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ABSTRACT

_Nétural History nf-the Cactus Ferrﬁéinous Pyoamy-0wl
ﬂ (August 1996) |
Glenn Arthur Proudfcoot, B.S5.,
University of Wisconsin - Stevens Point
Co-Chairman of Advisory Committee: Drs. Samual L. Beasom and

Felipe Chavez-Ramirez

I collected data on cactus ferruginous pygmy-owl
(Glaucidium brasilianum cactorum) habitat use and developed
a natural history profile with descriptive accounts of the
ecology and ethology of this species in southern Texas.
Based on my results cactus ferruginous pygmy-owls use
artificial nest structures in areas that lack natural
cavities if moderate to dense understory exists. lBased on
observation of active artificial nest structures and natural
nest cavities, 1) egg iaying was asynchronous, 2} mean
clutch size was 4.7 eggs, 3} incubation lasted 21-23 days,
and 4) fledging occurred 26-28 days after the hatching of
the first egg. Cactus ferruginous pygmy-owls were
generalistic predators, feeding on at least 30 different

" prey species from 5 Classes. I discovered 4 natural nest
cavities. Owls showed preferential habitat use, seasonal
varia%ions in individual home range size, and responded to
broadcast ¢unspe¢ifi& calls to a distance of 700 m.

Information aon natural histeory may aid conservation of

iii



cactus ferruginous pygmy-owls by providing some of the
necessary data for develnpﬁent of a viable management plan.
Key words: ferruginous pygmy-owl, food habkits, Glaucidium
brasilianum cactorum, habitat, natural history, nest box,

physical characteristics, pygmy-owl.
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INTRODUCTION

cactus ferruginous pygmy-owls {(hereafter referred to as
pyagmy-owl) are 1 of 3 geographically separated:subspecies of
ferruginous pygmy-owl:{Glaucidium brasiljanum {Gmelin
1788)). Historically dccurring in_gssquite {E;g;ggig SppP.)
waodlands and cottonwood (Populus spp.) forests on the Salt,
verde, ‘and Gila Rivers of:Arizona, pyguy-owls: wWere thought
to be fairly nukerous during-1870=1920.(Gilwan:190%, Millsap
1987). Prior to 1920, pygumy-owls were:cofisidered -common
residerité of mesquite brush; ‘ebony’(Pithecéllsbium spp.),
aind tiparian areas. in the Luwer'Rié_Grandé:Valley of Texas
{Oberholser 1974). By the early 1970's over 90% of this
habitat was cleared for urban and agricultural expansion,
drastically reducing the population size of pygny-owls
(Monson and Phillips 1981}.

In recent years, reports of pygmy-owl sightings have
peen infrequent (Monson and Phillips 1981}, In Arizona,
less than 20 documented sighﬁinqs have been reported since
1970. Arizona has no known persistent population and has
formally listed the pygny-owl as endangered. Similarly, the
Texas Parks and Wildlife Department has listed the pygmy-owl
as threatened. The present federal status of the pygmy-owl
is unclear. The U.8. Fish and Wildlife Service (USFWS) has
proposed listing the species as endangered in Arizona and

threatened in Texas {USFWS 1994). However, federal listing

This thesis follows the Journal of Wildlife Management
style.



" has not been authorized at this time. Regardless,
bioiogists need specific ecological informatidn ahout pygmy-
owis before -a viable management plan can be designed {Greene
19494) . |
Nest Boxes

Oover the past 30 years, artificial nest structures have
"been used as a management tool to augment wvarious .avian
populations. Recent use of such structures has invoked
economic and etholegical research as well (Xorpimaki 1985,
Brawh and Balda 1988, Hayward et al. 1992). -It is assumed
that secondafry cavity nesters {(e.g9., pyomy-owls} are limited
solely by the availability of nest cavities and that
- populations ¢an be augmented by adding nest boxes to areas
lacking cavities (Wateérs et al. 1590). However, few
researchers have conducted controlled expéeriments in
relatively undisturbed habitat to test these hypotheses
{Brush 1983). By manipulating only 1 factor (i.e.;
availability of nest cavities), Brush (1983) recorded an
increase in breeding populations of secondary cavity nesting
passerines after nest boxes were established in areas
containing few natural.cavitjes. After cavity entrances
were blocked, breeding populations of secondary cawvity
nesters were reduced in an area containing many natural
cavities {Brush 1983). . dage
Plumage and Morphology -

Johnsgard (1988) desiribes pygmy-owls as grayish brown

with cinnamen-rufous tail-bands. " Although color differences



may occur among regions, pygmy-owls are not regarded as
sexually dichromic (Jonnsgard 1988}: The wpper~body is more
cinnamon-rufous in pygmy-owls from the Texas population than
individuals from Arizona and Arizona pygmy-owls. are more
rufous than those from Mexico. Juveniles generally.display
adult plumage but lack. the pale streaks that occur on the
crown of-adults. -Bill, cere, and toes are greenish yellow
to grayish yellow:and irises: are lemon yellow.{Johnsgard
19885 LS T K P

