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ABSTRACT.—The Llanos of Venezuels is 0 275 (00km? freshwater wetland long recagnized as an impor-
tant habitar for waterhivds, However, linle information exists on the maptor community of the region.
We conducted raptor surveys in the Southwestern and Western Llanos during 200002 and decected 28
species reprosentng 19 genera. Overall, areas of the Llanoes that we sampled contined 52% of all raptor
species and more than 0% of the kites, butens, and subbuteos known o inhabit Venemel, Begional
differences in the mean number per route for four of the 14 most commaon species, the Crested Ca
racara { Corcare glancis), Black-collared Hawk { Buserello nigricollis), American Kesoel (Falon pherrreTingg)
and Cwprey (Fandion foliartus). were significant (P < 0.0018) in relation to the wer or dry seasons, OF
the 14 less common species, six were detected in only one season (wet or dry). The Sourthwestero and
Western regions of the Lianos support a nch raptor community composed primarilv of nonmigratery
wetland-dependent and upland-rerrestial species,

Kev Worns: .'v'rntm.t-.-.-.'.ﬂ besiernielr Llasns savarn wellendy medsde vapoees,

DISTRIBUCION ¥ ABUNDANCIA DE RAPACES EX HUMEDALES DE 105 LLANOS DE VENZUELA

Brsustex.—Los llanos de Vencroaely constituven un huomedad de agua dulce de 275 000 km* que hasido
tradicienalmente reconocido como un ambiente imparrante para bas dves acudticas, Sinembuargo, existe
poan informacion sobre la comunidad de apaces de la region, Realizamos censes de aves rapaces en
el sudoese v el oeste de los Hanos entre 2000 v 2002 v detectamos 28 especies que representaron 19
generas. En ronal, lascdreas de los Tlanos gue censamos contuvieron ¢l 52% de odas las cspecies de
rapaces ¥ mas del 0% de los elanios, buteos v subbuteos que habitan en Venezuela. Las diferencias
regionales en of ndmero mecdio por ru pacs cuacro de s 141 especies mils comunes, Careoan plancs,
Harareifiis i’.‘.="_l:‘?1'|'!'.l|f|f|'.f, Faleo yharteriug y Pandion hafiaetn, Tueron vi;-__{uf]'ic;u_i';m (P 0.0 ER)Y con relacion o
lus estaciones himeda v seca, De las 14 especies menos comunes, seis fueron deteciadis en una sola
estacitn (himeda o seca). Las reglones del sudoesie v del aeste de los lanos albergan una ricy comu-
rickael de wves rapaces compuest primiriamente por aves no migratorias que dependen de hummedales
v de eapecies wrresires de Jugares elevados.

[Tracduccian del cquipo editotial]

South America comprises 12% of the worlds  and appropriately address threats (Bierregaard

and surface, vet supports 28% of all raptors (Bie-
Iregaard 1998}, Maost South American maprors dao
not appear threatened globally, bue meore infor-
mation i needed o conhrm currenl assessments

Frmail address: wijensen@saredu

1908, Bildstein er al, 194938). Community level rap-
tor research in South America has been primarily
focused in forest habitats (e, Thiollay 1954,
Thiollay L1989, Alverez et al. 1996, Manosa and Pe-
drocchi 1997, Manosa et al. 2003); thus, lwle is
known about the rapror populations within the ex-
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tensive savanna and grassland regions of the con-
tinent. Raptor surveys in nine South American
countries during 1979 detected the greatest num-
ber of species in the savannas, mixed riparian for-
ests, pastures, and open areas of interior Venezuela
(Ellis et al, 1990}, indicating that these areas arce
important habits for South American raprors.
Furthermore, Neotropical raptors of open land
and savanna hablats are currently threatened by
habitar loss, including wetland depletion and land-
scape homogenization (Alvarez-Lopez and Kattan
Lagn).

In Venezuela, the savannas of the interior are
part of an extensive (275000 km#) wetland com-
plex called the Llanos. The Llanos cover approxi-
mately 31% of Venezuela (Mittermeier eral. 2003)
and are located in the ladmdinal region character-
ized by the greatest avian endemism in the North-
ern Hemisphere (Bibby et al, 1992). Between j2—
36 nonmigratory gnd North American migratory
raptor species use some or all of the Lianos (Fer
guson-Lees and Chrisue 2001, Hily 2003). Al
thaugh the natural history, biclogy, and habitar as-
sociations of some of these species have been
studieed locally (Mader 1981, 1982, Beissinger et al.
1988, Balgooyen 1989, Kirk and Currall 19943,
community based, landscape-level surveys are lack-
ing,

Our abjective was to document and compare the
species richness, relative abundance, and distribu-
tion of nonmigratory and migratory raprors in the
savannas of the Southwestern and Western regions
of the Venezuelan Llanos, We also compared these
populaton parameters between the distinet we
and dry seasons that characterize the Llanos.

STUDY AREs

Venezuela supports 1381 species of birds (Hiltv 2003}
and is considered a globally imporant region of biods
versity' in part due 1o its Tich avfauna (Mittermeter and
Mittermeier 1997, Myers et al. M), The Venezuelan
Llaeos is lacated hetween ea, 6-9"N and 63-71"W and is
bordered by the Coastal Cardillera e the north, the Ori-
noco Delta and Guiana Shield to the east and southeast,
Colombia o the south and sceuthwest, and by the Andes
Mounrains o the northwest,

Annual rainfall in the Venezuelan Llanos ranges from
G0-130 cm [Siva and Moreno 19938), with most raio fall-
ing and. widespread flooding occurring. from  Apeil
through November (Cole 19863, In contrast, the e Mo
vemnber—late April dryseason oopically 15 rin free (Troth
1a74),

The Venezuelan Llgnos i divided into chree general
areas: western, central, and eastern (Huber and Alczron
1988, Covering G0 000 km*, the western area comprises

JENSEN ET AL

Voo, 39, No. 4

15% of the freshwarer wetland in Veperuels and spans
north and west of the Orinoco River from ca. 69-71"%
and G—9°N {Bulla etal. 15904, This area is celadvely L,
with elevation ranging from sea level at the Onnoco R
er 1 135 m near the foothills of the Andes: The western
area is further divided into owo distiner regions know as
the Southwestern and Western Llanos (Fig, |; Huber and
Alcaron 18E).

The Southwestern Lianos includes the st open—a
vanna-wetland habitas that exctend from the Mer and
Orinoco rvers northwest 1o the agricultural-savanna— o
est mosaic habitats of the Western Llanos, The South-
western Llanos is characterized by poor soils, spvuma
habitars with small patches of trees, gallery tarest, aned
extensive wet season flooding that renders the region
targely unsuitable for agriceliore (Huber and Alcaron
18585).

The Western Llanos encompasses the allusial pliins
hordered by the fogthills of the Andesand extends south-
cast 1o the open savannas of the Southwestern Llanos.
This region is characterized by fertile soils and paru:
flonding that support sagnculwral production and natve
forests dominated by ree specics similar 1o those of the
Amazaon basin (Huber and Alcaron 1988, Silva and ho-
reno 1995).

METHODS

Sumpling Design. We surveyed raptors along the -'-p.-.::r
nemwork of mads accessible during hoth the wet and dn
seasons in the Southwestern-and Western Lianos (Fig. 1),
Drespite limitations inherent in roadside surveys ( Millsap
and LeFranc 1988, Bunn et al, 1995), such counts can be
used to survey relative raptor abundance, communic
composition, and habiat asoctations across large land-
scapes {Woltinden and Murphy 1977, Thisllay 1978, Ellis
et al 19940, Sorley and Andersen 1994, Seavy and Apo-
daca 2002}, However, roadside survevs in open halitats
miy be inadeguate for detecting small and uncormmon
FAPLOT ApECies unless surveys incorporate frequent and
regular stops {Whitacre and Turley 1390), Therefore. we
used the MNorth American Breeding Bird Survey model
(Droege 1950} 1o establish sttionary surveying pomts
along road routes,

