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CHARACTERIZATION
OF HISTORICAL ESKIMO CURLEW HABITAT
IN TEXAS

1 INTRODUCTION

This report describes a pilot study to characterize habitat for confirmed and

~ possible sightings of the Eskimo Curlew {Numenius borealis) in Texas. The research
Iinvmved the integration of sightings and field survey with remote sensing and Geographic
Information Systemn (GIS) technologies. The objectives of the project were to compile
Eskimo Curlew sightings in Texas from sources including published literature, the U.S.
Fish and Wildlife Service, and the Texas Ornithological Society and to identify potential
Eskimo Curiew habitat with historical digital satellite imagery. From the satellite imagery,
areas which meet the habitat criteria gleaned from the literature will be identified and

mapped. it is recommended ihat these areas be monitored for Eskimo Curlews.

11 DESCRIPTION OF THE ESKIMO CURLEW

A detailed literature review was conducted to document and summarize historical
sightings of the Eskimo Curlew in Texas since the mid-1800s. Throughout the literature,
frequent mention is made of the care which must be taken for an accurate identification
of this species because of its similarity to other species such as the Whimbrel (Numenius
phaeopus), Long-biled Gurlew {Numenius americanus), and Little Curlew (Numenius
minutus} {Ernanuel, 1962; Heiser, 1943, Williams, 1858). Gollop et al. {19886) suggest that
"a ‘good” identification of an Eskimo Curlew is fatilitated by f.amiliarity or field comparison

with Whimbrels {and other shorebirds} for length, bulk and bill, and by careful attention
io the underwing---the lack of barring on the primaries and the cinnamon wing lining.
Eskirmno Curlews on the ground will occasionally raise their wings above the back permit-
ting determination of details of the underwing".



Scme identifying charactenstlcs of ihe Eskimo Curiew mclude {Gollop et al., 1986}
Underside {:f primaries unbarred
Wing linings pale to rnch ¢innamon
None to indistinct central head siripe -
Faint eyestripe

General plumage warm and in browns

Base of lower mandible flesh-colored, pink, for less than half its length

_ Leg color dark green, dark brown, dark gray-blue (Emanuel, 1862)

B L L

Posterior leg scutes hexagonal, reticulated
Weight = 270-454 g

10.  Stretched length = 30-38 cm (12-15 in}
11.  Tarsus = 40-46 mm {1.57-1.81 in)

12. Bill = 42-65 mm (1.65-2.56 in)

13 Bill:Head ratic = 1.25:1 to 1.751

w

Oberholser (n.d.) provides this description of the Eskimo Curléw's field traits:

"Very similar to the Hudsonian Curlew, but size decidedly smaller;
length about 14.00 inches; build more:stender; bill decidedly shoiter,
less curved downward and thinner; crown without a broad distinct
central light buffy stripe! breast with dark V-shaped markings; outer
wing-guills (primaries} uniform dark brown without cinnamon mark-
ings, obvious in the spread wing. Now practically extinct”.

Emanuel {18682} mentions that the Eskimo Curlew sighted March 22, 1959 on
Galveston Island was budly in color rather than grayish ke a. Whimbrel. In addition to the
above comparisons betweenri the Eskimo Curlew and the Whimbrel, Scoft (1987}
comments that the curiew’'s upperparis are darker and its crown is less strongly
patterned. _ )

Unforfunately, some of the uncertainty in the correct identification of the Eskimo
Curlew experienced in the past, even by expert birders, was due to inconsistent descrip-
tions in field guides of its physical characteristics, such as its-leg color {Emanuel, 1962).

At times, however, the simultanecus sighting of the Eskimo Curlew in close proximity to
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one or more of the bird species with which it was commonly seen and/or mistaken for
provided the opportunity for comparing their _physical traits in order to arrive at & more
accurate identification (Williams, 1959; Heiser, 1945; Emanuel, 1862}.

1.2 ESKIMO CURLEW HABITAT

The degree to which one can be certain of the accuracy of Eskimo Curlew habitat
description and characterization depeﬁds on the degree to which the cn_:lrlew is accurately
identified. There are several species which occupy habitat similar to that of the Eskimo

Curlew. These include the Common Galden Plover (Pluvialis dorminica), Bufi-breasted

Sandpiper' (Tevnaites subryficollis), Black-bellied Plover (Pluvialis squatarota), Long-billed

Curlew (Numenius americanus). Upland Plover {Bartramia_longicauda), and Whimbrel

(Numenius phaeopus). Gollop et al (1986) report that the Eskimo Curlew's most

common campanion is the Golden Plover.
Gollop et al. (1986) gave the following account of Eskimo Curlew habitat:

"Like most birds these curlews used a variety of habitats in their
annual travels. All were open, from the grassy ‘Barren Grounds’ for

breeding fo fall concentration areas at the delia of the Kobuk River
in Alaska, the ‘low hills, partly barren, and the rest covered with small
bad-spruce’ in Labrador and the ’sterile rmountainous tracts’ of
gastern Quebec. When they were not on the mud flats or sandbars,
curlews preferred headlands and hills within a few kilorneters of the
sea. They also used old fields and closely grazed pasiures in
Massachuseits, Texas and elsewhere, and broad dry or marshy
pampas in Argentina.

Burned-over prairies and marshes were particularly attractive
to migrating curlews in Nebraska, liinois and Massachuseits, while
on Prince Edward lsland, llincis and Nebraska, they were jound
fallowing the plough in wheat and corn fields. In Maine they once
used a patch of clover. In Texas one birg appeared to use the same
field for at least three weeks. Curlews roosted on the beaches along
the coast but were rarely found near water in the Midwestern sfates".

Pertaining to the April 29, 1845 sighiing of two Eskimo Curlews among a large
group of marsh and shore birds, Helser {1845} stated: "All were feeding over a wide area
of sand flats, shallow ponds, and grassy patches near West Bay on Galveston island".
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Willlams {1958) stated “The pasture in which the bird was seen most ofien was being
.grazed by caﬁle; it was well drained and gently rolling, with grass about three 1o four
iriches high'. '
According to Oberholser (n.d.), the Eskimo Curlew in Texas

“frequented principally the plains and the prairies, both in thé interior
and in the coast region. Although, like.other species of shorebirds,
it was found about the ponds, lakes, sloughs, and streams, if also
ranged the dry fands often at some distance from water. In
cultivated areas it ofien visited the plowed fields. Ia the early days
during the spring migration this curlew was exceedingly abundant on
the Texas prairies”.