ZRidgway (1914} reported wing. measurements of males as X
= 92,10 mm (range 87-%7 mn, n = 32), females X = 37.] mm

{range 93-103 mm, ‘p-= 21} tail lengths of males were R =

-59,7 mm {range 53-66 mm, n =-32}, and: females ¥ =-62.5 mm

(range 56=-70 mm, n = 21}. Weights of males were 2 = 61.4 g

(range 46-74 g, n = 29), and females ¥ = 75.1 g {(range 64-37

“ g, h'= 16). * Estimated egg weight was 8 g (Earbhart and

Johnson 1970).
Vocalization, .

o geillwell ahd Stillwell- {1954} described the . -

vocalization. of pygmy-owls in southern Texas as. "a:clear and

-mallow Series of notes, sounding Something like “whah',

similar. to the sound made by blowing across:the opéning of a
partially-filled bottle of water, and at the approximate
pitch of 1400 hertz". Each series contained 10-45 -

repetitions of this singular note uttered at a-raté of 1/0.4

- e with about a 10 Sec pause between songs. Calling was

most frequent at dawn and dusk, but alse occurred :during




daylight and at night (Johnsgard 1988),
Nests and Nesting

Pygmy~owls nast in natural or pre-excavated cavities of
trees, stumps, snags, and forks or depressions., One pygmy-
cwl nest site was located in a hole in a sand.hank
(Johnsgard 1988). Clutch sizes range from 2-5 eggs with 3
. and 4 eggs most common. Egg laying hag been recorded 28
March-17 June (Bent 1933};5 A captive female with a clutch
of 5 eggs laid a second clutch 20 days after the first 1 was
removed (Scherzinger 1977). Scherzinger (1977} noted an
incubation period of 30 days and injitial fledging occurred
28 days after the hatching of the first egqg.

Food Habits

Pygmny-owls are diurnal predators that attack prey as
large or larger than themselves. Anacdotal accounts
characterize pygmy-owls as generalistic predators taking
small mammals, birds, lizards, large insects, and scorpions
(Jonsgard 1988). An early acccunt hotes pygmy-owls
attacking and killing young domestic fowl, as well as
captive guans (Penelope, [Jonsgard 1988)). Captive pyygmy=~
owls prefered small birds, particularily house sparrows
{Pagsser domesticus, [Gilman 1909}).

Although anecdotal accounts provide useful information
regarding pygmy-owl natural history they lack rigor, an
essential factor for the development of a viable management
pian. I incorpeorated artificial nest structures, radio

telemetry, fiber optics, and audio-visual equipment to



develop a detailed nafural history profile with déscriptive
accounts of pygmy-owl ecology and ethclogy.

‘The objectives of this study weré to determine: 1) if
the availability of nest cavities alone controlled pygmy-owl
habitat selection, 2) nest box placement criteria of pygmy-
owls, and 3) physical characteristics, habitat ‘isé, food
habits, and nesting blology of pydhiy<owls. Information
generated from this project will aid ﬁ}apu'Iﬁ'ﬁ'ié'zi"é*nﬂﬁnaement

of this species by providing nécesdary managemsnt “data.
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| METHODSE -

' Research was prlmarlly conducted within a 29,000-ha
live oak (Quercus wirgipiana) honey mesquite (Prosopis
glangﬁlesa] forest on the Norias Division of the King Ranch,
h Keﬁedy ceunty,'Texae {26° 377307 and 26° 51730"N, 97° 27730"
end S7° 43730"W) . Seeender? study areas (El Canelo Ranch,
Runeels Ranch, and'Knapp Ranch) were located within 312 km of
the'ﬁeriae Diviefen.“ Secondary study“areae enconpassed 700-
' 1,400 ha of }BD-?edr—eld hioney mesquite thicket.  fThe
elieate ie subtrdpi&ai with 68 cm mean annual precipitation
and 24 ¢ mean annual temperature.

Avallabillty of CaVLties

| Te estimate the numher of natural or excavated cavities
.e; the primary study area ' established 104 transects {400 %
6 m) and 556 box plots (100 x 10¢ m} at 400 m intervals
perpendicular to roads that interSecé'the study area.
Compasses were used €o orient transects {i.e. " north-south
dlrectiens},.and lines were laig w1th a tenemetrlc hip-chain
:[Ferestry Suppliers, Inc., Jacksan, MS) to- estahlish
" boundaries. Trees within trandect boundaties were checked
Tfer the presence of natural and excavated cavities by
cxrcllnq each tree and v1eua11y inspeeting its surface. Tc
avoid inspectan the same tree twlca, treés were tenporarily
marked with a chalk tree marker (Forestry Suppliers, Inc.,
Jacksen,"ﬁS]. ' R . .

To obtain information on"poéeiﬁfe interspeciric

competition for nest cavities, studies were conducted 16



. Aarea.

