FINAL REPORT

As Required by
THE ENDANGERED SPECIES ACT, SECTION &
TEXAS
Grant No: E-1-7

ENDANGERED AND THREATENED SPECIES CONSERVATICON

Project No. 8.4

Reddish Egret/Brown Pelican Colony Monitoring

Project Coordinator: Lee F. Ellicft

Principal Investigator: Lee F. Ellioit
Lee Ann Linam
David W. Mabio
C. Bex Wahl

Larry D. McKinney, Ph.D. Andrew Sansom
Director Executive Director
Resource Protection Division Texas Parks and Wildliie Departineni

December 15, 1995



ABSTRACT

Mornitoring of Brown Pelican (Pefecanus oceidentalis) nesting activities was inifiated in
September of 1989. This effort included monitoring of nesting colonies as well as monitonng of
winter populations in the vicinity of the Port Isabel Causeway where some mortatity has been
reported. This momitoring effort took place during the fall of 1989 through the 1990 breeding
SEASON.

Efforts in 1990-91 focused orni the Reddish Egret {£grefta rufescens) to determine
movements of this species in relation to selected breeding colonies in the Upper Laguna Madre.
Reconds were reviewed to identify appropniate study sites and these sites were observed to
determing movement patterns of the species from nesting colonies to foraging areas.

From 1991 through the 1995 breeding season, efforts refocused on the Brown Pelican.
An attempt was made to-identify factors affecting nesting colony formation, identify potential
celony sites and enhance the probability of colony formation by using decoys to lure adait

Brown Pelicans to appropriate sites. .
Historical sites, recent trends, and reproductive success of the Brown Pelicans {during

periods when fledgling success is available} are also provided.
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ATTACEMENT i



1989 - 1990 ACTIVITIES

Brown pelican colonies established dunng the 1989 breeding season were momtored
beginning i February. Three sites were chosen during the 1990 breeding season. Colony
monitoring teok place on Pelican [sland (Corpus Christi Bay), Sundown Isiand {Matagorda Bay)
and Dressing Point island {East Matagorda Bay}. Thiee established colonies were monitored by
Texas Parks and Wildlife employees, Naticnzal Andubon Society wardens, and U. 8. Fish and
Witdlife Service personnel in order to follow nesting activity and discourage disturbance due to
buman activity. Colony status during this period is provided in Table 1.

Severe cold fronés during December and February prior to the nesting season were noted
as having potential detrimental effects on colony formation in additional areas {Cedar Lakes
near Argent, Second Chain of Islands near Rockport, and South Pass Island south of Port
O'Connot). Sixteen pelicans were found dead on or near Second Chamn of Iskands in San
Antonio Bay and numerous other pelicans were found throughout the study area, eather dead or
with frost bitten feet,

Brown pelican activity in the vicinity of the Port Isabel causeway was also monitored to
evatuate the moréality associated with this structure. Brown pelicans were censused in the
vicinity of the causeway during cold fronts. An aeriat census on November 1, 1989 located 138
brown pelicans in the Eower Laguna Madre. Census in the vicinity of the Porf [sabel causeway
on November 8, 1985, during a cold front, located 120 pelicans. Only about 60-70 of them {lew
over the causeway and were therefore subject to turbulence associated with the causeway.

Table 1. Brown pelican nesting colonies in Texas during 1990.

Location Est. breeding pairs Est fledgiing
Petican [sland 600 600-70G
Sundown ksland 50-61 75

Dressing Point Istand 25 18




1990-1991 ACTIVITIES

Recent TPWD reports were reviewed to identify major nesting colonies for reddish
egrets on the Texas coast (Tabie 2). Major nesting areas in i990 included Dressing Point Isiand,
Sundown Island, Second Chain of Isiands, Long ReefDeadman Island, Shamrock Island, Naval
Atr Station, Pita Island/Humble Chanmel Spoii Islands, South of South Bird Island, South Bird
Istand, South Baffin Bay Islands, South Lang Cut, Green Island, and Three-island Spoil. Five of
the above colonies were visited by hoat during May, 1991, Naval Air Station, Humble Channel
Spoil Isiands, South Bird [sland, South of South Bird Island, and South Baifin Bay islands were
visited. Highest counts were obtained during the mid-May visit in comparison to visits later in
the month. '