1.3 ESKIMO CURLEW MIGRATION

Figure 1 illustrates the Eskimeo Curlew’s path of migration.. Our literature review -
revealed the following accounts of this migration:

“They flew in that peculiar manner which distinguishes the curlews
from all other birds in flight, a sort of wedge shape, the sides of
which were constantly swaying back and forth fike a cloud of smoke
waited by the lighiest zepher

[sic]....Long, dangling lines, either perpenchcular or horizontal,. the
tower parts of which whirl, rise, or twist spirally, while the apex of the
fiock is seemingly at rest_“ (Turaer in Bent, 1962).

Goliop et al. (19886) indicate that thé_ largest part of the Eskimo Curlew population

"began its southward journey by migrating east, possibly from
Siberia and certainly across Aleska, the Northwest Territories and the
tip of Ungava, Quebec, before turning south down the east coast of
Canada. While there are records of flocking in Alaska, .nothing is
known about resting areas between there and Hamilion Inlet,
Labrador---a distance of more than 2400 km (1500 mi.}. |n Labrador
the birds concentrated along a strip of shoreline fess than 160 km
(100 mi) long and probably not more than 10 km (6 mi) wide.

At Cartwright Harbour, Labrador, the first birds arrived as
early as 28 July and they regularly appeared in the first week of
August. Usually they stayed in large numbers through the month but
we do not know whiether individual birds stayed that long or whether
there was a steady turnover. Final departures usually took place



uF"

1
J—

H

|
!
II

1]

"H.
"-‘.1._

;”“E:%_-M AT T

"~_ ARML - ":I.
-

Y - .
s wFET, -
# CEFTIWEER L
. - ]
- - ,
. k1 )
3 \
.
L L
o BEFTEWEED ™,
LR e
S &
Kl S
— e - D e
" oy rLmacy
5, Lo}
o - .- . sy
| "
: ,_:“':-:}: -~ - . -_-__L_'_'_'_'_r"L.._ .
IoCEum . Rt —_
: bl Aot
. 4 T b
FENCE e WITT WA WOMITH ST 5. mZd —KN-_. -
e L et S »_q
LOWETRLE - T o

Fm g g 1% e B TE

Figure 1:

Eskimo Curlew Migration Path {(U.S. Fish and
Service, 1980},

Wildiite



during the last two weeks of September and curlews in Ociober
were a rafnty. In migration the birds flew high, frequently changing
flock shape and flight altitude.

As for predators on migration, Audubon found curiew remains
below a Gyrfalcon nest near Bradore, Quebec, and Coues watched
a Meriin foraging amonyg immense fiocks of curlews in Labradore.

The birds may have followed both shores of Newicundiand
after taking off from Labrador and the north shore of the Gul of St.
Lawrence in eastern: Quebec. There are suggestions that stopovers
even as far north as lles de la Madeleine, New Brunswick, Nova
Scotia and Prince Edward Island were storm-related. Certdinly the
curiews paid little attention to the Atlantic coast of the United States
unless head-on storms turned them westward. When this occurred,
Cape Cod and Nantucket, Massachusetts, reaching out into the sea
as they do, were their first iandfall. However, migrating curlews and
adverse storms seldom coincided. _

Once the birds left Labrador, their route was over the ocean,
apparently east of Bermuda, with birds fanding there and in the West
indlies only if thay flew into adverse weather. If they needed to rest
during their day and night flight, they could settle onto the water.
While landings were reperted for the Guianas, reports are noticeably
lacking on where the hordes regularly landed for the first time after
a flight of 4000 to 3000 kv {2500-3000 mi.). They passed through
Brazil and FParaguay, some wirdering in Uruguay but many more in
southern Argentina, where the first birgs arrived in September. Falf
migration ook two fo three months.

Spring migration probably began in late February or in March.
The route taken through South America remains a mystery although
there is some evidence that Central America was used and that the
Yucatan Feninsula may have been the jurmping-off point for a flight
acrass the Guif of Mexico to Texas. In March Eskimo Curlews could
be found from Argentina to Nebraska. Migration may have slowed
through Texas, Oklahoma, Kansas and Nebraska, although in May
the birds were found from Texas to Alaska. There are no verified
records for North Dakota or Saskatchewan, suggesting either an
overilight to the breeding grounds or an absence of observers at the
right fime and place through the 1800s. From South Dakota to the
Anderson River, NWT {Northwest Territory), is 3200 km {2000 mi.),
not & long fiight for this species”,

Oberhoiser (n.d.) makes the following comments about the curlew’s migration:

"Like the other curlews this bird often asseémbles, particularly during
the migration seasons, into great flocks of several hundred, or




perhaps thousands of individuals, and these flocks moved in more
or less wedge-shaped formation, similar to that of the Canada Goose
and the other curlews, and the evolutions of seme of these large
flocks was marvelously interesting to see. It moved also in scattered
or rather compact smaller groups, particutarly when migrafing at a
considerable height from the ground, but when flying from place to
place for shorter distances often ¢lose to the ground or water. its
flight is sometimes rather swiff, and a little resembles thai of the
(Golden Plover, pariicularly if not protracted; but at other times it is
much mors like that of the other American curlews. On the ground
it walks and runs much as the Hudsonian Curlew, and its generaf
habits are similar, -

From the breeding range of this species in northern
Mackenzie, the Eskimo Curlew migrated in-great numbérs eastward
or southeastward to Labrador, and spent a brief time in that region
to fatien on the berries that are so numerous there. It thence moved
southward along the Atlantic coast of the United States and across
the eastern part of the West Indies to South America, then on o the
pampas of Argentina. In the spring it returned to its breeding
grounds mostly through the Mississippi valley and central Canada.
If fair weather prevaited the birds would fly probably from Nova
Scaotia to the Lesser Antilles in a single flight, but if they were beset
by storms or adverse winds they would stop sometimes in large
numbers along the coast of the northeastern United States'. .