March-14 June, 1995. Cavities >3.8 cm in diameter were
inspected for cccupancy with a miniature fidee_eystem
designed to inspect pggmy—ewi nest boxes (Proudfoot, in
. press). Cavity entrance diameters were estimated by placing
the camera in or adjacent to the_eavity aedheemperinq the
size of the entrance hole to ehe:eize of the camera housing
(3.6 x 2.2 cm). The above greendfheight ee.eegity entrances
were.estimated .(+ 15 cm) . from warkings placed on the,
telescoping pole that supported . the video eemera. .Tgeee
containing cavities were:idept;fieeéeeeergepg_;e.epeeiee and
diameters measured et_breeet heggge {dbh). {i.e., 130~145 cm
above ground level). The numher of eavitiee;@e on the study
area was estimated by multig;gingﬁtha:numher:ef cavities/ha
in the area sampled (54.96 ha} hy.the:eize {ha) of the study
R ¢ | conducting bex plets. merkers were pleeed in 4
- cardinal directions and 100 m from, predetermined road sites.
The 4 eleeest trees (N, 5 E H} to the peint center of the box

—- eea

plot marker were. checked. fer natural and exca?ated cavities.

_cevitg inepeetien in bex plete alse fellewed traneeet

-,P-n.'h. A

_fe;met.7 In the ‘hox Elot etudy, the numher ef cavitieejhe
was estimated by multiplying.the nusber of ?*‘.‘:'?‘.‘}.“ﬁ““
sampled by the mean number, of tregs/ha found, on the study
ereeygzze]. :Tpe"numhe;_gﬁﬁgyeeeghg_en.the?eequ area was
determined from date ebtainee in a efstematicf:epdem sample

.of 217 0,04 ha circular plots.




Nest Box Study

In October 1992, Beasom et al. (1993} established 40
nest boxes varying ln box depth, entrance hole size, and
placement height in areas of the Norias Division known to ba
occupied by'pydmy;ﬁwls. This initial set of 40 nesat boxas
were incorporated inte the study to ascertain additional
" information on characteristica of nest boxes preferred by
| pygmy-owls. S e - Ly -

-In January 1994, 49 more nest beoxes were constructed
{14 x 14 x 46 cm with a 5.13 ca entrance hole placed 31 cm
above the box bottom)  and established in 4 different habiltat
types to determine 1f the avallabllity of nest cavities
‘affected pygmy-owl habitat selection. Sixteen nest boxes
" were placed in uhdisturbed live sak stands dominated by 20-
‘30 cm dbh trees with »>600 trees/sha that lacked natural
cavities and .had minimal. {0-25%) to sparse (25-50%)
undeérstory cover. Sixteen nest boxes. were placed in
undistuirbed old-growth live c¢ak stands (>51 cm dbh trees})
Wwith <400 trees/ha that:containeﬁ natural cavities and had
minimal'ta-sparse.undarstnry cover.

Thinning of 4 forested areas on the primary study area
tprovided: an opportunity. to’ascertain the effect nest box
placement may have on thesé sites. In January 1994, 4 nest
boxés were placed. in live oak stands dewminated by 8-13 om
dbh trees that lacked natural cavities, had minimal
understory, and had been thinned from >2000 trees/ha to 118

tress/ha. B T



Access to secondary study areas provided the

oppobrtunity to establish nest boxes in undisturbed sites

void of live ocak. In January 1994, 4 nest boxes were placed

in undisturbed mesquite stands dominated by >20 cm dbh trees
which contained natural cavities and had moderate (50-76%)

-
e

to dénse (75~100%) iunderstory cover. - L

. " Nest box placement height varied from . 3:827.0 m above

greund level. Nest boxes placed in the 20-30;cm:dbh

‘undisturbed live cak standas and.in the undisturbed old-

growth live oak stands were. placed in convergent converse

. sets of 2 <100 m apart to allow equal opportunity for

OCCUpPANCY. . : : LorE s A S+ L

In January 1995, 32 additional nest boxes:iwere

constructed (14 % 14 ' x 46 cm.with a 5.13 ¢m entrance hole

placed 31 om above the box bottom) and placed:in;>20 cm dbh
undistirbed -honey-mésquite stands which containedsnatural
cavities -and had moderate to:dense understory:cover.
Expanding habitat criteria studies,. 20 previocusly::.
established nest boxés were removed (4.from;disturbed sites,

8 from undisturbed:arsas dominated 20-30:cmidblijtrees, and 8

- from ‘undisturbed. old—growth:stands) and;r&lqﬁﬁgéﬁ; Tan of

‘these fiest boxes were placed-gnﬁwiyernak-mesQﬁiga;hghitat

dominated by 20-30 ci' dbh trees with >600:trees/ha that

lacked npatural cavities and;had moderate;to;dense;::

understory. The other .10 nest boxes. were: eg!;._q,l?_ltