least terns on Venice Beach has never been previously
documented, past observations of adults feeding fledglings at this location
suggest that a small number of widely scattered pairs may have attempted

to nest in this viecinity in the past, While in my opinion somewhat unlikely,
it is conceivable that the incresse from 20 to 35 pairs reflects the

presence of these previously unnoticed birds.

Foraging activity was noted in the ocean immediately adjlacent to the nest
site and in the nearby Ballcna Creek floocd control channel. No preference
between these two areas, which are probably nearly identical biologically,
was observed,

Beethoven Street Fill (Figure B-3)

Following an observation {Johnson) of defensive least terns at this location
slong the Ballona Creek channel, & single pair with a clutch of 3 eggs was
found on June 2. These eggs had recently hatched on June 10, indicating

that nesting at this site had begun around May 20. Only 3 nests were
established at the Beethoven Street site in 1977, with & maximum of 2 breeding
pairs present at any one time. Chicks successfully hatched in two of the
nests but no young fledged; the third nest was abandoned. It is likely that
human disturbance was responsible for the nesting failure of this colony.

The nesting area is a small (approximately 0.1 ha, or 0.2 ac.), triangular
portion of property owned by the Los Angeles County Flood Control District.
It is bounded on two sides by flood control channels (inciuding the Ballona
Creek channel) and on the third side by & chain link fence. The potential
for controlling human access to the site is good. The substrate is light
colored, sandy dredge material with sparse vegetation cover.

This is the first year that nesting has been documented at this site, However,
least terns almost certainly nested in this area in 1976 following abandonment
of the Plays del Rey site (located 2.4 km, or 1.5 mi., southwest of the
Beethoven Street fill)}; at least 6 pairs were observed at the site during

July 197G, but nesting was never confirmed. It is unknown whether this

area is used only when the Playa del Rey site is not used for nesting (as in
1976 and 1977), or if a small number of pairs regularly use this location.

Terminal Island

Least terns returned in 1977 to the Reeves Field nesting site, which has

been used U of the last 5 years. No terns were seen at the nesting area used
in 1975; this location remains unsuitable due to heavy vegetation growth and
use of the area for storage of petroleum coke by the Los Angeles Harbor
Department.
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Reeves Field was visited on 26 dates between April 11 and August 16 at
intervals ranging from 1 to 1b days. The first least terns were observed on
May 6. Nesting was underway by May 18, and continued throughout June and
July; the last eggs were noted on July 27. The maximum nest count was T5
present on June T; at least 95 nests probably were present during the course
of the season. This figure likely represents the nesting efforts of
approximately 85 pairs. Hatching and fledging success appeared good; no
evidence of nest desertion, predation, or unusual chick mortality was noted.
Three dead adults found intact on the nesting area (June 23, July 13, August 3)
showed no signs of external injuries and are available for chemical analysis.
The absence of any marked surge of renesting activity indicates that the
initial sttempt of most pairs was generally successful. While some of the
later nests undoubtedly represent second attempts, I suspect that many of
these pairs had moved to the Terminal Island site after earlier failure

at the nearby San Gabriel River colony. Data on interchange of pairs between
nearby colonies during & given nesting season remsin a major gap in our
understanding of least terns; the banding program, as currently being
pursued, will not provide this information. Due to rapid dispersal from the
nesting area, accurate counts of fledglings produced are difficult; I would
estimate that approximetely 80 young were fledged from the Terminal Island
colony in 1977.

The foraging activity of this colony was scattered throughout Los Angeles
Harbor, with most occurring in harbors of the U. S. Naval Shipyard located
immediately adlacent to the nesting site. However, no significant concentra-
tions of foraging least terns were noted prior to post-breeding dispersal.

As in previous years, Harbor Lake was an important foraging ares for this
colony during July and August. No least terns were seen at Harbor Lake in
June; however, by early July small numbers of adults had begun to make
foraging trips to this area from Reeves Field. By July 13 approximately 55
terns were foraging at Harbor Lake; only 10 of these were fledglings.
Numerous observations were made of adults carrying fish aswaey from Harbor
Lake in the direction of Terminal Island, & direct flight distance of 7.2 km
(4.5 mi.)., Such interchange between Harbor Lake and Reeves Field diminished
as more and more fledglings Joined their parents at Harbor Lake, presumably
following them there from the nesting site. Least terns apparently do not
roost at Harbor Lake during the night, but merely use this area for foraging;
this point has been unclear in previous reports. By August 3 approximately
50 least terns, almost half of them fledglings, were at Harbor Lake. This
number gradually decreased in late August, and by September 6 none were
observed at this locality.

The large sample of chicks which were color marked at Terminal Island
provided considerable data on post-breeding dispersal of this colony. The
majority of the colony moves to Harbor Lake, at least temporarily, foliowing
the fledging of young (up to 15 banded fledglings seen at once). However,
at least 3 Terminal Island fledglings were also seen at Bolsa Chica {located
19 km, or 12 mi. southwest of Reeves Field) and Venice Beach (approximately
29 km, or 18 mi. NNW of Reeves Field)}. The post-breeding dispersal of a
colony can hardly be considered a cohesive movement; rather, small numbers
of birds appear to move in various directions away from the nesting site.
The interchange of fledglings between such distant colonies as Venice Beach
and Terminal Island is interesting since it casts some doubt on the accuracy
of figures such as "fledglings produced at a given colony." The possible
role of a multi-colony roosting flock in promoting such interchange is
considered in the discussion of Belmont Shores beach. A single Terminal
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Island fledgling also was seen with its parents at the San Gabriel River
site; perhaps this pair experienced an early nest fallure at San Gabriel
River and then renested successfully at Terminal Island.

San Gabriel River

For the seventh consecutive year, least terns returned to the fill area
located east of Pacific Coast Highwey between the north bank of the San
Gabriel River and what is now "The Market Place" shopping center., Commercial
development of this area has continued to expand; the northern portion of
the nesting area used in 1976 is now an asphalt parking lot. The property
owners cooperated fully in providing for ground preparation of the remaining
nesting area; grading was completed on April 29 under DFG supervision. The
entire nesting ares was posted and roped off to discourage human entry;

these efforts were, for the most part, successful.

Data were gathered on 38 visits to the nest site between April 9 and August 10.
Least terns were first observed on April 23; numbers gradually increased and
by May 6 a minimum of 15 pairs was at the site. The courtship and site
selection cycle was interrupted, however, on May 8 when an unseasonal storm
left 3 em (1.2 in.) of rain in the Long Beach area, thereby flooding major
portions of the nesting area. Included in these was the southern portion of
the site which had been the focal point of least tern courtship and site
selection activities; following the storm, these activities shifted to the
drier northern and eastern portions of the area which had been previously
ignored by the birds. By May 18 nesting was well underway, and 30-35 pairs
were present on the site; the colony appeared strong with no obvious problems.
dowever, on May 30 only 16 nests were present, and the overall activity of
the colony was noticeably reduced. On June T, 13 nests were present, at
least 4 of which had not been seen on May 30; since no chicks could be found,
the loss of about 7 nests during this 8 day period is indicated. By June 22
renesting had begun, with 15 nests present; on June 29, 20 nests were located
(8 of which were in the previously flooded southern portion of the aresa),

and & four day old chick was seen. The colony appeared to have stabilized
and once again seemed strong; however, on July 11 only 5 nests were present
and no chicks were seen. Of these 5 nests, only one was finally successful
in producing fledglings (seen on August 9). Only 3 young were produced

from this colony, which fledged 42 in 1975 and "many more" than 65 in 197T6.

Human trespass into the nesting area was minimal until late July, at which
point the nesting site was already mostly deserted. Traffic along Pacific
Coast Highway cmused no apparent disturbance, nor did the fairly limited
activity in the adjacent shopping center parking lot. Nesting failure was
probably due to predation or some sort of animal associated disturbance.