Regarding the Eskimo Curlew's Texas migration range, Oberholser {n.d)} states
that, in the west, the species has been seen in Eliasville, Lampasas, "the plains along the
Rio Grande in the extreme central _wes.tem cornar” of the state, Fi. Stockton, Boerne, and
San Antonio. He also mentions the bird has been observed east to Brownsville, the
northern end of Padre Istand, Corpus Christi, Victoria County, Calhoun County, Galveston
Istand, Long Point, Rice, Wise County, Gainesville, and Clarksville,

1.4 ESKIMO CURLEW STATUS

The Eskimo Curlew'is listed by the USFWS as an endangered species {Gollop &t
al., 1986), and may already be extinct. According to Gollop et al. {1986}, “for all the
present century the Eskimo Cutlaw has been an endangered species. | has not been
reported with certainty in at least 30 of the last 86 years. Since 18186, sightings have
a1wa'ys been of fewer than 25 birds at a time, most often one or two", Regarding the
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curlew’s status. in Texas, these .authors report: "STATUS: Regular common spring
migrant. RECENTLY: Irregular rare spring”. Scott (1987) comments that "this species
is almost extingt; identification must be made with great care'.
With respect to the Eskimo Curiew’s former status and likely réason for its decline,

Gollop et al. (1986} have this to say: o '

'If, ag alleged, Eskimo Curlews were among the birds that guided

Columbus to the New World five centuries ago, they unwittingly may

have sown the seeds of their own destruction. They are a species

that 150 years ago occurred in ‘millions,’ reminiscent of Passenger

Pigeon numbers, and may have been secend in abundance only to

the Lesser Golden-Plover amcng some 50 species of North Amer-
ican shorebirds".

They add that "during the last half of the 18th century as civilization® expafnided in
the New Worldf' curlews experienced a decline "from great abundance tb great scarcity.
How various factors contributed to this decling cannot be documehted, but'it is possible
that curlews were killed by man every day of the year through the 1870s---a period of
urregulated hunting and seerningly unilirmited bird populations”. |

1.5 REMOTE SENSING OF ESKIMO CURLEW HABITAT

Remaote sensing invoives sampling of eléc‘tmmagnetic radiation {EMRB} that is
refiected or emitted from the earth’s surface. Features on the earth can be characterized
by their pattern of spectral emittance, their *spectral signature,” across thé electromagnst-
ic spectrurn {EMS). For exarmple, Figure 2 displays spectral signatures typical of green
vegetatian, dry loam soil, and clear water. The relative spectral differences between these
matertals are the basis for classification of digital satellite imagery.

The digital imagery used for this study of Eskimo Curiew habitat was collected by
LANDSAT 2. LANDSAT satellites orbit the earth in repetitive, near-polar, sun-synchronous
paths at a nominal altitude of 917 km over the equator and circle the earth in 103 minutes
(14 times per day). Every 18 days.(252 orbits) the satellite returned to the same position.

Specifically, spectral data were recorded by an earth-viewing Multispeciral Scanner
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{MSS) which synchronously collscted reflected radiation in four discrete spectral bands
ranging from 0.5 to 1.1 umn {micrometers). This range includes, in the visible spectrum,
green and red as well as infrared radiation. Each geometrically corrected MSS image
records data for an area of 183 by 170 km [116:'1:-? 106 mi) with a ground resolution of
approximately 80 meters (Avery and Berlin, 1985}_. The unit of resolution (equivalent to
6400 m?) is termed a "pixel” {shaﬁ for picture elerment). | .

The specific M3S image used for this study was obtained from the EOSAT
Company of Sioux Falls, Sodth Dakota and was recorded on Feb. 1, 1876 (Scene iD No.
B237516112500, Path 27, Row 40). The géneral area of Texas covered by this image is
shown in Figure 3. s ‘

2 METHODS

This porion of the repont {ifacusses the data collection for Eskimo Curlew -
sightings, the digitat image classification and accuracy assessment techniques employed,
and the methods of GIS analyses used to characterize habitat for the Eskimo Curiew.

All image processing and GIS analyses were conducied with the Earth Resources Data
Analysis System (ERDAS). )

21 ESKIMO CURLEW SIGHTINGS: DATA COLLECTION

Information on curlew sightings was obtained from a”reviéw of the literature and
personal contacis with oroithologists, Musa_ums ﬁere contacted io request searches for
Eskimo Curlew specimens obtained 'fféﬁl'_lf:I Te'xas.' At least two of the individuals
mentioned in ACKNOWLEDGEMENTS, Amcald {personal communication) and Emanuel
{1862, were invoived in Eskimo Curlew sighiings of the early 1960s on Galveston Isfand
reported in the literature.

Some comments are needed about the term "sighting” and how our interpretation
of it affects the number of obhservations we included in our Summary List of Eskimo
Curlew Sightings {see Table 2 in Chapter 3).. During the literature review, it became
apparent that the number of Eskimo Curlews ac:t’uafly"sightéd ona j:‘aE!rtiGl.JTEil'".datE or over
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Figure 3: General Location of LANDSAT 2 MSS Image of the Study
Area. :
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a particular range of dates might be more than the number reported. Some references
contain charts which summarize curlew sightings over several years. An example from
Blankinship and King (1984) is shown in Table 1. This table shows ten sightings, each
evidently based upon a date or range ﬁf dates. However, there is évidence in the
literature that a larger number of sightingé were made. For.example, Blankinship and
King (1984} appear to interpret the March 22-April 26, 1959 eﬁtry as one sighting. From
his participant’s viswpoint, Emanuel {196_.2}- clearly explains that an Eskimo Curiew was
sighted on March 22, April 5, April B, April 10, April 12, and April 26, .and therefore, we
would censider this as six sighting. The curlew seen on these six occasions may &r may
not have been the same bird, and the one seen on March 22 was "several miles"” from the
sightings made on the other five dates (Emanusf, 1862; Willams, 1959}, but we shall
make the assumption of six separate sighiings.