We placed 3 survey routes along roads where the aver
all distribution of survey routes was dictated by acoess-
bility of roads during the wet season (Fyg 1), Each oo
was 225 km long with £6 sample points spaced 13
apirt ( Jensen 2003 Appendix A} Each sample point wis
surveved by o Z-person surveving tewm for 3omin to e
right and lelt side of the road for a wom! of § min/poant
All rapiors were tallied within a 500-m radius as meysired
by rangefinder binooulars. Except for the King Valuare
[ Sarcorampliug papa), we did not tally Cathartid vulmres
Sctentific and common names of birds follow Fergue=an-
Lees and Christie (2001,

Raplors were surveved during rainless periods of the
day, primarily from O7M=1200 H, and never fater thas
1400 H, Survevs were conducted over on. Bwk P
mwice each year hemween August 2000 and March 2
The twk periods coincided with the end of the wer (A
gust—Cicrober) and dry seasons | January-March) We

surveyed 27 routes in the wel season of 2000, 39 in e
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Figure 1. 5u res Jdp of the FUpHLOT SUCYeY :‘IL\.T:nq wet seasons 2000 and 200] and dry seasons 2001 and 2Hrd
o the Southwestern and Western Llanos of Menezuela. Route clusters are areas where groups of survey routes con-

tarning sample points are located,
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dry season of 2HIL, 50 in the wet senson of 2007, and 30
in the dry season of 2002,

Analysis. We calculated the total number of individuals
detected oo all survevs, aswell as species totals, percent
canmpesiton, ane frequency of detection, We classified
percenl composition it four species abundance classes:
Very common [ 10-26% of all individuals detected), Com-
mon (3-5%), Uncommon (1-2%0, and Rare (2 19:). We
wsed Earimate$ Version 54001 soltware {Colwell 20 1o
penerate & SpECies accumulation curve (o evaluate the
!'-.mb;l.'uillrg; thar our 2ar Si-rote roadside sucvey design
wis adequate for documentng #1l detectable raptor spe-
cies,

We then catoutated the mean aumber of individuals
per spelies per roule (mean number per rote) by vear,
seasan, and region to investigate annual changes in abum-
darice between the 2000 and 2001 wet seasons and the
2001 and 2002 dry seasons for each region, For this com-
parison we used the 27 routes surveved during the first
supvey visit (wet season 2004 and resurveyed for the du-
parion of the survey (2001 and 2002 Southwestern Lla-
nos (15 routes) and Western [lanos {12 routes). Rare
abunedance class species were detecied in numbers too
lew Lo meer the underlying assumptions for a stest and
were amitted from all subsequent statistical tests, For the
14 most common species, we used paired Fests 10 eval-
pate four hvpothesis (Hog:omean number per Toule
Southwestert Lianos wet season 2000 = mean number
per route Southweslern Liapos wet season 20T, Ho
mean mmber per route Southwestern Llanos drv season
2001 = mean number per rotte Southwestern Liancs dry
season 2002 Hao, mean number per route Western Llas
o wet season 2000 = mean number per route Western
Llannos wet season 2001 Ho,: mean number per route
Western Llanos dry season 2001 = mean number per
reite Western Llanos dry season 20002, Differences were
considered significant at P < 0.1 because we were in-
terested in largesscale hroad patterns, However, we used
the Bonferroni Method to control for inflated exper-
mentwise type | ercor rae resulting [rom simulianecus
multiple comparisons (Beal and Khamis 19915 For all
analysis, Bonferroni corrected significance for 56 canm-
parisans was determined 3t (P < D8],

We then combined data from both vears 1o investigate
seasomal and regional differences o species numbers,
species diversioy,  cormmunity compnsition, and mean
number per route for cach species. Buring the 2ar stucly,
50 rouees were surveyed (Southwestern Llanos 28 routes,
Western Llaios @2 roules), We surveyed 27 routes during
bot sirvey vears (wet season 2000 anel dry season 2HE)
and an additional 23 routes during the second survey
vear (wel season 2001 and dre season 2002}, To stan-
dardize the number of individuals detected on the 27
ponres sarveved over 241 we averaged the number of
individuals per survey poinl Across sucvey years for each
species. We then combined this 27-route average with the
data frem the 23 routes surveved only during the second
survey vear to yield 30 wtal routes, Combining the dara
using this method preserved the majocity of data colices
eel. acconnted for variatgon in numbers of individuals de-
tected for exch specics on routes replicated over surve)
vears, and preserved data from routes surveyed onldy dur-
ing the second vear
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We catculated species numbers and Simpson’s Inverse
Diversity Index (0 = 172 %) For the wet and elry soasons
within each region (Hayek and Buzas 18961, We adso cal
culated Jaccard's Coefficient of Community Similarizy to
pstimate the percent overlap between COMMAnILes i
hath seasons and regions (Magurran [988). Again, we
nsed Fstimated version G001 software (Cobwell 200K} 10
gencrate species accumulation curves for each regional
and seasonal dataset to evaluate the probabilicy that the
number of rowtes surveved in each region for each sea-
s were adequate for documenting all tetectalle raptor
SPECICE,