Many cat tracks were found in the area, but rat, (Rattus sp.), dog, and ground
squirrel (Otospermophilus beecheyi) tracks were also found making it difficult
to conclusively point to a single source of the problem. Little direct
evidence of predation was found; occasionally broken egg shells were located,
but for the most part eggs and chicks merely disappeared. It is recommended
that predator control measures, directed toward feral cats and rats, be initiated
annually at this site prior to the arrival of the terns.

Foraging activity mainly occurred throughout the Long Beach Marina directly
west of the nesting site, and to a lesser extent in the channel of the San
Gabriel River adjacent to the area. Early in the season foraging least terns,
presumably from this colony, were regularly seen as far away as the Long
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Beach Marine Stadium; however, as nesting progressed, this locality was
utilized only occasionally.

Bolsa Chica (Figure Bek)

On June 27 a small colony of least terns was discovered nesting on a large
landfill area owned by Signal Landmark Company. A total of 3 nests was
present, with an additional 5 pairs involved in courtship behavior at the
site. The nesting area was posted and roped off and experienced virtually
no human disturbance throughout the remainder of the season. By July 11,
however, the nesting activity had greatly declined, with only 1 nest and

a total of 5 adults present; no chicks were seen. Many cat and dog tracks
were found in the area, presumably representing the source of disturbance
for this colony. On July 20 a single nest was present (different from that
seen July 11); no other terns were in the immediate vicinity of the nest site.
By August 8 the colony had abandoned the area.

The history of least tern nesting activity in this area is not well known.
While this is the first time in recent years that nesting has been documented
in the Bolsa Chica area, it is possible that small numbers have attempted

to nest in the area previously and have merely gone unnoticed. The Bolsa
Chica colony more likely represents a renesting attempt by a small portion

of the San Cabriel River colony, located 11 lm {7 mi.) NW of the Bolsa

Chica nest site.

Huntington Beach State Park

Vegetation removal within the fenced least tern sanctuary was completed well
in advance of the nesting season, with approximately 20 percent vegetation
cover being left on the site. The area was visited on 21 dates between
April 21 and August 22 at intervals ranging from 2 to 11 days. Additionally,
Russ and Marion Wilson checked the site frequently throughout the nesting
season; their data have been incorporated into this report.

Least terns arrived at Huntington Beach this year between May 3 and May 13;
numbers rapidly increased and by May 20 approximately 15 pairs were in the
area. Since much of the early tern activity occurred in the beach area west
of the fenced sanctuary, an additional area {approximately 0.3 ha, or 0.7 Bc.)
was posted and roped off on May 20 to discourage human disturbance. This
posted area was used by the terns throughout the season for courtship,
flocking, roosting, feeding of young, and a limited amount of nesting (3 pairs);
all investigators familiar with this colony felt that the additional ares was
beneficial to the terns and should be annually protected during the breeding
season. Nesting was underway by May 25, and by June 9, 28 nests or scrapes
were present. Nesting continued over an extended periocd of time; on July 11,
23 nests and at least 15 chicks and 15 fledglings were counted. There was

no apparent surge of renesting activity. On July 28, when the colony had
noticeably dropped on overall numbers due to post-breeding dispersal, there
were 6 nests, 25 chicks, and 40 fledglings present. Nesting was completed in
early August, and by August 19 the aree was totally vacated.

The protracted nesting season, possibility of renesting attempts, and rapid
post-breeding dispersal from the nesting site make analysis of these data A
difficult. Approximately 50-55 nests are known to have been present; considering
the apparently good hatching and fledging success (no evidence of nest
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desertion, predation, or unusual chick mortality), this figure probably
represents the nesting efforts of at least 45 pairs. Accurately enumerating
fledged young was similarly difficult, but I would estimate that approximately
60 were produced.

Most of the observed foraging activity of this colony occurred in close
proximity to the nesting site. Early in the season (i.e., prior to the hatching
of chicks), most foraging occurred in the ocean; it appeared that a shift

to the brackish, relatively shallow channels of the Santa Ana River was

made when the smaller fish required for chicks were being sought. More data

on the food requirements of least terns are necessary, especially relative to
the sizes of fish taken. It is possible that the food utilized by adults

may differ sufficiently from that of young chicks as to require, at least at
some colonies, parental foraging activity in very different habitats.

Data on the post-breeding movements of terns from this colony are sparse, but
it appears that at least the Bolsa Chica ares, located 12 km (7.5 mi.) north-
west of the Huntington Beach State Park nest site, may be an important post-
breeding area. Up to 25 least terns, including at least 1k (and probably
more) fledglings were present at this locality between July 28 and late
August; at least 3 of the fledglings had been color banded at the Huntington
Beach colony. Considering the relatively small color banded sample from this
colony (24 chicks), it is likely that many of the unbanded fledglings seen

at Bolsa Chica were alsc from the Huntington Beach State Park colony.

Upper Newport Bay (Figure B-5)

Following a report of least terns in this area (Loughran), a small colony of
approximately 10 pairs of least terns was confirmed to be nesting on July 2,
when 4 nests were located. One of these contained a very recently hatched
chick. This observation, together with that of a fledgling seen July 20,
suggests that nesting probably began at this site in early June. Data
obtained on 9 visits to the colony between July 2 and August 19 indicate that
approximately 12 pairs nested at this location in 1977. Hatching and
fledging success appeared good, and approximately 15 fledglings were produced
from the colony.

The nesting site is located in the abandoned saltworks at the northern end of
DFG's Upper Newport Bay Ecological Reserve., Plans for enhancement of a
portion of the saltworks area as a least tern nesting site are currently under
consideration.

Although least terns are known t¢ have bred historically in the Newport Bay
area, this is the first time in recent years that nesting has been documented.
While the origin of these birds is purely speculative, I feel that it is
possible that limited nesting has oecurred in the saltworks area previously
but has gone unnoticed. (For example, the foraging patterns of this coclony
take the birds away from those areas of the Ecologicel Reserve most frequented
by local birders).

Given the colony's proximity to & sizsble, natural saltwater estuary, the
foraging behavior of these birds was somewhst surprising. Only limited

foraging activity occurred in the bay itself; least terns were only occasionally
seen south of the broken main dike prior to post-breeding dispersal from the
nesting area. Slightly gresater foraging activity was noted immediately

adjacent to the nesting site in the shallow channels passing through the
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seltworks area. But by far the majority of this colony's foraging was done
away from the Ecological Reserve at the following freshwaster locations in

the Newport/Irvine area: 1) a small, man-made lake located in the middle

of the Koll Center office complex, 2) the ponds of the San Jcaquin Marsh,
administered by U. C. Irvine, and 3) a small pond located at the intersection
of MacArthur Boulevard and Jamboree Road (Figure 5). Adult least terns were
frequently observed carrying fish from each of these locations in the direction
of the Upper Newport Bay nesting site. Fledglings were also seen at each of
these locations late in August; it is suspected that these areas, with dense
concentrations of mosquito fish (Gambusia affinis), provide prime foraging
sites which may be especlally important to fledglings learning how to catch
fish. TFor instance, during a 3 minute observation periocd at the Koll Center
Lake, one recently fledged bird was observed to make 3 unsuccessful dives at
fish; during the same time period, one of this fledgling's parents was
successful on each of U dives. The continuence of good food supplies at the
Koll Center Lake and the San Josquin Marsh may be essential to the future
existence of an Upper Newport Bay least tern colony.

Belmont Shores Beach Night Roost (Figure B-6)

It was discovered in 1976 that following nesting, large numbers of least
terns (maximum count of 171) roosted at night on the Belmont Shores Besach

in Long Beach. Banding data on the source of these birds, although difficult
to obtain, indicated that much of this flock was from the San Gabriel River
colony.

In 1977, it was discovered that not only is this area used for roosting
following the nesting season, but also preceding and even during nesting.
Small numbers of least terns were first observed along this stretch of beach
early on the morning of May 3 (Flanagan). Thereafter, date on the number of
roosting terns were obtained on 19 visits to this area between May 5 and
August 29 by Dorothy Rypka, Barbara Massey, and me.