Naturally, this can possibly affect the values in the "Number of Birds" column
(whether or not the same bird was seen), the meaning of which is ndt always clear in the
lterature. Among the possible meanings for these values are: {a) the total number of
curlews seen/captured during the time period given in the "Date" column; (b} the
maximurn fnumber of curlews captured or seen fogether on any single oceasion during
the given period {the meaning which evidently applies 1o the Aprril 29, 1345 sighting and
the one which we have adopted - see Table 2 in Chapter 3); and {¢) the number of
curlews seen or captured each day over a range of dates. Gollop et al. {1986) appear
to imply that meaning {b} could be correct when they mention that since 1916, sightings
have always been of fewer than 25 birds af a time, most often one or two,

Since our compilation takes these matters into account, we hope it reflects a truer
meaning of the term "sighting". Our point here is that when a bird is sighted and
subsequently lost fram view, & may or may not be the same bird observed at some later
time. Whether it is the same bird or not, we consider that later fime to be a different
sighting and count it as such in our list of observations, espectally if if is separated from
previous sightings by substantial time and space (houirs to years and several miles). .In

addition, we note that different observers were often invoived in the separate observations
we list.
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Table 1: Summary Chart from Blankinship and King, 1984

Table 3. Eskimo Curlew sightings in Texas, 1945 to 1863,

L ocation®

Number
Gate _ of Birds
Apr 29, 1945 .2
Apr 27-29, 1850 1
Mar 22, Apr 18 &26, 1851 1
Mar 22-Apr 26, 1959 ' 3
Apr 3-6, 1960 1
Mar 31-Apr 3, 1961 1
Mar 23-Apr 15, 1961 __ _ 2"
Apr 11-12, 1963 - - 1
Mar 29, 1864 2
Apr 30, 19638 1

. GGakveston lsland

Aransas N.YW.ER.

Galveston Isfand

. Galveston island

Galveston Island
Galveston Island
Galveston Island
Rockpor

Calveston !sland

Rockpont

bverifien by photographs (D.L. Bleit).

Aala from Emanuef (1662}, Oberholser (1874}, fversen {1876}, and Afdrich (1878)
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Upon review of the summary charts in the literature, we encountered similar
situations for the sightings of April 3-6, 1960, March 3%-April 3, 1961, and.'March 24-April
3 or 15, 1862, or, as in one chart, as merely 1960, 1861, and 1862. In our list of
sightings, we separate each of these time periods out into individual observations based
on descriptions in the literature about them, |

Regarding the 1962 dates mentioned above, there is an apparent lack of
consistency in the literature concerning two aspects of these sightings: the dates
involved and the number of birds sighted. April 3 is the date given by Emanuel (1862},
whereas the 15th is provided in Blankinship and King (1984) and Lasley (i989). The
. number of birds sighted is reported {o be two in both Blankinship and King (1984) and

Emanue! (1982}, three or four by Wesion and Wiliams {1865), and four by Gollop et al.
{1386).

2.2 TECHNIQUES OF IMAGE CLASSIFICATION

Identification of landuse categories within the study area was achieved through the
identification and extraction (from the satellite image) of significantly different clusters of
spectral data called classes. Each class represents a category of interest, and was
isolated on the basis of statistical diferences in spectral reflectance.

Prior to classification, the pre-processing steps of gearectification, data transforma-

tion, and signature extraction were required. Figure 4 illustrates these steps as part of
the entire classification procedure.

2.2.1 GEORECTIFICATION

Georectification was performed on the digital satellite image to provide spatial
reference to the Universal Transverse Mercator (UTM) coordinate system and to correct

for error produced by changes in sateliite attitude {roli, pitch, and yaw) and altitude. An
outling of the rectification procedure is found in Figure 5.

Georeclification was accomplished in two steps. First, recagnizable features on

the LANDSAT 2 MSS image were matched with specific locations on U.S. Geological
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Figure 4; Basic Steps for Digital Image Analyses.
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Figure 5:

Basic Steps for Digital image Rectification.
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Survey (USGS) 1:24,000 scale maps from which precise coordinates (e.g., meters in
northing and easting) were determined with a digitizing tablet. Second, a coefiicient
matrix was determined which described the geometric relaticnship between image pixel
locations and associsted map coordinates for each GCP. Te achieve this, the total root '.
mean équare {RMS) of spatial error bétween the image locations and map coordinates
was determined. The RMS atiributable to each focation was also calculated. GCPs
contributing the greatest error were sequeﬁtiaﬂy reinoved until the total RMS was less
than or equal to 1.0. Remaining GCPs were used to calculate the final set of coefficients
that model the geometric distortion of the image. These coefficients modeled six types
of data distortion: translation in X and Y, scale changes in X and Y, skew, and rotation
(Billingsty, 1883). The coordinate fransformation coefficients were applied to every pixel
in the input image in order o relocate it to s proper position in the rectified ouiput
image.

The final phase of rectification, resampling, involved the extraction of an individual
pixel's value from its original location and placement of that value at the appropriate n;ew
coordinate location, Nearest Neighbor interpolation aigorithm was used for all image
resampling. After rectification, resulling image pixels were referenced by row and column
and with respect to the UTM map projection system.

2.2.2 IMAGE CLAGSIFICATION

Classification of digital satellite imagery is & means of spectral pattern recognition.
Classification of the LANDSAT 2 MSS irnélge is accomiplished with a combinad supervised
and unsupervised classification technique. These allow extraction of signature statistics
from the image based on spectral response variations within and among bands.

The first step of the Jassification procedure was an unsupervised classification
algorithm used to extract signature statistics from the image based on spectral response
vartations within and among bands. The second step, supervised classification, involved

the extraction of specific signatures from the M35 image. Signatures for known areas of
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pasture were determined and merged with the signatures developed in the unsupervised
approach. _

The final classification step was the application of a supervised classification
algorithm. The algorithm analyzed the digital satellite data with respect to the catalogue
of combined signatures. Each pixel was compared with the signatures and was assigned
o a signature with which it has the highest probability of belonging, based on statistical
similarity. An output image was then.generated in which every pixel from the MSS image
has been assigned a particular class value. *

Due to the age of the image (1976}, ground truthing was impossible and therefore
an accuracy assessment unavailable. However, county soils surveys which map soil
series on black and white aerial photography were available, The date of the photography
coincided with the satellite imagery so that a certain amount of classification assessment
was undertaken. Based on these analyses, our final cfassification inciuded only five

landuse categories: water, forestfshrub, pasture/shrub; agriculture, and disturbed/urban.

3  RESULTS AND DISCUSSION

This section comains and briefly discusses the list of Eskims Curlew sightings
compiled as explained in section 2.1, Also discussed here are the resulis of landuse
classification and Eskimo Curlew habitat identification.”