Observations of morning and evening flight lines were made at three colomes. Reddish
egrets at the Humble Channel Speil islands primarily arrived from the west side of the Laguna
Madre. From South of South Bjrd Island, they travefed across the Laguna Madre to the west, but
most flight activity was directed toward the eastern side of the Laguna Madre. Flight activity
from South Baffin Bay Islands was primarnily directed toward the northeast when leaving the
colony. Mo large concentrations of foraging reddish egrets were noted in the upper Laguna
Madre as has been reported for the lower Laguna Madre (Farmer, 1990}



Fable 2. Pawrs of reddish egrets breeding at colomes alonyg the Texas coast between 1989 and 1992, Blanks in
columns represent lack of census data. Data compifed from Lanpe {1992), Wagner and Eanpe (1994}, and Martin
{1921}, Mean represents wean aumbes of pairs over years cemsused Bervesn 1989 and 1992,

Colony Nama 1989 1990 1851 1453 Méan
SIFZN I SLANE 20 220 4l GO0 345
TAREE ISLAND SEQIL 217 220 . B3 36 134
LG SETF-DREATMAN ISLANDS 135 120 127.3
SGUTE OF S0UTH BIRD ISLAND 23 130 83 110 BG.3
SIMDCHN ISLAND 50 75 a4 20 722
SECOMD CHAIN OF ISLANDS a4 75 69,5
SHEMERSCK ISLAND . 75 55 65.5
SOUTE LANE CUT 24 4o 110 46 5g.2
AFROYO COL INT SEOIL 113 ) &3 4 54
Z0UTE BAFFIN BAY I3LAND 58 54 32 30 43,5
HORTE=ZAST MANSFIELD INTERSECTICH 22 52 iz 40 38.5
DIESSING EOINT ISLAMD 30 45 22 14 27.7
SBRPEY EILE SEQTL ISLAND 5 25 12 64 267
LACIHA VISTA SPOIL 2 10 45 3z 24.5
PITA ISLAND/ HUMBLE [HARNEL 27 25 ig 15 22
CcEfAR LAKEZS 15 28 ig 20 0.2
SOUTE BIED ISLAND & 24 70 30 pat]
PELICAN IZLAND SPOIL 36 iz ' 10 13,3
CRUSEHAY ISLAND PLATFORMS 17 26 e 8.3
AORTE DIER ISLAND 20 - 20 20 i0 17.5
LITTLE BAY 14 ig 15
YAVAL ATE STATION ISLAND 20 14 7 13.7
FYIRD CHATH OF ISLAKDS f 15 : 7.5
WEST WJECES BAY 10 10 1 7
FORT ISABEL 520IL 5 8 7
FAST NJECES BAY 4 g 7 6.7
SEADEIFT ISLAND 1z G g
MARXEZ 81 32011 I[SLAND 2 JLL [ & G
CAUSEWAY [SLAKNDS 7 & & 5 &
WARKFZ 139-153 SFOIL (21-3%) & 3 & i1 5
LAVACE BAY SPOIL (51-63) 2 11 4 3 5
GREEN ISLAND CUT SPOIL 1z 7 ¢ Y 5
STEAMZOAT ISLAND 7 Y a.5
WARKEZ 91 3P0IL ISLAND 11 2 d 0 az
BIG BRYOU SPOIL & ¢} ¥ i3 3.z
ECLLCVER TASS 3 3 3
NORTE YARBORCUGH DAss & 0 Y z 2.3
LAVACZ BAY SPOIL [632-77) Ly g 3 z 2.2
KENZDY CAUSEWAY ISLANDS 4 3 1 1 2.2
KEST 2AY BIRD ISLAND 3 o 1] G 2
WARXES B%L SPOIL ISLAND 3 0 2 1 2
LITFLT PELICAN ISLAKD 2z 4 1 1 z
SMITE EQIKT ISLAND 2 3 a 1.7
SHYTEWEST MANSEIELD Y 3 1 Q 1.5
SOUTE THREE ISLANDS d 4 z (&} 1.5
SOUTE YARBCROUGH PASS Q & [ e 1.5
MUSTANGE BAYOU d y 5 i 1.5
DR 3AY 4 1 i Q 1.5
SHAKE ISLAND 4 & £ 1.2
SOUTE DEER ISLARD 0 £ 5 3] 1.2
MCALLIS POINT 3 0 o o 0.7
MARKER 85 A SEOIL ISLAND 1 g 1 0 0,5
ATKIMSCH ISLAND Hi 1 a 0.5
MEW 550IL BANK ISLANDS 12 0 1 ¥ 0 0.2
MATAGORDA BAY SFOIL {39-51) G 1 ¥ y G.2
ERST ARROYD SEOIL (¢} 1 0 & 0.2
DRNA COVE 1 a ] ] 6.2
ABCATIS REFF ¥} - a 1 a 0.2




ACTIVITIES 1991-1995

Activities during this period focused on evaluation of factors affecting Brown Pelican
colony formation and an attempt to establish additional celonies by luring pelicans to currently
vnused sites through deployment of decoys.

Information provided here will inciude historical occurrence and trends of Brown Pelican
nesting on the Texas coast. We will also discuss the polential threats that may be faced by this
species.

Historical Colony Sites and Trend Data

Mabie (1986) reviewed the historical information of colony tocaizon and curent
ownership and status. Pearson {1920} indicated that the historical population of the Brown
Pelican in Texas numbered at least 5,000 pairs. An early decline in the population during the
1920's and 30's was afiributed to persecution, particulasly by fishermen who believed that the
species was competing with them for fish resources. The populations underwent a dramatic
decline that fed to the extirpation of the species fiom the State of Louisiana and the decline of
nesting in Texas to the point when, in 1964, no successful nesting was identified. This decline
has been attributed to organochlorines which contaminated prey species and resuited in acute
toxicity as well as reduced reproductive success in the pelican. Information gleaned from seview
of historical reports such as those provided in Oberholser (1974) is presented. Whese possible
spurce publications were reviewed to determine the extent of area covered by a particular
surveyor. Data on historical colony use from 1855 to 1939 is provided in Table 3. Geographical
Jistribution of these historical islands is iflustrated in Figure 1. Egg collections { Anderson ard
Hickey, 1970) also provide information for breeding Brown Pelicans throughout the lower Texas
Coast from 1886 through collections in 1951. Mabie (1986) suggests that several colonies were
occupied by nesting peficans between the 1940's and 1961. These islands inciude South Deer
Island, Shell Island in Galveston Bay, and Coon Island. Geographicat distribution of these
historically used istands is illustrated in Figure 1.

Since the early 1960's, when concern for the plight of the species mounted, more
accurate records were maintained that address nesting activity of the species on the Texas coast.
Several sources of information have provided information on nesting Brown Pelicans on the
Texas coast {Paui, 1977, King et al, 1977; Texas Colomal Waterbird Society, 1982; Mabie,
1086; Wagner and Lange, 1994; Lange, 1992; D. Blankinship, unpublished report; G. Blacklock,
pers. comm ; E. Erfling, pers. comm.; C. Smith, pers. ¢omm.; M. Lange, pers. comm.; M.
Fasmer, pers. comm.; W. Sohl, pers. comm.; R, Wahl, pers. comm.; P. Glass, pers. comun.).
Colony use from 1963 o 1595 is provided in Tables 4 through 6. For some of these years,
fledgling production is also included in the fables. For 1990 nesting, Texas Colonial Waterbird
Society data were used in the table in order to be consistent. Our own dafa suggests that 675 to
683 nesting pairs produced between 693 and 793 fledglings. Geographical distribution of these
recent nesting sites is tlusirated in Figure 2, _

The population of breeding Brown Pelicans has continued to grow throughout the 70',
80's and 1990's, with 1995 nesting activity approaching that reported for historical populations.
Figure 3 illustrates the increase of numbers of nesting patrs along the Texas coast since 1974,
Growth in the nesting populations reflects an exponential growth sate with an insrinsic rate of
increase (r) of approsimately 0.27 {predicted growth illustrated by dotted curve in Figure 3). As
can be seen from Table 6, however, only two islands represent more than 0% of breeding
activity. Hopefuily, the other islands used will confinue fo be used by nesting pelicans in 1996,



As these colonies grow, perhaps they will become the predictable colenies that Pelican Island in
Corpus Christi Bay and Sundown Island in Matagorda Bay have become. Not reported in the
tables are two nesting atternpt in 1992 that were unsuccessful. Ten nests, some with 3 eggs
present, were observed near the mouth of the Colorado River in West Matagorda Bay. Nesting
was also attempted on Liitle Pelican Istand in Galveston Istand, but this altermpt was also
unsuceessul. Average annual fledgling production betweeri 1967 and 1986 was approximately
1.3 fledglings/pair. Average anoual increase in number of breeding pair between 1967 and 1993
was approximately 1.4. I i1s unknown how much exchange occurs between Mexican breeders
and the Texas breeding population. Data from banded birds in the 1970's indicated that some of
the population consisted of birds dispersing from Mexico, but recently no fledglings have been
banded. Without data on bird movements, it 15 difficuit to say whether Texas is serving as a
source of a sink for dispersing Brown Pelicans, Blankinship {§987) reported nesting in Mexico
in Laguna del Carmen and Laguna Machona, Hobox area {[.aguna Yalahan), Isla Contoy area,
Boca Pails area, and Babiz de la Ascension. No additional data is avaitable to address the status
and trends of Mexican populations.
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Figure 1. Map of islands used by nesting Brown Pelicans between 1855 and 1939.

information for these tocations may be found in Table 3.

Additional
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Figurs 2. Map of locations of Brown Pelican aesting celonies that have been utilized on the

Texas coast at some time between 1940 and the present. Additional information for nesting
acitvity on many of these istands may be found in Tables 4, 5, and 6.




SBO0; - - e e e e e e e e e e e e e e e ma e me e e

E,DDG ............................ R

1,500 o

# of Pairs

T e Ta ol S I R R BN RN IO

T i L R e T

O
74 76 78 80 82 84 86 &8 90 gz 94

Yoar

Figare 3. Graph of increase in population of nesting pairs of Brown Pelicans on the Texas coast
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Table 3. Historical nesting colonigs for the Vexas coast for the period 1855 to 1939, Asterisks indicate breeding reported for the year,
numbers represent number of breedi air unless otherwise indicated, The letter 'y” indicaies young observed, ‘¢’ indicates epgs observed.
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Table 4. Number of nests with number of fledglings produced from each colony in parentheses. Nesting
data for 1963 as reporied in Paul (1977), all other data as reported in King et al. (1977).

¥oar
Colony A3 &d- &3 &5 I L] 64 70 71 72 73 F4
iLittle Pelican Island 0 0 0 H] LU 1 1] H 0 L1 i
Sundown [sland 6 6 0 6 0 6 0 6 0 0 30
Secend Chain of Islands Dz 0 0 U 6 AW ¢ 6 &1L 4D
1ong Reef - Deadman Island 0 0 ¢ 0 0 NN 0 0 0 o o
Cedar Lakes 0 ] L] 0 0 L] 0 0 0o 9 0
Dressing Point 0 ] 0 )] L] 1] 0 a 0 f 1]
Palican lsland Spail ] 0 0 &4 0 ¢ 5% 3N M 0 ]
Total 1418) 0 2 B &3 A8 D B® 33} 9 s(h_ )

Table 3. Number of brown pelican nests for each colony for the period 1975 through 1986.
Data through 1980 from Texas Colonial Waterbird Society (1982), 1981 through 1985 courtesy
Lange {1952, Nest counis for 1975, 1981, and 1933 from Blarkinship (unpublished reporis).
Total nest counds and ledgling production for 1975 - 1981 as reported in King et al. (1985}, for
1982 - 1986 from Blankinship (unpublished reports). Ranges provided in total aest counts for
1978-1982 are due to nest abandonment and possible renesiing making more pregise counts
impossible.

Year
Calony T3 fiv 77 T8 7% 80 g1 a2 83 B4 E5 g6
Liitle Pelican Island 0 ] ] 4] 0 ¥ (4] ] 0 F ] [
Sumdown (sland G {1 Lt} 0 G 9 0 0 O O 1] O
Sewond Chain of Islands 0 2 (£} a 0 22 i1 16 16 O ¢ 1)
Long Reef-Deadmanl. 0 0 o 10 17 hy 0 0 0 0 o 9
Cedar Lakes 0 o o G 0 0 1 0 0 O G 9
Dressing Poimt i) 0 i & £ 1] ¥ f i] 1] O ]
Pelican Isiand Spoil [} 2 £ 14 13 30 43 B3 38 115 160 300
Fotal West Counts 18 16 17 23-35 33385 4054 57 91-167 96 115 160 £ LY
Fiedglings Produced 9 16 14 37 46 L] 46 168 184 230 960 500

Table 6. Number of brown pelican nests for each colony for the period 1987 through £995..
Data from G. Biacklock {pers. comm.}, E. Exfling {pers. comm. }, M. Farmer (pers. comm.},
Lange {1992}, C. Smith {pers. comm.), W. Sohl (pers. commt.} and persenal observations.

Year
Colony 87 8% g 90 9% 2 9 o4 95
Linte Pelican Istand 0 & 0 0 & 9 ] 125 =123
Sundown [siand 2 L &0 1045 153 pi - 0 =500 T7ED
Second Chain of Isfands ] 8 10 H o 0 ] ] 0
Loty Reef - Deadman [sland 0 L] 0 i ] 1] 0 ] Q
Cedar Lakes ] 0 14 o 0 ] L 0 f
Dressing Point 0 0 25 19 o 0 o B 5
Pelican [sland Spoal 330 S0 363 500 550 600 230 Li2e 1560

Total 352 500 674 613 T3
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Factors Affeeting Brown Pelican Colony Formation

Several factors were suggested that may have important implications in the establishment
of new colonies along the coast. '

Since pelicans locate their prey visualiy and dive intd the water from a beight to catch
fish (Orians, 1969; Schreiber, 1977}, they require water with high visibility and adequate prey
density, This is pariicularly true during the nesting season since it may require as much as 50
kilograms of fish to raise a nestling pelican (Schreiber, 1976}, Texas bays are very furbid dunng
the spring and summer, with clear water consistently available only along the guif shoze.

Pelican colonies are commonly on islands associated with passes to the Gulf (Table 7.} Non-
breeding pelicans also seem to use areas sunrounding these passes (P. Glass, pers. comm.; D.
Biankinship, pers. comra.}. n addition to water clanty and prey availability, there may be
aerodynamic reasons for locating nesi sites near passes.

Table 7. Selected nesting localities for the brown pelican along the Texas coast, identifying the
nearest pass and the distance to the Gulf side of that pass (to the nearest mile).

Near .Pass

Caolony Bay Distance
Pelican Island -Galveston Bolivar Roads 5
South Deer Island W. Galveston Bolivar Roads 10+
Shell tsland W. Galveston San Lows Pass 10
Bird Island W. Galveston San Louis Pass 2
Cedar Lakes Cedar Lakes Nong

Dressing Point E. Matagorda None

Dog Reef Islands Matagorda Colorado River 3
Coon Island Tres Palacios Pass Cavallo 104+
Pelican Island Matagorda Pags Cavallo 1
Sundown Island Matagorda Pass Cavallo 3
Shell Island San Antonio (edar Bayou 10+
First Chain Espirito Sanio Pass Cavallo 104+
Steamboat Island Espinito Santo Pass Cavallo 10+
Bird island San Antonio Cedar Bayou 10+
Second Chain San Antonio Cedar Bayou 9
Belden Cut Mesquite Cedar Bayou &
Third Chain Mesquite Cedar Bayou 6
Durham Island Aransas Cedar Bayou 6
Long Reef Asansas Cedar Bayou 7
Dimmit Island Corpus Christi Corpus Chnisti Pass 7
Deadman Island Corpus Christi Corpus Christi Pass 3
Pelican Island Corpus Chiisti Aransas Pass -7
S. Bird [sland Laguna Madre Corpus Christi Pass 10+




Prey Abundance

Several zuthors suggest that breeding sucecess in pelicans may be related to the
abundance of prey fishes (Schreiber and Schreiber, 1983; Mendenhall and Prouty, 1978;
Anderson and Hickey, 1970; Anderson ¢t al., 1975, 1982). In Texas, passes may provide reliable
cencentrations of prey species including white mullet (Mugi! curema) and menhaden
{Brevoortia sp.) (Moore, 1974; Hoese and Moore, 1977). Foture research should address the
association hetween concentrations of prey species and brown pelican breeding localities.

Nest Substiate

In Texas, pelicans nest or the ground or near ground level. There appears 19 be no
preference for particutar vegetation types. Brown pelicans nest on prosirate succulenss {such as
Seswvium portulacastrum), low shrubs {Borrichia frutescens), among sunflowers { Helianihus
sp.}, cordgrass {Spariina spartinae), and mesquite (Prosopis sp.). Some nests are on sparsely
vegetated shell, or sand and sheil.

Human Disturbance

Human disturbance of pelican nesting i1s a hmiting factor ideatified by the recovery plan
(USFWS 1979) and other authors {Oberholser 1974, Jehl 1973, Anderson 1988). Anderson
{1988} found thai pelicans moved to sites remote from human disturbance.

Use of Decoys to Encourage Nesting

Full body Canada Goose decoys were modified and painted to closely resemble brown
pelicans. Forty-eight decoys with alert heads were obtained and pelicans bills, with pouches,
were fabricated from 3/4 inch western red cedar, coated with an oil primer and attached to the
decoy licads. Bill colors wese painted over the primer and the head was painted in the pattern of
a breeding adulé Brown Pelican, following photographs and observations of wild birds.

Site selection for deployment of these decoys was made in 1992 on the basis of site visits
{0 verify the presence of loafing adulf pelicans and the presence of appropriate chasacteristics to
indicate that the isiand may serve as a potential nesting site. Mansficld Intersection island was
chosen as a potential site due to the occurrence of loafing adults, the presence of appropriate
substrate and proximity to the Mansfield Channel Pass. A second site was chosen because of its
proximity to the site of a previous unsuccesstul nesting attempt, and the presence of appropriate
characteristics. This site was located near the mouth of the Colorado River in West Matagorda
Bay and is referred fo as Dog Reef.

1n 1993, twenty decoys were deployed on the two islands in February. Although large
numbers of adults {more than 40 at Mansfield Intersection, and more than 206 at Dog Reef)
were seen at both sites during May and June, no nesting was detected. Signs to indicate the
sensitivity of éhe sifes to human disturbance were erected. However, the Mansfield intersection
has significant boai traffic around it and & local fishing guide mdicated that the Dog Reef Islands
receive significant disturbance from aw boat frafiic.

In 1994, twenty decoys were deployed on the Dog Reef Islands in February. Decoys
were not deployed at Pori Mansfield The largest number of pelicans were seen near the site on
May 5, 1994; 5 adults and 12 juvemiles. A local observer (Raymond Cox, pers. comm ) noted
brown pelicans carrving sticks to the decoyed island in mid-April. No evidence of pelican
nesting was found when the istand was infensively searched in late June, Substantial fite ant
activity was noted during the late june visit and the effect of this activity on nest site selection is
unknowi,

~ 1n 1995, twenty decoys were deployed on the: Dag Reef Islands and on Second Chain of
Islands (a historical pelican nesting site} in February. No nesting occurred on either 1sland.



Threats

Eoltution

All of the islands currently used by nesting Brown Pelicans occur adjacent to major
transportation comdars. Several of the most important ones occur at the intersections of heavily
used transpori routes. These routes are used to transport petrolevin producss and the potential
for adverse impacts asscoiated with spills of these products is great. During 1993, éwo spills
ocourred which raised concern as io umpacts 0 Sundown [sland and Pelican Island, the two most
important nesting istands on the coast. An oil spill which distributed a heavy product along the
Texas coast south to Padre [sland entered Matagorda Bay and threatened to impact Sundown
Island. This spiil accurred prior to the onset of nesting activity, so the threat was greatest for
aduits using the pass. In April of 1995, a cumene spiil cccurred near Ingleside on the north side
of Corpus Christi Bay. This product is 2 volatile product which produces dangerous vapors. The
public was evacuated from the area of the spill and the wind blew the plume of volatilized
product over Pelican Island. Luckily, ne mortality was detected as a resnlt of ¢his spill. These
two smlis do serve to illustrate the threat to these breading colonies as a resuit of oil or toxic
spills. |

Human Disturbance _

Human distusbance continues to be a concern refative to development of additional
pelican colonies. The UJ. 8. Fish and Wildlife Service successfully publicized the young colony
forming on Litite Peiican Island, and this publicity may have aided in allowing this colony to be
productive. Continued disturbance has been reported for the Dog Reef Islands, and no
additional nesting has taken place on these islands, Additional publicity and wardening may be
required before additionat istands are colonized.

Exosion

The occurrence of these islands on heavily used transport routes contnbutes to their
erosion. All of the currentiy important aesting islands were produced as a resuit of dredge
disposal, and maintenance of these 1slands may require continued placement of dredge matenal
on them. Other erosion control management should be accomplished where possible. Currently,
negotiations are being made to provide for deposition of dredge matenial on Sundown and
Pelican Islands.

Predators

Predators continue to be a theeat to many of the waterbirds colonies. Many of these
mammalian predators can be controlled on istands where a contiruous mftux of predators does
not oceur. Cwrently, predators are not posing a serious threat to existing Brown Pelican
colonies.

Imporied Fire Ants

imported fire ants have been implicated as deletenious factors in the reproduction of
coloniat waterbirds, The importance of this pest relative to Brown Pelican nesting activity and
colony formaticn is unclear, and further research on effects and management should be
supparted.

Causeway and Other Mortalities

The Port Isabel Causeway continues to be a source of mortality during north fronts when
pelicans fly over the causeway, are forced down on the deck of the bridge by turbulence, and are
struck by cars. The Texas Departinent of Transportation has taken steps to reduce this mortality.
Addisional morbidity and mortality can be astnbuted annually to entanglement with fishing gear.



LITERATURE CITED

Anderson, D. W. 1988, Dose response relationship between human disturbance and brown
pelican breeding success. Wildlife Society Bulletin 16:339-3435,

Anderson, D. W., F. Gress, K F. Mais. 1982, Brown pel{cans influence of food supply cn
repmductmn Qikos 3%:23-31.

Andersonr, . W. And J. J. Hickey. 1970. Oological data on egg and breeding characteristics of
brown pelicans. Witson Butletin 82:14-28.

Anderson, D. W_ J. R Jeht, Jr., R. W, Risebrough, L. A. Woods, L. R. Deweese, and W. G
Edgecomb. 1975. Brown pelicans: improved reproduction off the southern California
coast. Science 190:306-808.

Blankinship, D. R. 1987. Completion report: investigations of Eastern Brown Pelicans
{Pefecanus vecidentulis carolinensisy in Texas and Mexico - 1986, U, . Fish and
Wildiife Service. Albuquergue, NM.

Farmer, M. 1990. The reddish egrets of the Jower Laguna Madre of Texas. Report submﬁted to
the U 8. Fish and Wildlife Service. 39 pp.

Hoese, H. D. And R. H. Moore. 1977, Fishes of the Gulf of Mexico, Texas, Lowsiana, and
Adjacent Waters. Texas A&M University Press, College Station, TX. 327 pp.

Jehl, J. R, Jr. 1973, Siudies of a declining pepulation of brown peticans in northwestern Baja
Californta. Condor 75:69-79.

King K. A.. E. L. Flickinger, and H. H. Hildebrand. 1977. The decline of the Brown Pelicans
on the Louisiana and Texas Gulf Coast. Southwestern Naturalist 21:417-431.

King, K. A., D. R. Blankinship, E. Payne, A. J. Kiynitsky, and G. L. Hensler. 1985. Brown
pelican populations and pollutants in Texas 1975-1981. Wilson Bulletin 97(2y201-214.

Lange, M. L. 1992, Drafi - Texas Coastal Waterbird Colonzes: 1973-19%0. Census Summary,
Ailas, and Trends. U. 8. Fish and Wildlife Service. 209 pp.

Mabie, D. W. 1986. Finai Report - Job No. 31: Brown Pelican Study. Federal Aid Project No.
W-103-R-15. Texas Parks and Witdlife Blepastment. 13 pp.

Martin, C. 1991, Special Administrative Report: Texas Colonial Waterbird Census Swmnmary -
1990, Texas Parks and Wildlife Department and the Texas Colorial Waterbird Society.
132 pp.

Mendnhall, V. M. And R. M. Prouty. 1578. Recovery of breeding success 1n a population of
brown pelicans. Colonial Waterbirds 2:65-70.

Moore, R. L 1974, General ecology, distnbution and relative abundance of AMugil cephalis
and Musgil curema on the south Texas coast. Contributions to Marine Science 13:241-
255.

Oberholser, H. C. 1974. Bird Life of Texas, Vol 1. University of Texas Press, Austin. 330 pp.

Orians, G. H 1969. Age and hunting success in the brown pelican.  Animat Behavior 17. 316v
319,

Paul, R. T. 1977. Pelican comeback. Texas Parks and Wildiife Magazine 35(3):12-15.

Pearson, T. G. 1920. Exploring for new bird colonies. Bird Lore 23:276-277. )

Schreiber, R. W. 1976, Growih and devetopment of nestling brown pelicans. Bird Banding
47(1)19-39.

Schreiber, B. W. 1977. Maintenance and behavior and communication in the brown pelican.
Cmuthological Mongoraphs 22.

Schreiber, R. W. And E. A. Schreiber. 1983, Use of age-classes in monitoring popufation
stability of brown pelicans. Joumal of Wildlife Management 47(1).105-111.

Texas Colonial Waterbird Society. 1982, Aa Atlas and Census of Texas Waterbird Colonies



1973-1980. Caesar Kieberg Wildlife Research Institute. Kingsville, TX. 358 pp.

U. §. Fish and Wildlife Service. 1979. Eastern Brown Pelican Recovery Plan. Endangered
Species Office, Atlanta GA.

Wagner, M, and M. L. Lange. 1994, Special Administrative Refport: Texas Colonial Waterbird
Census Summary 1991-92. Texas Parks ard Wlldllfe Deparimeni and the Texas
Colonial Waterbird Society. 34 pp.