Shortly before sunset, least terns began to appear throughout the Long Beach
Harbor area, srriving individually, as peirs, and in small groups. These
birds engaged in some foraging activity in the harbor areas, gradually
coalescing into larger and larger groupings. The area chosen for roosting
was remarkably consistent considering that identical beach extends for miles
in either direction. After making several low passes over this area, the
flock would gquickly settle on the sand, perform some preening behavior, and
then settle low into the sand for protection from the wind. The entire
flock would disperse the following morning prior tc sunrise, leaving usually
as pairs or small groups; directions of flight under these light conditions
were impossible to determine.

The pattern of changing abundance of roosting terns at this site probably
reflected migratory movements and stages of the breeding cycle of local
colonies:

1) Several local colonies must be represented in this roosting flock.
The maximum count of 280 birds, present on May 9, far exceeds the
number present at any local ecolony, or even the combination of the
two closest colonies (Terminal Island and San Gabriel River).
Northward bound migrants may be represented in this flock at this
time.



2) There was a gradual decline in numbers from mid-May through early
July. On July 2, only 6 terns were counted. This undoubtedly
reflects increasing numbers of birds remaining at local nesting areas
g8 well as the dispersal of birds to more distant, northern colonies.
Even during mid-June, however, at the peak of local nesting activity,
considerable numbers {approximately 130) continued to roost at this
location. Xither there is a sizable percentage of the population
which nests relatively late in the season {unlikely), or both
members of a pair do not always remain together on the nesting
grounds at night.

3) A sharp increase in numbers in late July (to a peak of 170) coincided
with the arrival of many fledglings, which comprised approximately
25 percent of the flock throughout the remainder of the season.
Although color bands could not be seen under the poor light conditions,
it is almost certain that the bulk of these fledglings came from the
Terminal Island colony.

L4} Numbers graduslly declined throughout late July and August, probably
due to southward migration or widespread dispersal to other post-
breeding flocking localities.

Other large night roosts such as this may cccur in other portions of the least
tern breeding range. Cralg (personal communication) counted at least 500
least terns in s night roost at San Diego International Airport on May 21,
1971. Identification and protection of such night roosts throughout the

state may prove to be very important in efforts to maintain tern breeding
colonies,

Clutch Sizes

Below are listed average clutch sizes of selected least tern breeding
colonies in Santa Barbara, Ventura and Los Angeles counties during 1977.
Small clutches in the Santa Clara River and Mugu Lagoon colonies probably
reflect renesting efforts late in the breeding season following partial
colony abandonment at Ormond Beach (Lack 1954, Klomp 1970).

Colony No.
Size Clutches Aug., Clutch
Colony (pairs) Checked Date Size
Santa Clara River 6 6 July 23~Aug 25 2.1
Ormond Beach 30 5 June 1k 2.4
Mugu Lagoon 5 5 June 2h-Aug 8 2.0
Venice Beach 35 6 June 2 2.5
Terminal Island 85 14 May 29 2.6



ACKNOWLEDGMENTS

I wish to express my appreciation to the following agencies and individuals
who contributed to various aspects of this investlgation:

San Luis Obispo County: Peter Churchward, Jim Lidberg

Santa Barbara County: FRobert Fordice

Ventura County: Judy Atwood, Paul Carmichael, Elmer Colley, Ron Dow (Pt.
Mugu Pacific Missile Range), Robert Fordice, Robert Foulk, Steve Kimple,
Tom LaRoque, Barbara Massey, Michael Mulligan, Dorothy Rypka.

Los Angeles County: Judy Atwood, Bill Beebe, Charles Collins, Sandy Elster,
Patricia Flanagen, Douglas Hay, Jerry Johnson, Earl Lauppe, Barbarsa
Massey, Michael Mulligan, Julia Nagata, Paul Petit (L. A. County Depart-
ment of Beaches), Dorothy Rypka, City of Los Angeles Department of
Animal Regulation.

Orange County: Kristen Bender, Margaret Carlberg (Sea and Sage Audubon
Society), Charles Collins, Ronald Hein, Jack Hiehle (Huntington Beach
State Park), Preston Johns, John Lindell, Lois Loughran, Barbara Massey,
Michael Mulligan, Dorothy Rypka, Russel and Marion Wilson.

B-12



*

.
s
r

i -
L] .
L] L]
. .
- -t
. - -
. . [ . | :
i 1 Y o 0% 6
~ . N g \ b polis . '@
L] n e e
s ) Foo STREETIR $Tye
H s o STREETInL _ o 2l i,
- . 1 ¥ E7I] Barsy
5 ¥ " » - A
. ' ¥ S
H FoRs .
O . H N
: > : @)
H N B-e O Wl /_,..___
i waa T 2 N - [ L
B2 U A !

»
-
b

A TV
% LAt AR A

T .‘l'

o T Pera AL
o e Y e 2
A \l_,\-'_\. o R .‘_]ol.*'iﬂ.

Figure B-1. California least tern nesting
site at Santa Maria River, 1977.

B-13



. 'h“" . "":;“’-"'? ‘b AD::.:'I:. .::"
2 ,‘q\ 101!
LOS BLRROS L ] 9““‘/
(.‘.’.l(l?lﬂ SAN
‘ i "“‘) ?& FIV‘DHDIEQII;NAL AN N
3 COUNTY PARK I':“ 4
e f7 of f
o e ik %V t.
2 L T T e
1t _:,r'
CITES 1\"'& ’_/' e [
2o 1 T e
3 \\ ; N
. Flsr M- ANTA {WARIA =
] TANN Taena Vet
e 3 e . — .~ 3T 2 : o
k‘\.f_— —\ <, Bragor [ b §I \ﬂ m m-o’ \ }
e - YL (S ; s
~ .. Lo ‘-. Cx l’__~ ‘:w\mpm e i
" s BN i R%’“"ﬁ':sé:,m %
P Sal B & ; = 4
i j"‘* ’ ;
| T S~ Figure B-2. Relative locations of (A) Dume Lakes/
k i £ Nipome Dumes region, (B) Ose Flaco lake,
: AL (C) santa Maria River, and (D) Santa
\ \\\ Ymez River. Postbreedimg groups ef
\ \ Least Terms seem at (B) and (D) may have

VG Fucsl BUACH & BAN LIS OB.4PO TO AN LIS ORIBFD WiA BOMNA
L T T e e w5 -— ¥
o AT Bl dA CONP Cuve s -

SROVER OV

PisMo sTATE Brack | B AN, T2,
@'

A, Vel 5 Mewsom Springs

CRann 0 f LT iy > e T\, '

ol Y CSJARROYO GRANDE
b,

\ “ : \ come frem the Samta Maria River ecoleny,
\ e ﬁ;"— or may reflect the presence of yet um-
\ - discovered colonies along this streteh
) = of ceastline. u i , AT e A >
II 2,

IIQ-j T

/ VANDEN!

[~ .

’ =

> .
o B e
[ ]
h.q L]
\'; %

g

)

/

I ‘q ) LA FURISIMA MISKION (.

I 1) STATL HINTONIC i

furyvinm

& B w4 CunGErTIon

Ty # Ulmeiaw arar |
P i




ST

N, Culver Cati™;

N
Ny
WASHING

C ,'IVé}ﬁh : e s
ﬁ'h‘ g_’{_.u H_\lgh\‘ S R T
B VR TR

4

Litira ry//

L

51 o et R
s ol Pt
i

S

‘j“-\} Nl gt
9% o /»/:}\{;\; }‘l.;li} lIl l“1

9
Ball, Park
~

DEL

MARINA

AL [ ] .
am 1y

F o
,,w?‘,{ch«::

’

(//S-{*‘ffa e
_/gf}g/

ry =l T
1&’ gﬁ':‘r

\ 5 ; 4/ “\‘:1
% : A\ S5, R R .
Figure B-3. California least tern nesting :
! sites at Venice Beach (A) and Beethoven

. 2, Street Fill (B), 197T7.

NN

¢ \ i3 3

i : ‘Vist:{c o Mar '\
o \ : N e\\\h?ﬂk,
- B=15 0



=

N S 7T

it Cﬁmﬂ’i"rﬂ ; ey

S Tendert o g RN
Pk LNTER
T LsAEYTEL R |

. =i :
S "-““‘.

i
1

:ra_...‘i‘s.:.ab.\!'.:':mﬁ Gk
Sch Lol

A : r 1 z ool
] et ] ‘r 13 ¢
y wo o A arrall

P 25—

e facawlark i
ik 2 Cnunlrnd‘E

s adgive.( goe G
% 5_:.'“- I‘I"'— ;ll\-“n\mv alii : - - .
il LR e S ;*3.“ 1
i

i

i ,
l—.l_L - a @‘-~ ——
o L § 8 i b ot E
| -A:{Sfu—-‘:&-dhol ! -

= College View g+ .
Sch -

= Es == el e
FhnTERSBURG _ prgie T CHANNEL
. The Country 7 & Park
]-['Il Qch i SR ——
3 WARNERZ  Well

)

Liuw e
’..05' PATOS
Chica L)

IE

Figure B-4, Lecation of 1977 Least Tera mesting site at Bolsa Chiea

B-16




-

AL ]

ot R
e N

cwe ", 10N

e E
A1 ‘Sap J‘.ﬂ o
f Gun Club

e S

A ] 2

)'n‘\‘-..-

\ X
7w’ )
, B / ,
4 O
P \ Tl
' 7 - i o
i Y & 7 & By
"‘ /s AT
: 0
| ; o
BN i
\ X F !
[}
LB mi |
RN YA
\ .y
)

Alhes

Figure B-5. 1977 least tern nesting sites
at Upper Newport Bay (A). Also shown are
locations of three primary foraging ponds:
(B) Koll Center Lake, (C) San Joaquin Marsh,
and (D) pond at intersection of MacArthur
Boulevard and Jamboree Road.

B-1T7



vy
v
H
-l
.
2
N ¢
L n
Lol 3 1
e E.. % 4
'EC™T Facuway -] *S
U ] & I
< 3 b 11 %1 I
iise - L
T : |
- L1 H

somwciati] w5

PALO VRO

by

&
LT

!
A

r-~i£§£§f§

1 s b :
MuriaraL 104 B “Thay, +1 [
cott g X -‘\.' i &:
O T 5 viTemans -
o <A, A b ~;
-
¥ =
B el
s =l a 5
Wil e | e
Sl es—— - \2
ol 7 i
e ¥
i f' -
HEe It -
uly i ¥
<
b -

|
|
|
|
s

1) o | ) 1 ‘A 1/ 3/ 2

Figure B-6., California least tern roosting
site, Belmont Shores Beach, Los Angeles
County, 197T.

B-18



APPENDIX C

LEAST TERN BREEDING SEASON IN
SAN DIEGO COUNTY, 1977
by
Paul D. Jorgensen

An estimated 480 pairs nested at 14 sites along the San Diego County coast,
and although the total mmber of pairs was similar to last year, the nesting
distribution was not. The largest and most successful breeding colony was
the 125 pairs at the Federal Aviation Administration Island in Mission Bay.

Breeding success in the county was similar to that reported in 1976. Off
road vehicle disturbance was the primary cause of harrassment to tern
colonies and resulted in reduced nesting success at Sweetwater River, North
Fiesta Islsnd and Agua Hedionda Lagoon. Predation was believed to be the
main cause of poor nesting success at Camp Pendleton and South Sen Diego Bay
Saltworks and of total failure at North Island. High water levels caused
by rain runoff resulted in & reduction of early season nesting habitat at
Los Penasquitos, San Elijo and Batiquitos lagoons. The lack of nesting at
San Elijo was attributed to this problem.

Large post-breeding flocks of adults and fledglings were present at Tijuana
River (80 birds), west San Diego River Floodway (120 birds), San Dieguito
Lagoon (140 birds) and Buena Vista Lagoon (58 birds). These areas are
important after the nesting season when adults are still feeding the Juveniles.

Santa Margarita River

Predation on eggs and chicks throughout the breeding season accounted for

a drastic reduction in nesting success compared with previous years {Swickard
1971, Wilbur 19Tk, Bender 19Tk, Massey 1975). It is estimated that fewer
than 30 young fledged from nesting attempts of approximately 120 pairs in
197T.

Least terns begen arriving in mid-April and by May 27 their numbers peaked
when 290 adults and 118 nests were counted. Nests vere distributed in nearly
the same areas as in previous years with roughly 70 to 80 percent of the nests
located along the beach. In addition there were about 20 pairs strung out

for 0.5 km (0,3 mi.) north along the beach beyond last year's barrier. These
were gpparently renesting attempts since they appeared one week after major
nesting failure in other parts of the colony.

Networks of fresh coyote tracks were found throughout the colony on each weekly
visit. Ravens were seen regularly and were responsible for destroying egzgs

in two nests on May 13. A black-crowned night heron (Nycticorax nycticorax)
was seen eating a least tern chick on the edge of the beach colony in June

by Marine Corps Sgt. Cross of the base game unit. Numerous ground squirrels,
fox tracks and two long-tailed weasels (Mustela frenata) were also seen at

the colony.

Marine Corps troops marched into the nesting area on the beach through the
well yarked protective barrier on two occasions. The impact on nesting terns
could not be measured; these trespassings took place after major nest failure
had cccurred.
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Feeding activity was seen frequently in nearby open ocean and the adjacent
lagoon, particularly in the northwest ponded ares known as "sweetwater."
During my visits to the nesting areas, I saw from 5 to 15 individuals
feeding in the sweetwater ponds, and while walking the 2.4 ¥m {1.5 mi.)

of besch, I usually counted & similsr number returning to the colony from
the ocean with fish. In the past 5 years, local observer Alice Fries
reports that she normally has seen 30 to 60 least terns feeding at Oceanside
Harbor each time she has visited. This year, a total of 11 was seen on 3
visits. This dramatic decrease may reflect the poor nesting success at the
colony, which is only about 1.6 km (1 mi.) north.

I recommend that the south and east boundaries of the mudflat area be posted
and roads blocked at the time the beach barriers are erected in order to
curtail foot traffic which persisted in the area in 1977. Cooperation in
observing the "off limits" status of the colony area during nesting and
general management of the colony could be enhanced by a basewide early notice
(March) of the coming nesting season. A similar notice announcing the
errival of the terns and the beginning of nesting should be issued in May.
These notices could be issued through or by the base game unit and would
provide immeasurable help in directing basewide attentlion to one of Camp
Pendleton's unigue inhabitants., No recommendation on predstor problems can
be made without more informaetion on the exact causes of nesting failure.

Buena Vista Lagoon

No nesting cccurred here due to lack of habitat, but least terns used the
lagoon for feeding and roosting from the end of May to early August. An old
boat house in the large lagoon between Interstate 5 and Highway 101 served as
the principal roost platform for 20 to 60 adults. Adults were frequently
seen fishing throughout the lagoon. Many individuals, usually 30 or more,
were present all summer, suggesting that the lagoon was the main source of
their food supply.

I recommend that the boat house not be removed, or if it is removed that an
adequate replacement rocosting platform be furnished. The open water with
B nearly continucus border of heavy reed vegetation throughcout the entire
lagoon affords no alternative roosting. It is probable that, without a
raised platform or broad open flat for the terns to roost, their use of the
lagoon would decrease, This lagoon is also a potential breeding area for
least terns, but an adequate nesting site is lacking.

Agua Hedionda Lageoon

Least terns began arriving in late May, and by June 10, 6 pairs were nesting
on the salt flat 0.5 km (0.3 mi,) east of the lagoon, next to Park Drive.

By June 24, 2 more pairs were nesting on the flat and 5 additional pairs were
nesting on the salt flat southeast of the lagoon. In all, 13 pairs nested
here. On subsequent visits fresh motorcycle tracks were found at both
nesting sites. This off road vehicle activity resulted in the destruction

of at least half of the nests.

The large mudflat along the shore at the east end of the lagoon served as a
roosting area for between 5 and 15 adults during the nesting season. On
July 16, 1b mdults snd 6 fledglings were seen on the mudflat. The fledglings



could have been from the locel colony or from another site. The lack of
prior feeding activity associated with the care of young at Agua Hedionda
suggests that these young may have come from elsevhere.

Protection of the colony under the present uncontrolled conditions of

vehicle use would require an estimated 500 m (1,640 ft.) of fencing and
more intensive monitoring by law enforcement personnel.

Batiquitos Lagoon

On June 18, 20 aduits and b nests were found on the sandy shoreline at the
east end of the lagoon. On June 2k, 55 adults and 11 nests were present.
On July 8, several fledglings were present and the original 11 nests were
still being incubated. These young were from earlier, undiscovered nests
or from other colonies. Hatching was underway in most nests on July 15.
Two weeks later, 46 adults were roosting together but no chicks were found.
Close examination had shown earlier that 2 of 11 nests had hbeen abandoned
before hatching, but otherwise hatching was successful. The lack of adult
feeding and other activities associated with care for the young indicates
that the young were mcoved or that the nesting effort had failed due to
chick mortality. Thus, the degree of breeding success of this colony was
nct determined.

Nearby principle areas of feeding were the shallows at the east end of the
lagoon and along the south shoreline. The importance of the lagoon as a
food source is not known. Several times while driving on I-5 and Highway
101 at the west end of the lagoon, I saw adult least terns flying over

the road toward the ocean. Possibly they were obtaining part of their
food from the nearby open ocean.

San Elijo Lagoon

No successful nesting occurred here this year. The sites used in 1976,
in the east basin and on the road parallel to the railroad tracks in the
wvest basin, were flooded when least terns began arriving in the third
week of April. The sites were not available for nesting until after the
lagoon water level was lowered on May 27. So, unfortunately, last year's
sites were unavailable when terns were first selecting nesting areas, and
once available they were not used.

On 8 visits during May, an average of 10 individuals was seen feeding and
roosting near the 1976 nesting areas. The first week of June, L pairs
nested on a small mounded ares north of the east basin mudflat site and
only 50 m (164 f£t.) from Manchester Avenue. All 4 nests were abandoned
before hatching began. The reason for failure is not known.

No nesting occurred in the west basin (west of Highway I-5) but large

flocks, including fledgzlings, used the open mudflats for roosting and the
lagoon channels for feeding. The presence of large fleocks from June through
August is summarized: June 10, 40 adults; June 17, 8 adults; June 26, 46
sdults, 9 first year plumaged birds; July T, 1 adult; July 22, 20 adults and
23 fledglings; July 23, 50 individuals; August 4, 15 adults and 4 fledglings;
August 10, 28 adults and 23 fledglings. The main area of use was the mudflats
st the south portion of the west basin in line with Rios Avenue. By August
20, the lagoon was again flooded from rains, covering the roosting areas.

No terns were seen after the flooding.
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At the beginning of the nesting season in April, the heavily vegetated island-
dike in the northwest corner of the lagoon was cleared of vegetation in hope
of attracting nesting least terns., The site supported 15 to 20 pairs in 1970
{(Craig 1971). Although no neating occurred this year, it is recommended

that the site be similarly cleared each year. Being above inundation levels
and relatively free of human disturbance, this sandy 1sland is potentially

~ the best site in the west basin.,

Current plans by the County of San Diego for altering the east basin should
be reviewed to insure that nesting habitat used by the least tern in 1975-T6

is protected. The site has been the most productive in San Elijo Lagoon in
recent years.

Signs should be posted at the south end of the road paralleling the railroad
tracks in the west basin in April to block vehicle traffic. San Diego
County Vector Control (Mosquito Abatement) should be notified in April of
the coming breeding season to alert them to possible nesting in spray areas.

San Dieguito Lagoon

Once again this lagoon was an important post=breeding feeding area for
adults and fledglings. No nesting occurred as proper habitat was lacking.

One pair was seen at the race track infield in May and June, and several
individuals were seen feeding in the lagoon. Not until July 22 were more
than 5 individuals counted on one day. The population begen to increase in
late July, peaked in mid-August, and decreased rapidly after rains flooded
roosting areas by August 18, A summary of sightings follows: July 22, 11
adults, 13 fledglings; August 1, 64 adults, 70 fledglings; August L, 67
adults, 35 fledglings; August 8, 61 adults, 70 fledglings; August 14, 80
adults, 60 fledglings; August 22, B89 individuals.

The majority of roosting use was about equally divided between two sandbar
sites: one at the confluence of the San Dieguito River Slough and a side
slough northeest of San Dieguito Drive, as described by Craig (1971); the
other is west of the fairgrounds and just west of the railroad trestle and
consists of an approximately 0.2 ha (0.5 ac.,) plot at the edge of the ponds
between the Atchison, Topeka and Santa Fe Railrcad and Highway 101, After
mid-August rains covered all of the rocsting area near the railroad and most
of the one near San Dieguito Drive, a flock of between 10 and 30 individuals
began roosting in a Del Mar race track parking lot just north of the San
Diegulto Drive site.

Feeding took place in all waters of the lagoon including the area west of
Highway 10l. Judging by the intensity and success of tern feeding activity,
the lagoon was probably the principle food scurce for the flock.

I recommend that any management plans for the lagoon take into consideration

the importance of adequate roosting habitat. Either water level control or
construction of suitable roost sites would provide the necessary habitat. Also,
some portion of the dry area between San Dieguito Drive and I-5, now used by
off road vehicles, should be considered for its potential as a least tern
nesting site.



Los Penasquitos Lagoon

About 1L pairs nested here this year. Once the mudflat dried in mid-May,
nesting began in the east end of the lagoon, southwest of the junetion of
Carmel Valley Road and Sorrento Valley Road., A maximum of 10 nests was
counted here on May 31. By June 9, 5 nests remained, but 7 punctured eggs
indicated that predation had occurred. Soon after, on June 18, 5 new nests
appeared just west, along the Gas and Electric Company pole line road. These
new nests were soon all abandoned and punctured eggs were found in 2 of 5
nests., In all, 15 nests were found in these 2 sites between May 20 and July 7,
but no evidence of successful hatching was found.

An apparent renesting began in the first week of July when 1L pairs nested on
g mudflat just east of the railroad tracks and south of the State Park boundary.
Least terns were reported to have nested here in 197h and 1975. Observations
of chicks and fledglings at the railroad track site indicated that renesting
was successful and at least 8 young survived to flying age. No known problems
occurred at this site. In contrast to this year's predation problem at the
Carmel Valley Road/Sorrento Valley Road site and success at the site near

the railroad tracks, Copper (in Jurek 1977) reported good fledging success at
the Sorrento Valley Road/Carmel Valley Road site and no nesting neesr the
railroad. Of the two sites, the one near the railroad is less subject to
human disturbance due t¢ a lack of access. Both areas are subject to rain
flooding and as Mudie, Browning and Speth (1974) suggested, the site near

the railroad appesrs more likely to be flocded by high tides if tidal flow
were restored to the lagoon.

Based on the fairly low frequency of observed feeding in the lagoon, it
appears that this colony obtains fish from the adjacent ocean or elsewhere.

I recommend that no posting of the east area be done unless human disturbance
is discovered. The signs might attract attention to an otherwise undisturbed
site. San Diego County Vector Control (Mosquito Abatement) and San Diego Gas
and Electric Company, Rose Canyon Office, should be notified in April
regarding potential or known colony sites so that their activities will not
Jeopardize nesting birds.

Mission Bay

Only two nesting sites were used in Mission Bay this year. One of them, the
Federal Avistion Administration Island, proved to be the most productive
colony in San Diego County. One hundred and twenty-five pairs nested on the
FAA Island with excellent success, while between 4 and 8 pairs nested on the
north end of Fiesta Island with fair to poor success.

Least terns began arriving at their nesting grounds in late April. The first
eggs discovered were laid on Mey 2 on the FAA Island. The number of pairs

on the island increased until June 1, when 123 incubating birds were counted.
Hatching began in the first week of June and continued for 3 weeks. Based on
the number of fledglings counted at one time on the island and over nearby
waters, it is estimated that no fewer than 80 and possibly as many as 125
young reached flying age. The clearing of vegetation on the island in April
by the cooperative FAA personnel is probably partly or wholly responsible for
the dramatic increase of nesting pairs over any previous year. Ko predater or
human disturbance problems occurred.
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The small colony at the north end of Fiesta Island was continually plagued

by illegal off road vehicle activity. Signs announcing the presence of
nesting endangered species were promptly removed by vandals. Although nests
wvere repeatedly destroyed by vehicles, as many as 8 pairs persisted in
nesting and renesting from early May through July. Somehow, at least 3

young managed to reach flying age. City ordinances prohibit off road vehicle
activity on the island, but police and signs have not prevented the heavy use
of the area,.

Although not used by terns again this year, the fenced sanctuaries at Friars
Road and Crown Point were excellently prepared by the City of San Diego in
late April. Equipment normally used for removing kelp from the beach proved
ideal for tern site preparation. Large skip-lcaders fitted on the back with
kelp rakes were used to remove vegetation. The debris was removed by dump
truck and the site was smoothed by dragging a steel beam behind one of the
skip-loaders. Dick Lester of the City coordinated the job.

Other potential sites which were checked during the season but which produced
no nesting included: the mudflats east of Sea World; the mudflat south of
Sea World, across Sea World Drive; Quivera Basin; the highway cloverleafs
between Quivera Basin and Sea World; the sludge ponds on Fiesta Island; and
the triangular sandy area north across Fiesta Island Road from the fenced
senctuary. Quivera Basin, the cloverleafs and the sludge ponds were too
heavily vegetated for adequate least tern nesting habitat.

Feeding activity appeared to be widely distributed in the bay. During the
height of young-rearing, adults arrived at the colonies from all directions.
Two areas where feeding adults were seen most regularly were the bay channel
east of Fiesta Island and the marsh shoreline just north of the Crown Point
Sanctuary.

At the sludge ponds on Fiesta Island, it is recommended that vegetation

around and on perimeter dikes be cleared as the city will allow. Operators

of the pond facility were very helpful and should be contacted by early

April to arrange for clearing. Hereafter, I recommend that a greater area,

at least 75 percent, of the Friars Road site be cleared to increase the chances
of attracting terns. Both Friars Road and Crown Point may require consecutive
years of adequate clearing before terns nest. The importance of these

cleared sites will increase as other sites are eliminated by development.

I also recommend that the FAA Island be maintained by vegetation clearing

Just as it was in 1977, when roughly 60 percent of the island was weeded.

North San Diego Bay {Figure C-1)

San Diego Airport. Approximately 25 pairs nested in 3 areas of the sairport,
with the majority using the ovals (LS, 55, 1S) between the main runwey and
the taxiway. The number of adults fluctuated greatly from visit to visit,
and censusing was difficult due to air traffic. Least terns begen arriving
in late April, and on May 2, 30 adults were seen in the oval ares. Two weeks
later, 25 adults and at least 15 nests were present. By June 15 hatching was
underwsy and 40 adults and 20 chicks, one week of mge or less, were seen. In
addition, about 6 adults were still incubating eggs.

Between July U4 and 6, most of the birds left the site. Most of the chicks
seen two and a half weeks earlier would have been near flight age. On July 6,
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only 6 adults, 7 fledglings and 3 chicks were found during a thorough search
of the ovals. Five dead 3 week old chicks and 6 dead adults were also found
~in the ovals and along the runway edges. All the dead appeared to have been
killed by planes and not by predators. One week later, 4 adults were all
that remained 1ln the colony area.

Six pairs nested east of the airport fire station in the "triangle" area.
Incubation of 2 nests began in mid-May and the number increased to 6 nests
the following week. BSix nests were still being attended on June 15 and 2
remained on July 6, but no chicks were seen in this area. Determining the
success at either area was difficult since it was impractical to observe the
colonies for more than a few minutes.

The third area, the surcharge, supported 80 pairs last year but will no longer
be available due to the construction of the airport's west terminel and its
accompanying facilities. Amazingly, cne pair nested on a less than 0.05 ha
(1/8 ac.) plot, amidst continuous construction activity here and managed to
raise 2 fledglings.

The airport manager, Bud McDonald, &nd his staff were very accomodating in
providing asccess to the nesting grounds and reporting their findings during
daily patrols.

Least terns, seen coming to the colony with fish, arrived from the south

where they had probably fed along Harbor Drive. They were seen regularly

all around Harbor Island, the east shoreline of Polnt Loma, Shelter Island

and southeast of Harbor Island along Harbor Drive up until the abrupt departure
of terns from the airport in the first week of July. The lack of feeding
activity thereafter indicates that their post-breeding feeding areas did not
include North San Diego Bay.

The only recommendation offeered here is that in late April the triangle aresa
be cleared of vegetation or otherwise improved for nesting. This possibly
would attract nesting pairs awsy from the ovals where traffic is so heavy.
Craig (1971) and Harold McKinnie (pers. comm.) reported nesting in the triangle
area and not in the ovals in the early 1970s. Perhaps this tactic would
benefit the least tern and the operation of the airport.

UJ. 8. Naval Training Center. Recent grading of & large open area on NTC,
Just west of the airport surcharge area, attracted 35 to LO nesting pairs.
Least terns began using the site for roosting and courting in the first week
of May. On May 16 the colony was well established with 32 adults and 10
nests counted. The highest total was recorded on June 5, when 50 adults and
35 nests were found. Hatching was well underway by June 12, and fledglings
were first noted on July 2, when 12 were seen. Thereafter, fledglings were
seen grouped together near the center of the colony area, On July 12, at
least 25 fledglings were present with many adults feeding the young.
Fledglings began to leave the area, and by July 26 only L4 were observed.
About U pairs nested later than the main group; apparently these birds were
renesting after their first attempts failed. From August 8 on, no terns were
seen on the site.

The newly graded site was a very sparsely vegetated area of 9 ha (2.5 ac.),
which remained undisturbed by humans and predators throughout the seascon. Navy
officials were very cooperative in preventing disturbance to the colony. The
site was cleared last yvear in preparation for the construction of recrestion
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fields which would cover part of the nesting area. Arrangements are underway
in hope of insuring that adequate least tern habltet would be provided. The
loss of the surcharge and this site would be a severe setback for the terns

in North San Diego Bay. Any decrease in the open, uncbstructed area would
most likely diminish the attractiveness of the NTC site to the terns, so
hopefully, the largest open area possible will be set aside for nesting in the
future.

5th Avenue Marina. Seventeen pairs successfully nested on a new sand fill
created to form a marina and park. The fill is soon to be developed as part
of the City of San Diego's redevelopment plan,

On April 29, T least terns were discovered on the northwest f11]1 and on May 10,
12 adults and one nest were present. By June 8, 1 incubating adults were
counted. Chicks may have been present earlier but none were seen until June 15,
when at least 7 were present. All the young were one week old or less.
Approximately 35 adults, 5 fledglings and several late nesting pairs were
present throughout July. In August, an increase in fledglings of two and
threefold took place, the result of the abrupt appearance of young reared on
the site and/or an influx of fledglings from other colonies. The following

is a summary of sightings for August: August 1, 35 adults, 15 fledglings and
3 nests; August 6, 20 adults, 20 fledglings and 3 chicks and the remains of

2 apparently preyed upon fledglings; August 15, 23 adults and 12 fledglings;
August 18, (after a rainstorm) T adults and 6 fledglings; August 29, 1 adult
and 1 fledgling.

The site was protected by a vehicle restraint cable and "No Trespassing" signs
posted across the entrance of the fill by the San Diege Unified Port District.
The Port District's environmental personnel and the Harbor Police cooperated
in protecting the area., Unfortunately, the site's proximity to the downtown
area resulted in daily use of the site by sightseers, fishermen and occasionsal
vehicles. On June 22, a 2 week old chick was run over by a trespassing
motoreyclist,

Adults and fledglings were seen feeding in the hay between the colony and
North Island. Terns from this colony probably also fished at nearby Shelter
Island, Harbvor Island and the east shoreline of Point Loma, where least terns
were seen feeding.

North Island Naval Air Station. During a routine search for colonies on

May 6, approximately 40 adults were found courting and roosting Jjust north of
the intersection of the main runways at NAS. Several scrapes were found but
no eggs were present yet. On May 17, L5 adults and one nest with 2 eggs

were found. By May 25, 13 birds were incubating eggs and 7 other adults were
nearby., The colony area was an asphalt oval between the main runway and a
taxiway. Nests were located in cracks, depressions and small drifts of sand.
Several nests were even placed on the cement edge of the runway.

On May 30, firemen in the nearby firetower, saw a ground squirrel make repeated
visits into the colony area, venturing across approximately 0.4 km (1/4 mi.)

of open pavement from Building 793. The squirrel's activity in the colony
could not be seen, but after that day the colony immediately decreased to

fewer than 5 pairs. On June 8, there were still 8 adults, 3 egg nests and

2 newly hatched chicks. A week later was the last time any birds were seen

on the site. Two egg nests were being attended, but no other young or adults
were pregsent. It is unlikely that any young fledged. The presence of at
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least one grey fox (Uroeyon cinereoargenteus), several feral cats, several
pairs of burrowing owls (Athene cunicularia), end nearby roosting black-
crowvned night herons may have contributed to the predator problem.

l.east terns with fish came to the colony from the north and northwest, where
they were regularly seen fishing along the shore of the island. During
periodie surveys along the entire shoreline of the base, feeding activity was
restricted to the north and northwest shoreline.

Several longtime employees at the runway firetower seid that the terns had
been using the area each year for &t least 10 years. No one had any specific
idea of the number of nesting peirs in previous years except that there were
st least as many as this yesar and that they had once been distributed over

a larger area. DBefore this year, least terns apparently used the cement
aireraft parking ares, north of the runway firetower, which is no longer
available due to the increased helicopter use.

The NAS public works personnel were helpful in providing admittance to the
base and in alerting runway maintenance and other pecple using the nest area
to avoid unnecessary use of the site. The runway fire crew was generous in
allowing the use of their tower for brief observations and providing access
to the colony.

I recommend that an effort be made to set up or enhance asdditional nesting
areas on the base. We have no knowledge of the history of nesting on other
areas of the base, but the large, open beach east of Zuniga Point appears to
be a potential nesting area. An alternate site somewhere on North Island
might attract nesting pairs away from the heavily used runway intersection.
There are few adequate nesting habitats remaining in North San Diego Bay.
North Island is one of the only areas left which could help to prevent &
decrease in nesting terns in the north bay.

South San Diego Bay

Sweetwater River. As many as 40 pairs nested here this year with a high
degree of renesting caused by continual off road vehicle activity in the
colony. A few least terns began arriving in late April, and by May 23,
breeding was well underway with 20 nesting pairs. On June 18, nesting reached
a maximum when 40 pairs were found., Hatching in some nests had begun and
continued intc early August. Although hatching peaked in late June, the
presence of nests and hatchlings into August indicates that there were many
renesting attempts. Once the chicks began to fly, they were able to escape
the onslaught of wheeled traffic. Fledgling success proved to be relatively
good, with 20 to 25 flying young present on the site from mid-July until

the first week of August. Fledging success probably would have been much
better without the ongoing harassment. The last sighting of terns on the site
was August 18, when 6 adults and 8 fledgling were present. No evidence of
predation at the colony was found during the season. A number of incubating
adults and some chicks were found run over by vehicles within the boundaries
of the site.

Feeding activity throughout the breeding season was heavy along the bayshore,
adjacent to the site and north to 2Lth Street. The channel leading to the
boat ramp north of the colony was also used extensively. Fledglings were
frequently seen feeding in groups of 3 or 4 in this channel and roosting
either at the west end of the enclosure or on the bay mudflat west of the
colony site.
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The terns face the immediate problem of raising young on a heavily used area,
which 1s one of the few remalning off road vehicle sites near urban San Diego.
Tt is likely that in the next few years off road vehicle use will increase
here, where riders come from 40 km (25 mi.) away or farther. To adequately
protect this tern colony, & portable chain link fence should be erected
around the nest area from mid-April through August. Rented, temporary fence,
erected and removed by the fence company, would be ideal. This would be more
effective than the enclosure of posts strung with twine which was erected
this year and had to be continually mended. Although off rosd vehicle activity
during nonbreeding months would keep the vegetation cleared to optimum
density for nesting, it may prove difficult to convince riders to curtail use
during the breeding period. Increased lew enforcement efforts are urgently
needed at this site.

A much more imposing problem is the impending threat of development. The fill
ares 1s a potential site for industrial development. To protect this colony,
plaenning efforts should be directed toward preserving the entire site. If
development is unavoidsble, a site encompassing as large a portion as possible
of the west or bayward end of the fill should be preserved.

This year, in addition to the enclosure snd small admonitory signs, & large
steel warning sign, 2.1 m by 1.5 m (7 by 5 ft.}, was erected by DFG Warden
Basom., The sign cautioned that continued use of the area was dependent on
the users staying out of the tern nesting area. The large sign proved to be
the best way of gaining the cooperation of many of the visitors. I recommend
that several of these large semipermanent signs and a more exclusionary fence
be erected in future seasons.

Coronado Cays. The number of nesting pairs increased from 6 pairs in 197k,
vhen the site was discovered, to 17 pairs this year. No nesting occurred in
1976, and it is not known if nesting took place in 1975.

The vegetation cover at the site has increased in the past 3 years to the

point where there is now an estimated 30 to 40 percent ground cover, including
roughly 10 percent cover of bushes a meter (3 ft.) high or more. Still, 17

pairs were found nesting on May 22. Hatching began in the second week of June

and continued through July. The first fledglings were seen on July 2, when

35 adults, 4 fledglings and 6 nests were counted. The highest count of fledglings
was T on July 13. Vegetation obscured the view, preventing complete censusing

of adults and chicks. The number of birds decreased rapidly after mid-July,

and no terns were seen from August on.

Feeding was observed near the colony in the bay southeast and east and in the
channel just west of the colony. Least terns were also seen regularly in the
channel west of the Cays administrative offices. Other observers reported
seeing small flocks feeding in the ocean along Silver Strand State Beach on
several occasions.

I recommend that the site be cleared of most of the vegetation in April. The
Port District would have to be contacted for permission. If terns again use
the site, the Coronado Cays security police should be notified and signs
posted ascross the entrance to the peninsula.
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South San Diego Bay Saltworks. This colony was located on selt pond dikes
near the center of thne saltworks complex. On the first visit on April 30,
12 adults were found. BReins in early May destroyed initial nesting attempts
of several pairs, By May 21, 30 nests were present, and hatching in some
earlier nests had begun a week later. The number of nests increased to 69
on June 4, but by the 28th, there were 21 active nests, 10 live chicks and
7 dead chicks, 4 of which showed certain signs of predation. During the
season, preyed upon birds totaled 13 young (2 weeks old or older) and 3
adults. Because of the large colony size, this is probably only part of

the total that suffered predation. Surveys from mid-July on showed that about
10 pairs were nesting probably as a result of unsuccessful first attempts.
‘Phese late nesters suffered similar predation problems resulting in poor
success., The highest count of fledglings was 8 on July 13. Elizabeth
Copper, who banded chicks here last year, found fewer young this year. In
summary it appears that poor young survival was due in part to nest
abandonment and predation of young and adults.

The predators responsible were not identified. Nearly all of the dead birds
appeared to have been struck in the head, with a majority missing the back
of the skull. Usually only the head and wing sets were found.

Control of human disturbance was simplified due to the remoteness of the
central dikes where nesting occurs. Signs were posted at the ends of all
dikes with nests. Dikes are identified by code numbers of ponds adjacent
to them. On June 4, dike 5/7 had 15 nests; 5/33, 13 nests; 34/33, 28 nests;
and 37/33, 13 nests. BEarly location of nesting areas is necessary here in
order to insure that the saltworks and shrimp gathering operations do not
endanger the terns. The management of the Saltworks cooperated in sllowing
the posting of signs and access to the nesting dikes.

Tijuana River

An estimated 6 pairs nested here this year, and as many as 80 adults and
fledglings used the srea for post-breeding feeding and roosting.

Least terns began arriving in the third week of April, and from that time
until early July, 10 to 20 adults were present. Nesting began in the first

or second week of May, and the number of nests present fluctuated between 2
and 6 until the second week of July when nesting activity stopped. Evidence
of renesting for the majority of pairs suggests that nest destruction occurred.
Although the site is posted and patrolled almost daily by State Park Rangers,
it is in the pathway of pecple and horses walking the beach. The site is

also susceptible to flooding when high tides and heavy surf occur together.
Young were kept well hidden in dune vegetation until flight age, and by the
time they fledged, other fledglings began arriving from other colonies.
Therefore, it was difficult to estimate the number of young raised on the site.

Adults and fledglings from other colonies began arriving at the Tijuana

River site in mid-July. On July 18, 55 adults and 25 fledglings were counted.

The large flock remained in the area, feeding the fledglings and roosting

until early August when their numbers dwindled. On August 2, 20 adults and

15 fledglings were seen, and by the 9th, 6 adults and 6 fledglings were

counted. )A similarly large post-breeding flock occurred last year (P. Pennington,
T. Roeder).
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Adults bringing fish to the nesting colony were seen arriving from the marsh
channels and the ocean. During the summers of 1974, 1975 and this season, I
regularly saw small numbers of adults feeding in the channels of Oneonts
Slough (the north end of the marsh) and in the large channel that runs east
to weat from Sunset Avenue. This year I saw the terns feed in the channels
Just esst and in the ocean Just west of the nesting site.

The nesting site has been enthusiastically protected by State Park Rangers.
It is recommended that in 1978, twine or rope with stringers of colored
surveyor's tape be erected to enclose the area where nesting tock place this
year. With a well marked nest area and the frequent patrolling that the
site receives, it should become a more productive site. Before human heach
use increased dramatically, the same area supported at least 100 pairs as
recently as 1963 (Craig 1971).

OBSERVATIONS AT OTHER AREAS

San Diego River Floodway

The sandbars at the west end of the floodway were used by least terns from
April into September. Early in the season in April, a large flock of up to
114 adults roosted and courted on the area during low and medium tides when
the sandbars were not flooded, Later, beginning in early July, the site
became an important post-breeding location for adults and fledglings.

Adults fished extensively along the beach just west and were frequently seen
bringing fish back to waiting young. A representative sample follows {(low
counts often occurred when human and dog use was heavy): April 22, L5
adults; April 27, 114 adults; May 12 and June 5, 0; July 12, 15 adults and

8 fledglings; August 1, 40 adults and 51 fledglings; August 16, 40 adults
and 20 fledglings; August 28, 41 adults and 28 fledglings; September 1, 36
adults and 21 fledglings; September 8, 3 adults and 3 fledglings; September 17,
0. Unfortunately, the terns were harrassed and were regularly kept on the
move in the area by cars, motorcycles, clam diggers and especially dogs.
This site is one of only two local beach areas where dogs are permitted off
leash.

The floodway between this roost area and Interstate 5 was used regularily by
small numbers of terns for feeding.

Inland

A survey was made of inland water areas for least tern activity. In north
San Diego County, Windmill Lake, Whelan Lake, Guajome Lake, Lake Val Sereno,
San Dieguito Reservoilr and Lake San Marcos were visited 3 times each between
July 23 and September 8. These lakes are 6.4 to 10 km (4 to 6.5 mi,) from
the coast. Least terns were seen at Val Sereno (1 adult fishing on July 23),
Whelan Lake (1 adult, 1 fledgling roosting, July 30), and the Water

Pollution Control Facility next to Windmill Lake (1 adult feeding, August 10).
Alice Fries visited GueJome Lake 3 times between May 1 and July 19 and Libby
Lake on August 14, 1977, and saw no birds. In the 10 years prior to 1975,
she had seen least terns regularly at Gualome Lake in June. A sample of her
sightings includes: June 28, 1971, 10 adults; June 10, 1968, 22 adults;

June 21, 1965, 12 adults. She also saw 15 adults feeding at Lake Val Serenc
on September 8, 1972 and reports that there were between 15 and 40 there all
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season in 1975. I also checked Lower and Upper Otay Lakes on August 18 and
Santee Lakes on August 20, 1977, and found no least terns. Two adults had
been observed feeding at Santee Lakes on March 3, 1972 (J. Rieger).

In June of this year small flocks of up to 20 birds regularly were seen
feeding and roosting on the kelp in kelp beds offshore from the San Oncfre
Nuclear Power Plant. On August 12, I saw 5 adults fishing as they were
flying north along the coast at the mouth of nearby San Mateo Creek.

ACKNOWLEDGMENTS

Alice Fries gave generously of her time and knowledge and was particularly
helpful in keeping track of tern activity in the north county. Larry Ford
watched over San ElijJo and organized the clearing of the island there.

Mike Evans, Jan Larson and Jchn Rieger reported their sightings and I
consulted Mike for his opinion on many issues. Leslle Becker helped with
field observations, colony protection and typing. Jan Larson at North
Island, "Doc” at the sludge ponds, Captain Butler and the personnel at NTC,
John Tompkins and Ed Orlicki at the FAA, Rangers Paula Pennington and Terry
Roeder at Border Field State Park and Tomas Firle of the Port District

went out of their way in their concern for the least tern.

C-13



i i.\:«i.b}«.&flﬂbg .i..w.iu..ﬁ.

ded b

| ! TR A Mlal (e15 120Qa )
H‘F.} i I — o . |N.Hnm 1314 Aempeoig

W N
L ves 0 1
: - = ¥ ' S @
i kil i bl e b
i Iy B L RUNER - gErie) e
L i i 3 syl =
= : L } L..L 5 .
Vo I X — 2 =
ey L by B ol o o N £
H y . i §i09 r 3 . i
- g = | BT - :
e AR Rt e a5 T | i i P .
e It e L
W

NVS

AN NOILYAH3S3IY \\/ 2
quvND LSYO0D S

(\“’. g > R s o ey o | : g
R 5 3 ¥ i H , Buipue ysiuedg _\

H08dVH

*BUTJIBY

393138 YWJTJ (D) pue ‘uoryels Jarty TeABN

. (9) “a9juap Surursay TeaBN (V) :£eg o8arq
& UBS Y3Jdou ur LJ6T Ut pajgodes ATMsu sa3Ts
MM Juryssu uIlay 3swaT BTIUIOJTITRD °*T-D 2an31y

POE AR LR

AR AR T8’
¥ it s W

€y W