P

3.1 ESKIMO CURLEW SIGHTINGS: SUMMARY LIST

A compilation of sightings within' Texas of the Eskimo Curlew from the literature
{and personal contacts) is provided in Table 2. The locations of these sightings are
shown in Figure 6. Multiple sightings are reported to have occurred over the years at
seven of these locations. As menticned earlier, it is possible that some sightings in Table
1 and Table 2 are misidentifications. Quf-intentions in the compilation of this list include
the desire to be as thorough and accurate as possiblé, but accurate only in how the list
reflects the fiterature and personal contacts from which it came.
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Table 2:

Summary List of Reported Sightings of Eskimo Curlews in Texas.

Moy

Apr

Apr

Mar

Har

Mor

Mar

Apt

Har

184% or

GEMERAL SPECIFIC
LOCAT L ON LOCATIOM
Ria Grande plains 7
in central
WERLEern corngr

af Teaas

Pgacpa Ft, Stockton
Cauwnty

Washimaton  Long Point

County

Cooke fGainosville
County

Cooke Grinzsviile
County

Buoces Mauth of
County Hueces River

mear Carpos
Christi

Hueces Padre 1stand
County

Caake Gairnesville
County

Cooke Gaincsyillo
Covnt y

Caoke Goinesvil le
County

Coake Gainesville
County

Cooke Catnosvalle
County

Couke Carmnsville

Lount y

NIIMBER
T VED

A fow seen

3c

1
First flock
seen

L

Several C;
seen singly
or 1IN graups
af 3 or 4

Flocks of 20
0Or MWFg SEtn
Hoted
Abundant
15
Soon

Soon

§ oo

ORSERVER
COLLECTOR Y
REEQORIER

G.A. McCalt

F, Tufly
G. Lingecum
G_H. Ragsdﬁle
G.H, Ragsdalo

E.E.ﬁSennett

G.H. Sonnelt
G.H. Ragudake
G.H. Ragsdele
G.H. Ragsdnla
G.M. Ragsdndie

G.H. Ragscale

G.H. Ragsdake?

SIGHT MG
ETATUS
{With 10%)

*

Linsubmi £ Fed

Accepted

Unsybmitted

Unsubmitted

Unsubwni tted

Unzubmi b tod

Ui aban i &t eed

REFERENCE

Oberhelser, nod.

Lasley, 1989
Dbechalser, n.d.

Lasley, 198%:
Cherholser, n,d,

(baerhelaer, n.d,
Lasiey, T9a9;
Oberhol ser, n,d,

Lasley, 1989;
aberhol ser, nad.

Lasley, 1987:
Oberholser, n.d.

Dberhalser, n,d.
tGberbelser, n.d.
Lesley, 1980

Oberholgser, n, d,
tOberhslser, n.d,

Oberholser, n.d,

Lasley, 1989;
Obevholser, nod.
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Table 2:

Summary List of Reported Sightings of Eskimo Curlews in Texas {continued).

DATE
Mid-March,
1873

Har ¥, 1880

Mid-Marech,
1880

Mar 17, 18840

Mar 7, 186D

bar T, 1984

Mar B, 1884

Spring,
1841891, &
gt least
unt il 1900
kpr 1, 1884
1484 - 1520
Mer T, 1885

mBar 12, 1885

Mar 2¥, 18A5

GEHERAL
LOCAT I OM

Navarro
County

Kerdal
Colinty

Nawarra
County

Kerwdalk
County

Coake
County

Conke
county

Conke
County

Hepar County

Wise
County

Y oy
Loty

Lopke
County

Lok
Cowinty
Enufc
Cointy

SPECIFIL
LRCa TGN

Rice

Boerne

Rice

Berer me

Lainesville

Gairmesville

Gainesyil e

Sak Antonit

Elipsville

Gainesyille

Gainesuillc

Gameenvil la |

HELEHHER.
THYLILVED

Bk inctant

P ing
trars i ent

15 (fairly
common £ 1Mo
wient]
Alzadant
spring
transient

I

18

Soor

Zeen

Flocks méen

Ghserved
Raee transient
First seon
fiying routh

Saan
Thousancds
rirar ted on

lorggle prranries
bey i Eooy

DBSERYERS
COLLECTORS
REPDRILR

1.0, Dgilby

H.C. Brown ?

1.0, 0gitby

W,C.Broun
R RLgsdale
G H. Ragsdale
G.H. Ragsdaole

H.F. ALEuater

G.H. Raogsdrle
H,?. Beredick
G.H, Ragsdale
G.H. Ragudalo

G.M. Ragscdaln

SIGHTING.
STATLS
[Wilh 1053

*

Unsubmit tod
Lifs Likbm & ¢ edd

Unsubmi e

REFEREMCE

Oherhstser, nod.
(herholser, n.d.
operhalser, n.d,

Lasley, 198%;
Oherholser, n,d.

Lasloy, 1939;
¢berholser, n.d,
Oherholser, n.d,

oberholser, n.dh.

obervholser, n.d.

Oberhel zer, n.d.
Gbarholser, m.d,
Bherholser, n.d.
Oherholver, n.d.

Mwerhalaer, nd,
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Table 2:

‘Summary List of Reported Sightings of Eskimo Curlews in Texas (continued).

DATE-

1084

188%

1590

1894

Mar

r

Mar 36, 1985

Mar 24, 1887
Mar 25, 1883
Mar 22-23,
Har 24, 1339
Mar 27, 1289
Mar 27, 1889
Apr 2; 1883
Mar 28, 18%0

Apr 2, 1890

1897

GEHERAL
LEFCAE [N

Caoke
County

Caihoun
County

Cooke
County

Cooke
Ciunty

CRMCron
Caunty
Conka
County

Coake
Caunty

Caake
County

Cameron
County

Caineron
County

Cama b
Caunty

L AmpAsAL
County

Coame ron
Count y

SPECIFIC
LOCARLIDN

haineswitbe

Gainegwiile

Gainesville

Brownsvillo

Gainesville

Gaimesyille

Brownsyille

Brownsvibbe

Brownsvil ke

Lampasas]{? )

Clarksville

Brownsvyillo

NUMBE R
I WD

Gl 1 flacks
sooen flying
in a slect
sbarm

Simall flocks
vhnerved

First one soon

Seen
105 or O
Firzt heard
1 (S ar C7)
125
iC
1 ¢35 ;r 7
1% or €7
Flﬁcts af
13 ar 205; 1C

Obseiwerd

1 (% or C?}

GHSERVER)
CUHLEC 1k,
RIFORTEA

G0, Ragudale

da.0. Milchelld

G.H, Bngsdale

W, Kraig

G.H, Rogsdale

G.H. Ragzdale
Fields B
Armakrong

F, Armslrong

F. Armsbeong

A5, Eldredge

Mo Pascy

?

ETLNT NG
» AL
(With 103}

-

LInsubmi ¢ ted

Unsubmi § ted

Unsubmi £ ted

Urrsubuni k ted

Unsubini tbod

Unsubmitbed

LiFrgulsni 4L e

REFERENCE

GOberholser, nod,

Dberholser, n.d.
Cherhplser, n,d,
Cherhoplzar, n.d,
Lasley, 1989
ﬂbcéhatﬁer, n.d.
Lasley, 1989
Oberhatser, nod.
Lasley, 1989;
Oberholser, n.d,
Lasley, 17489
Las Loy, 1560

Losley, 1989;
Oherholser, n.d.

Oherhalser, m.d.

Lavley, 1909




Table 2:  Summary List of Reported Sightings of Eskimo Curlews in Texas {continued).
DRSERVERZ SIGHNTING
GEHERAL SPECTFIC KUKBER COLLECTOR S LTATUS
DATE LOCAT IOH LOCATTOM INWOL YED REPORTER [With TO%) REFEREHCE
1905 Victoria Is J.h. Mitehell - Obecholser, nod.
County
Ap 29, 1945 Galvoston Curlew field a5 Heisgor, Miner, Ursubmitied Gallep ot al.,
Tslored b Kainer 1975:15;
Keiser, 1945;
Lasley, 1989
Apr 2F7-29, Rockpart One mile 15 Hagar & Unsubmitted, Weston and
1950 soukh of Siyder In doubt: Williams, 194%
Reckport soe Loreigends .
cn p.GbE ot
Ak, wol. B2,
Oct, 1965
Mar 22, Apr Galveston 2 is 7 Losolami f fed. Iwersen, 1974;
138 & 25, 1934 [l e In douht Lasley, 1989
(Gollop,
Barry, and
|wirsen
1986:1%)
Mar 22, 19%¢ Lol veston Curbew finkd 1% Feltner & Lnsubmi ¢ ped Lazloy, 1%8%;
16t ard Degver Williams, 19%%;
Emaruel , 1942
Apr 5, 1959 Galveston Curled field 1% Feltrner, liRgLbmi b e Lasley, 1989;
lslend Deaver, Hilliams, 1959;
Emarnel, E Emanugt, 1942
Fimler
Rpr 8, 1959 Galwveston Curfew tield 15 Emanuel Ursubei 1 red Lasley, 1909
154 and Williems, 1959;
Emanuel | 1962
Apr 10, 195¢ Galvestgn Curlew Tigiel 15 Eaonuel & Unsubmi ttod Lasley, 1989:
island N.G, Wil lipms Williams, 195§

Eacarigel | 1962
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Table 2; Summary List of Reported Sightings of Eskimo Curlews in Texas (continued).
ORSERVER? S1aHT1KG
GUENERAL SPECIFIL HIUMBER TOLLECITRS LTATUE
DATE LOCATINN LNCAllON THWOLYED REFORTER [Wilh Ta5% REFERCHCE
Apr 12, 1959 Galveston Lorlew Fficld 1% Edwarts, Unsubmibeed  Lasiey, 1989
Tualand Ematiel, & Willame, A95%9;
Fowler Ematuel, 1962
hpr 26, 1959 Gakwveston curlew fighd 15 ¥ramategui Unsubmitted  Lasloy, ‘I‘?B'.?;
island Willioms, 1959;
Emanuel, 1962
apr 5, 1960 Golvesion Curkew field 15 Aikem, 5.5, Upsubmittod  EmRnuel,
{hpm) - Ishand Wiklinms, & 1961, 1962;
Emarue| Lasley, 190%
Apr 3, 1960 Galweston Curlew field 15 strickling, psybmi kled  Emanuet,
{Lpter] islard Hot fman, 1961, 1963
hiken, 5.0G. Lasley, I9E9
Williems, &
E mriue; b
Apr &, V50 Galwoston Curlew Field 13 Yramategui Ursubmitged  Emanugel,
tsland 1961, 19427
Lagley, 1789
Apr &, 1950 Galwveston curlew ficld 15 Snyder & Unsubmitted  Emanuel,
1alard Shyder 1961, 1942;
\ Lasloy, 1989
Mar 3, V341 Galwveston Curlew field 18 Patten Ungubmitted  Emanuel, 1962
16 Land Lastey, 17E7
Apr 1, 1961 Galveston curlew ficld 15 Lomary, Unsubmittod  £manuel, 1942;
Island Jeter, Lagley, 1737
StewArt, &
shricklimg;
PHOTD BY -
C. HcIHTYRE
Apr 3, 1941 Galveston Curlew Ficld 15 Emanuct, Ungubmitted  Emanucl, 1967;
Island Aiken, B Losley, 190¢

framalegui
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Table 2:  Summary List of Reported Sightings of Eskimo Curlews in Texas {continued).
ORSERVER S S{GHT MG
HENERAL SPECIFILC MIIMEER COLIECTOR S STATUS
DATE LOCATION LOLAT HOK I HVOLYED REPORILE (With TO33 REFEREHCE
Har Z2h-hpr 3, Galveston Curlew field 3 oor 4% | oweey; Accepted callep et al.,
1962 [51ond PHOTO BY (hut number  19B4:15,93;
ALE 1 Z in gueskiond basbey, 1989
Heston &
Williams, 1745
Har D4-hpr 3, Golveston Curfed fiold 5 Strickling & hccepled Emaruel, 1962;
1962 Tsland heshaycs) (hut numser  Goltop et Al.,
: PHOG HY in guostiond  1984:15,9%;
* BLEIIZ Latloy, 1989
1905: 15,95
apr 11412, Rotkport One mile 15 o rupler of Unsubmitted  Lasley, 1989
19643 squth of abuervers" Webster, 1983;
Rerckport Wesron &
wiltiams, 1965
Mar 29, 1944 Galwvostoh Curlew ficld 25 peshayes B Uncubmitted  Lasley, 1989
Tsland strickling Hebsrer, 1964
apr 30, 1958 Rockport Canoe Lake 1% Lieftink Unsubmitted  Lesley, 1989
Ligftink, 1948
Jam 21, %72 Texns T 15 1 Unsubmitted{?) Lahrmar, 1972
May 7, T9B1 Galweston Atkingnn 235 Biankinship Unaccepted.  Blankinship
Bay Island & Kirg B King, 1984;
Lasley, 1989
Mar 11 1984 Benar County tan Antonmie 15 as a fly-hy  Willie Schula Unsubmitted  Lasley E Senton,

Mar 31, 198%

Apas 1T, 19T

Koy 2, 1987

Carkwegton
County

Jieffarson
County

A ahf AL
County

Galweston
13 Lland

Gabine Pasy

Al ock jack
Peinl

im o stori

15

1%

i5

Diwig Marrack

Ynsubwni tted

Urnbsmi L e

Ui cepled

1984 Lasley,
persanal  comm-
nication by
phore, 1-%-21

Lasley & Seaton,
1985

Lasloy, 1989

Lanley, 1908
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Table 2 Summary List of Reported Sightings of Eskimo Curlews in Texas (continued).

DATE

Apr 20, 1990

GEMERAL
LOCATION

Lok pais
christi

SPECIFIL
LacalloM

Flowor BLlutf

MLHAER
IMYOLYED

15

C=Col lagted
s=%ighted

DBSERVERS
COLLECTORY
RERORIER

Dy
Chbpran

SIGHTING
STATUS
{With TO5 REFEREMCE
. Gratg Faanes,

us Fish & Wild-
Life, personal
communicatvon by
phone, 4-27-H

* Status Nnb
Categosized

by TOE (Towas
ornithalagical
Society), See
Part 5.1 and
Lasloy, 1909




Year of First

Number Location Reporied Sighting
1 Rio Grands Plains 1848
2 Fr. Stockion 1860
3 Long Paint 1868
g+ Gainesville 1876
L Mouth of Nueces River 1877

Near Corpus Christi
& Padre island 1877
™ Hice 1879
B Eoerne 1880
9" San Antonio 1884
10 Eliasville 1854
1 Brownsyille 1888
12 Lampasas 1880
13 Clarkisvilie 1854
14* Galveston Istand [Curiew Field) 1845

15% Rockpodt {One mile south) 1950

16 Galveston Bay [Atkinson Island) 1581
17 Sabine Pass 1987

* indicates Location with More Than One Sighting in Table 2

Figure 6:  Locations of Reporied Eskimo Curlew Sightings in Texas
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Some additional discussion of our list of sightings is needed for the sake of clarity.
Blanks and question marks in a column indicate that specific information is not available
or is unclear. In the "SPECIFIC LOCATION" columin, "Curlew field" means either the figld
on Galveston Island where Eskimo Curlews are reported to have been consistently seen
in the past (Williams, '1‘962}, or one of the fields in clogse proximity to it. The "C" and 8"
in the "NUMBEH INVOLVED" column mean captured and sighted, respectively, reflecting
literature descriptions: So, for example, 14C* means that one Eskimo Curlew is repored
to have been captured at the fime and place given. This column also t';ontains SOMme ex-
planatory phrases taken from the associated reference, possibly abbreviated, but with
their gist maintained. '

Pertaining to the "SIGHTING STATUS" column, the following definitions of status
categories are from Lasley {18858). An asterisk {*) indicates that we have no knowledge

of the record in gquestion belonging to any of these three categories.

ACCEPTED: "A record is considered accepted if a specimen has been obtained, a
iecognizable photo has been submitied to the TPRF" {Texas Photo Record File) "and
TBRC" {Texas Bird Records Committee), "or a wiitten description of a sighting has been
judged acceptable by the TBRC. For each accepted record a TPRF or TBRC file number
will be included as a reference, and for specimen records the location and museum
number of the specimen is included where knowr. Note that on many records reviewed
prior fo 1888 only a TPRF number is given. Beginning in 1988 all records of Review

Species including photograghed or specimen records must be reviewed by the TBRC as
well.”

UNACCEPTED: "A record is considered rejected if the TBRC has judged it unaccepiable
by questioning the identification, the origin, or the viable status of the population. [t is
important to understand that in fejecting a record the TBRC is not trying 1o say that the
bird was not saen. A number of factors may contribute to a record being denied:
acceptance. It is rather uncommon for a record to be rejected because the bird was
obvicusly misidentified. More often, a record may be denied acceptance because the
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information provided was not sufficient to document the reported occurrence. It is very
difficult to provide the TBRC with too much detail on a record, it is all too easy, however,
to not take enough time to describe a bird well and eliminate all simitar spacies. The
TBRC file number will be inchided on all rejected records. The TBRC will be happy io

reconsider a rejected record if more information can be supplied.”

UNSUBMITTED: "These are reporis of the species that have appeared in print, {or, in a
few cases, supplied from individuals) but written or photo documentaticn has not been
reviewed by the TBRC. The TBRC solicits any information. regarding any of the
unsubmitted reports. In cases where the 1984 TOS Checklist reports a specimen cannot

be located {s.n.l) that record is considered 'unsubmitted’ for the purposes of this
document.”

3.2 SATELLUTE IMAGERY/ESKIMO CURLEW SIGHTING ANALYSES

One of the original goals of this research praject was to develop a spatial model
based on satsllite imagery which would allow us to predict wheré potential eskimo curlew
habitat still occurs, Thus, an initial stepin the project was to acquire hisicrical satellite
imagery, classify it, and then determing the spatial characteristics of the locafions of
where Eskimo Curlew's had been sighted: Based on consultation with Texas Parks and
Wildiife, a costal satelite image containing Galveston fland was selected as an
appropriate image, since, at a minirmum, Galveston Istand has been the location of
numerous Eskimo Curlew sightings. Since a satellite image covers nearly 8 milion acres,
it seemed reasonable to assume that several Eskimo Curlew sighting locations would be
contained in the image.

The image selected was recorded on the fifst day of February in 1978, and.the
Texas coast approximately bisects the image from the southwest corner of the image to
the northeast cormner of the image. Thus, water {the Gulf) occupies 48.2% of the image
(3.8 milion acres). Pasturefshrub lands occupies the next fargest category of landuse

(25.5% or just over 2 milion acres). However, if the Gulf is removed from analyses,
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pasturefshrub dominates this image with 48.2% of the land surface. Next, agricuiture

lands ocoupied just under 1 milion acres in February of 1976 or 24.1% of the land

surface. Close behind agriculture in terms of spatial extent was forest/shrub lands at just

over 3/4 of a milion acres (18.7%). Finally, disturbed/urban lands occupied approximately

173 of a million acres of the land surface (8.0%). Figure 7 represents a final classified

image of the study area. A legend showing which color represents which landuse for this
figure is shown in Figure 8. _

Unfqnunatéiy, the only area in the entire image selected for use with this project
which has had Eskimo Curlews sighted is the "Eskimo Curlew Field" mentioned earlier.
This area is shcrwn.in Figure 9 (see .prévicus!y displayét! Figure 7 for legend); bordered
by Stewart Road to the north, the beach to the south, 7 Mile Road 1o the east, and 7.5
Mile Road to the ﬁest. Since there is only one relatively small area within the image where
Eskimo Curlews have been sighted, it is impossible to build a spatial mode! to predict
where Eskimo Curlew habitat still occurs. Neverthe-less, the literature can provide a
glimpse of the potential habitat that Eskimo Curlew's dtilize in Texas. Table 3 represents
verbal descriptions in the literature which indicate these habitat types. Notice that by-in-
large, the descriptions indicate grassy areas, near open of marshy waters.

In conclusion, it seems that the Eskimo Curlew is an extraordinarily rare bird today.
its habitat, based on descriptions from the literature, camhrise grassy areas of beaches
near open or marshy waters. Habitat destruction alone must not account for the demise
of the Eskimo Curlew from the flocks of thousands seen in the late 1800's to the rare
sightings of one or two birds at a time seen most recently, since there is ample grassy
areas near water remaining in Texas. In fact, in the single image analyzed for this project,
which represents an area ranging from no more than 70 miles from the Gulf, to the
shores of the Gulf, pasture/shrub lands represent the single largest land cover type {2

million acres or nearly 50% of the land in the image). Something other than habiiat
destruction must be to blame.
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FOREST/SHRUB

PASTURE/SHRUB

AGRICULTURE

DISTURBED/URBAN

Figure 8: Legend of Classification Scheme.
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Figure 8. LANDSAT 2 MSS Classified Image of the Galveston Island
Curlew Field.
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Table 3:  Literature Descriptions of Eskimo Curlew Habitat

Descripticn of Land bse

Open.

Grassy barren ground, low
hills, partly barren.

Mud flats, sandbars, within
a few kilometers of the sea.

0ld fields and closely grazed
pastures,

Broad dry or marshy pampas.

Burned-over prairies and
marshes.

Following the plough in wheat
and corn fields.

Beaches.

Around shallow ponds, grassy
patches and sand fiats.

Well-drained, gentiy-rolling
pasture {(grazed) with grass
about 3-4 inches high.

Plains and prairies.

Reierence

Gollop, et al.,, 15886

Heizer, 1945 -

Williams, 1955

Cberhalser, n.d.
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4.1 APPENDIX A

LANDUSE CLASSIFICATION STATISTICS

Header listing for GIS file: RCFINP.GIS
Date statistics printed: 24-JAN-1891
Date statistics createtd: 24-JAN-1991

This file has 2263 rows, and 2753 columns

This image is geo-referenced to a UTM coardinate system
The upper left corner has coordinate: £38521, 3288100

The cell size is (X, Y): 80, 80
The number of acres per cell is: 1.5815286
Upper lsft corner data file coordinate XY)is: 1,14

Number of classes in this variable is 4]
This file contains 4-bit data
The VARIABLE name is Classified 1976 MSS Imagery

VALUE " POINTS ACRES
o 1238434 1058615.6 0.00
1 2406247 3805542.3 48.21
2 483928 765344.8 9.69
3 12719863 5011642.6 25 48
a 623181 98557.0 12.48
5 206288 226246.7 413
Totals: 4991605 7894353.5

Totals and Percentages are Based on Non-zero points
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DESCRIPTION

OUTSIDE AREA
WATER
FOREST/SHRB
PASTURE/SHRB
AGRICULTURE
DISTURBD/URB
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NAME
Angle, Phil
Amold, Keith

Austin, Mike

Baumgardner, George

Emanuel, Victor

Eubanks, Ted
Faanes, Craig
Greene, Casey
Lasley, Grag

Lewis, Jim

McDonald, Darrel

CHiver, Kar
Petite, David
Sexton, Chuck

Sloss, Richard

4.2 APPENDIX B

SCURCES OF INFORMATION

CORGANIZATICON

Smithsonian Institution

Texas ASM University

Texas Rare Bird Alert

Texas A&M University.

Victor Emanue! Nature Tours
Texas Qrnithological Society
).5. Fish & Wiidlife Service
Rogenberg Library, Galveston
Texas Ornithological Saciety
U.S. Fish & Wildlite Service

Stephen F. Austin State
University

Smithsoniart INStULon
U.8. Army Corps of Engineers
City of Austin

American Museum of Natural
History
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PHONE NUMBER

(202)357-2031
(4008455777
{713)821-2B46
(409)845-5777
{512)328-5221
(713)747-0101
{308)381-5571
(408)763-BB54
(512)441-9686
(505)766-3072

{409)568-6605

(202)357-20%
(4D9)766-3032
(512)499-2694

(2123768-5000
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4.3 APPENDIX C

TBRC REQUEST FOR WNFORMATION

Many records of Eskimo Curlew sightings in the TBRC "UNSUBMITTED" category
have had written documentation submitted fo various committees and organizations. The

TBRC needs help in obtaining such documentation for review. If you have any

- information concerning any unsubmitied records, or any record of a review species not

listed by the TBRC, please contact: |

Greg Lasley
Secretary, TBRC
" 305 Loganberry Ct.
-Austin, TX 78745-6527
(512) 441-8686.
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