Ta investigate seasonal and regional differences in
numbers for each species, we first calculated the mean
numbers per route for each region and season, To corne-
pare seasonal differences in mein numbers per route for
the 14 most abunedant species, we used paired stesis 10
evaluate two hypothesis (Hop, mean number per route
Southwestern Llanos wet seasons = mean number per
ronte Southwestern Llanos dry seasons; Heop mean num-
ber per route Western Llaios wet seasons = mean Al
ber per route Western Lianos dry seasons). For the samé
14 species, we also vsed Fsample Htests © evaluate re-
giopal differences in mean numbers per route (Hog
rmean number per route Southwestern Liancs wet sew
sons = roean number per route Western Llanos wet sei-
sons: Ha.: mean number per route Southwestern Llanos
dry seasons = mean number per toule Western Llanos
drv seasafis). The 14 rare abundance class species arc
presented only as present or absent for each region and
SES0TL.

REEsULTS

General Patterns. We counted 57535 raptors rep-
resenting 28 species and 19 genera (Table 1), The
four maost abwndant species, Crested Caracara ( Ca-
racara plancus), Yellow-headed Caracara { Milvage
chimachia . Savanna Hawk ( Buteogallus merdiona
Bin, and Roadside Hawk [ Butes magnirosinzh, coIm-
prised 7 of all individuals and were seen on Y-
1005, of all routes. Four additional spedies were
classified as common and ogether compriseed 15%
of all individuals; These were the Black-coflared
Hawk [ Busarelfus rgrcollis), White-tailed Hawk
{ Buteo albiceudatus), Snail Kie { Rastrhamus sociali-
fish, and American Kestrel (Faleo sparverius, ix ad-
ditional species were uncommen and rrp:’esenmd
10% of all detcctions. They were the Aplomado
Falcon {(Faleo frmoralis), Great Black Hawk | Biteo-
gallus urubitinga), White-tailed Kite (Elgmus letcus
rus), Crane Hawk (Geranospiza cesrulescens), Laugh-
ing Falcon (Herpetotheres cachinnans), and Okprey
(Pandion helicetus), Fourieen additonal species
comprised the remaining 5%. Species classified as
common were detected on 52-24% of all routes:
whereas UNCOmmon species were detecred on 4=
TEY routes, The 14 rare species were detected on

——
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Table 1, Species detected during raptor survess an the Southwestern and Western Llanos of Vereriela during wet

s in HNHE and 2001 and drey seasons in 2000 and #0002 Species are listed in order of relative abundanee hosed

o percent composition. English common names and taixenamy follow Ferguson-Lees and Chrisrie (204017

RELATIVE FREQUENCY

LRUNOANCE ToTaL PERCENT OCEURRENCE
CLassye SPECIES STaTUs®  NUMBER  ConPosITION { T
Vere common Creasted Ciaracarn (Caraeara areis) R 1875 25 100
Yellow-headed Caracara (Mitvags chimackima) R 1041 14 100
Savanna Hawk | Butdoralfus weridionalin B 1005 1% nd
Reoadside Hawk [ Bues H LT 1) R Bl 11 44
{ rmmin Bhwkollared Hawk § Busarofiug cadlis) R 2540 5 34
Snail Kite | Bastrhamus Soriinisg R 226 4 (511
Arnerican Kestrel (Fileo shareri) R/WAM JER A a2
White-tailed Hawk (Biutro alficondates B 155 3 il
Aplorudo Falcon (Falee femaraiis) R 114 g 78
U'neormmaon Cirear Blick Hawk { Brseagaliuy sruliting) 4 110 2 a8
White-tailed Kite |Elanus et R 127 b T
Crane Hawk [ Geranssfiza raendecens) R 74 | A6
Laughing Falcan { Florpetorhieres rarhimans R 70 1 4
Osprey | Pendion heliaeies NaM E) 1 15
Rarc King Vulture | Sarcoremphys Gapa) R 4l a7 24
Harris's Howk ( Bomloctes smseineius) R A 1.5 28
Grevlined Hawk ( Butes nitidus R 27 (h5 28
Zone-taileel Hawk (Butew albonatatio) R 19 {15 32
Slender-bilied Kite | Bosivfmo Fmadug B 14 ] 16
Bat Falcon  Faleo ragguberio 14 L& .4 Uy
Plumbeous Kite [fainia plumbes) R b 3.2 14
Haok-billed Kite ( Chondrobierar wndnatus) B 5 NS ]
Longwinged Harrier {Ciros bufoni E & .0 £
Common Black Howk | Buirinifus anthvacnus R § . 1t
Peregrine Falcon (el JrregTinig NAM i a9 b
Short-tatled Hawk | Bt Freehiparis) R G {1005 fi
Crev-headed Kite |(Leptodon cayanansin R 4 (.05 4
Pearl Kite {Gampsongs suvinsanu) R 4 .15 0

Rebive abundance classe Very common = 10-265% of 4l individpals detected; Common = %%, Unoernnon = =20 Bare =

Satns: B = nonmigraey popniation, NaM = Narh el
trry popielalaorns,

e oy gopuabation, BONAM = nommigrten and Mogtdy American

! Frequency ol vecurrence: tie precent of routesen which a specivs wis detecied

=32% of all routes. There were three species of
Neath American migranes: Osprey, American Kes
tel, and Peregrine Faleem (Fadre perrgrinus), The
Csprey and Peregrine Falcon combined comprised
129 of all lndividuals seen, In contrast, the Amer
wint Kestrel comprised 3%, having bath nonngra-
ey and migratory populations (Hilee 2008), A
wast one of these three species was seen ar least
ence on 82% of routes.

The species accumulation curve indicated the
niimber of routes surveved over the two surves
veirs was adequate for documenting all species de-
tectable by roadside point count surveys in the

sty area {Fig. 9. Specifically, all 28 species were
detected with 34 routes (G8% of all roures s
veved ),

Yearly Comparisons, Among the 14 most con-
mon species there were 1o regional or seasonal
differences (P = LOD1E) in mean numhbes per
roite bemwesrn survey vears (Tahle 2.

Regional and Seasonal Patterns, The grentest
nuwmber of species, 25, was detected in the South-
western Llasnos during the wet season and in the
Westernt Llanns {|tlj'it1g the dry season (Fig. 3). Al-
though species numbers were equal benween re-
gioms, diversity was higher in the Western Llanas
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Figure 2. Species accumulation graph of rapor species
detected -on 50 survey routes in the Southwestern and
Western Llanos of Veneruela dunng the wet seasons in
2HH) and 2001 and dry seasons 200] and 202,

during both seasons: Species accumulation curves
indicated the number of routes surveved during
each season was adequate to detect the majority of
species for both regions (Fig, 4)

The raptor community { Jaccard's Coefficient of
Community Similarity) i the Southwestern versus
Western Llanos differed by 12%, both in the wet
and dry scasons, For seasons combined, 25 species
were detected in each region, of which 22 species
were shared between regions. The seasonal chang-
€5 in community compaoasition within regions
(265} were greater than the regional differences
within the wet and dry season (12%),

Four of the 14 maost commeon species exhibited
regional differences (F << 0.0018) in mean number
per route in relation 1o the wet or dry seasons (Ta-
ble 3). The Crésted Caracara (P - 00001} and Os-
prey (F =< 0.001) were more numerous in the
Southwestern Liancs than the Western Llanos dur-
ing the wet season. The Black-collared Hawk (P =
0001} was more numersus in the dry scason in
the Southwestern Llanos than the Western Llanos,
whereas the American Kestrel (P = 0.001) was
more numerous in the dry season in the Western
Llancs than the Southwestern Llanos.

OF the 14 rare species, six were detected only
during one season or region {Table 4}. The Pere-
grine Falcon and Grey-headed Kite were seen only
in the dry season, and the Pear] Kite and Slender-
billed Kire were seen only in the wet season. The
Common Black Hawk was detected only in the
Southwestern Llanos in the wet season, and the
Plumbeous Kite was detected only in the Western
Llanwos in the dry scasomn.

ET AL. Voo, 39, No. 4

EMsuss1on

General Findings. The savannas of the Sourh-
western and Western Llancs of Venezuela are par
deularly rich in raptors, supporting 52% (32 of 51
of all regularly cccurring migrant and resident spe.
cies found in Venezuela {Hiloy 2003). Indeed, dur
ing our 247 study of the Veneruelan Llanos, these
regions included 553% of all hawk species (L0 of
18), T0% (7 of 10) of Kite species, 67% (4 of 6) of
vulture species, and 50% (3 of 6) of the regularly
cocurring North American migratory species
(Hilty 2003), However, although the Llanos sup-
ported species assemblages equivalent to all other
Venezuelan life zones for most raptors, we did no
clerect any of the eight eagle species that ocour in
Venezuela.

Except for the three common Cathartid species
we did not count, we derected 24 of 27 resident
species expected 1o occur in the Ulanos (Hily
2003). We did not detect three uncommon forest-
dwelling raptors thought to oceur in the region
the Collared Forest-Falcon (Micmstur semulorjus-
tus), Bicolored Hawk {Alesipiter beolor), and Ornate
Hawk Eagle (Spizacius ornatus). We likely Failed 1o
see these species because of the inherent difficulty
of derecting forest-dwelling species from roadside
surveys (Millsap and LeFranc 1988).

Of the three North American migrant specieswe
detected, two occur veartound in the Llanos, The
American Kestrel oconrs year-round in the Llanos
because there are nonmigratory and migratory
Imp:t]a!ions (Hilty: 20037, .-'l..]!}u_mgl.'l. 1hie {_'}.l;p:ey'
population is wholly migratory, the Osprey occurs
vear-round in the Llanos because firstyear hirds
reaching the Llanos remain for ar least 18 mo
(Martell et al. 2001, Hiley 2003),

North American migratory species not seen dur-
ing surveys were the Northern Harrier (Circus oo
news), Broad-winged Hawk (Butes platyfterus),
Swainsan's Hawk (B, swairson), and Merlin (Falo
columbariis), However, one Merlin was detected in
the Llanos, but not on survey routes, Historical
sightings of the Swainson's Hawk and Northern
Harrier in the Llanos are cansidered accidental
(Hilty 20033, and satellite-tracking of Swainson's
Hawks confirms that their migrations w and from
Argentina occur aleng the central and eastern
slopes of the Andes (Fuller et al. 1998), The Broad-
winged Hawk is thought to winter in pordons of
the Llanos west and north of our study area (Hilty
2003).
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Figure 4. Haptor species numbers and eiversity m the
Epurhwestern and Western Llanes of Veneruela for com
hined vears during the wet seazon {2000 and 2001} and
the dryseason (2007 wod MY,

(Dverall, the Southwestern and Western regions
of the Llanos lacked the eagle diversity character-
istic of African savannas {Thiollay 1978), Nonethe-
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Figure 4
tecteel in the Soubiwestern and Western Llanos

Species accumulation graphs for raptors- e
noohene
gzucla tor combined vears during the wet seasons [ 200K
and 20015 and the dev seasons (2001 and 20027

muosaic habitats of Kidepo Valley National Park of
Uganda {2%; Thiollay 1978), Consequently. migr-
tory species in the Southwestern and Western Lla-
nos anly comprise a small portion of the raptor

community (7% ), whereas migratory species ac
count for 33% of the rapror community in kidopo
Valley Natonal Park of Uganda,

less, these Llanos regions supported numbers of
rapror genera (21} similar o those found in the
seasonallvflooded savannas and agricalooral-forest

Table 3. Relative aburdance of species and mean mwmber of individuals (= 5E) derected per route (mesn s route
survers for combined years in the wer (2000 and 2001) and the dry season (2007 and 20020 1w the
and Western Lanos of Venezuela,

during rapton
Southwestero

H'r'.l'.k'u.L SOUTHWESTERN (N = 28) WESTERN (N = 29)
ABUNHDANCE — —
Class® SPECIEs STaTust WET Ligy WET 1y
Verv comenen  Crested Caracara 4 (021 4 1370 1%80 = 1.8 208 = 0.887 GO0 = Lo
Yellow-headed Caracara R B0 = 0,70 6,70 = 0,74 K21 T 097 g5 = 125
Savaemna Hawk 4 4.45 & (.63 634 = 106 316 070 1290 = RO2
Roadside Hawk i 5325 * 062 $59 = 076 5183081 a4l
Courmmon Black-callared Hivwk i 286 % 0,55 $.758 4 Niask 052 = (k2] 066 =
Sraail Kt I K00 T 0,94 ha3 = 0.74 = (22 .25
Amercan Kestrel RANAM 0.25 = .13 Ay e 221 = L0760 DA7
White-tailed Hawk (4 I41 £ 024 082+ 008 048 = 06.2¢ 068
Uncommaon  Aplamado Falcon ke 061 = 017 GEE 020 057 = 013 04
Grear Dack Hawk 4 .84 = 1,30 L9+ (L3T 0.560 = .10 043 =
Whate-talled Kite K {82 = 04K 0 = L2 45 = 040 1.5( = 0,32
i Crape Hawk 4 080 = 0,10 061 = 004 027 = (.11 050 = (hi¥
Lavghing Falcon B 02% = 012 08* IS 083 = 027 109 = S
Ulsprey NaM 045 = 0,217 038 = 4 i 028 = nll
Relutive alinelnce chuss Very couniion = 1= o0 all wdividuals denecied, Cominon = 5 Uncommon = -2
S Bo= pesilent speries, NAM = Nenh American migrmory gecies, RONAM = resident and North Agterica migraan
Dkl
CAleans denoted by “d didtered (B = 0O01E) beowern oegions dor the wetsesson. Means denoied by 07 dilteied (22 DA A
betweett vegions tor the dee season. All ather comparisnms wene mol sigmificon [# 00H
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Table 4, Rare species detecred during rapror survevs for combined vears in the wet (2000 ane 20417 and the dry
seagon (2001 and 2002} in the Southwestern and Western Llanos of Venestela,

RELATIVE SOUTHWESTERN (W = 28) WESTERS (N = 22}
ABUNDANCE
CLass SPECIES BraTist WET Da WET Dy
Rare Eing Yuloure ] X ks k4
Harris's Hawk R X x Y X
Cray-lined Hawk R X X X by
Zome-tailed Hawk R ht X X X
Slender-hilled Kite R X b
HBat Falcon B s X % x
Plumbeons Eite R X
Hook-hilled Kite K X b4 x =
Long-winged Harrier R x = X
Commion Black Hawk I3 b
Peregrine Falcon NaM N X
Short-tailed Hawk H X N *
Cirev-headed Kite [ X X
Pearl Kire B = x

Relative phundance class: Bare = <145 of all individuals detected

CEtaus R= nonmigratory popoiations, NAM = Narth American todgratery populatbon

Regional and Seasonal Patterns., The Western
Llanos was characterized by higher levels of rapior
diversity. This region underwent a period of exten-
sive deforestation pricr to 1825, followed by forest
regencration through 1950, and another period of
deforestation by 1975 (Veillon 1976). Forest ex-
ploimrion cveles, coupled with agriculrural activity
zrued vearround water sources, have resulted in a
dvnamic mosaic of forest, ssvanna, agriculiaral,
pasture, and early successional habitas thar likely
account for the high raptor diversity in this regian.

Overall, rapior communites in the Southwest-
ern and Western Lianos were similar. However,
wrying vegetation cover types, large-scale flooding,
and the availability of year round witer sources
during the dry seasan almese certainly influence
the raptor commmunicy, For rxample, Bulgon}'tn
11988) reported the American Kestrel preferred
the forest-agriculture mosaic habitats in the Llanos,
Our data indicated this pattern was pronounced in
the dry season, when American Kestrel numbers
aereased in the Western Llanos, likely due to the
arrival of wintering North American migrants, Fur-
thermaore, severil l.':‘.'{z'lj‘.l'lp!ﬁ.'i of seasonal influences
are apparent in the Somthwestern Llainos, where
Hoading of savanna and gallery forest s exiensive
i the wet season, but alio where wetland com-
plexes persist throughout the vear The higher
numbers of the Black-collared Hawk in this region

during the dry season were likely explained by the
presence ofF yearround wetland complexes. Simi-
larly, the higher numbers of Osprey in the South-
western Llanos versus Western Llanos during the
wet season indicated that Osprey nsed both regians
during the dry season, but first-vear birds spent the
wet season in the Southwestern Llanos, where
Hooding was extensive. Therefore, the year-round
aviilability of wetland complexes and the extensive
mundation of savanna in the wet season likely ex-
plains why these aquatic-dependent species are
more abundant in this region.

Raptor Distribution. Our results on the relative
abundance and diseribution of the 14 most com-
Mon Species i our study were consistent with pre-
vious Andings. However, 4 of 14 less commion spe-
cies were not expected 1o ocour 0 the Llanos, or
there was linde information en their distriburian
and seasonal occurrence: Common Black Hawk (5
ndividuals), Pearl Kite (8), Plumbeous Kite (a3,
and Short-ailed Hawk (33 The Pearl Kite was re-
ported as scarce or absent in the Llanos {Hilwy
20030, but was detected in greater numbers than
many species considered uncommon residenrs, Al
though the disribution of the Shorctailed Hawk
wis previously unknown in the Llanos (Hily 2003),
we detected this species in low numbers through-
out the study area. Our observation that the Plum-
beous Kite was absent during the wer season sug-
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gests the Llanos popularion was similar to those of
Central America, Mexico, and Trimidad, All of
these raptors migrate southward in August and
September and return north to breed in February
and March (Ferguson-Lees and Christie 2001}

Conservation Implications. The rich raptor com-
munity of the Southwestern and Western Llanos i3
comprised of welland-dependent and upland-ter-
restrial species, both nonmigratory and migratory,
of which several appear seasonally nomadic and
may depend on both regions as they move in and
out in response to the wet and dry seasons, This
pattern sugpests that, at least in part, the diverse
raptor community in the region owes its origins to
a combination of a large landscape with a substan-
tial seasonal influx of water and the forestagricul-
tural mosaic thar creates a temporally and spatially
diverse mix of habitats.

The Harms's Hawk ( Parabules unignctus), Savan-
na Hawk, and White-tailed Hawk are now absent
from the Cauca Valley in Columbia as a result of
landscape homegenizaton and wetland depletion
(Alvarez-Lopez and Kauan 1995}, We commonly
detected the Savarnia Hawk and White-tailed
Hawk, and to a lesser extent the Harris's Hawk,
throughout the Southwestern and Western Llanos,
which suggests large-scale landscape homogeniza-
ticin and wetland degradation are not vet occurring
in these regions. In contrast, because hawk-eagles
may be less tolerant of human alterations on the
lar]dsca}:e than many other raptors (Burnham et
al, 1994}, the Ornare Hawk-Eagle may have been
affected by historical deforestation and subsequent
lack of suitable habiwats in these regions. However,
with the exception of the Omate Hawk-Eagle, the
raptor community in the Llanos may represent a
community model for Neotropical savanna-forest—
agricultural regions.

Importantly, additdonal studies on the raptor
community in the Llanos are required to better
understand abundance patterns and seasonal fluc-
ruations of raprors, Furthermore, research is need-
ed to cvaluate local areas where deforestation, in-
tensive agriculture, and man-made impoundments
are currently expanding, which may be useful for
assessing the long-term stability of the current rap-
tor community, Finally, comparisons bertween the
Llanos and other Neotropical wetland-savanna
complexes, such as the Brazilian Pantanal, will help
determine the scope and representation of our
Andings.
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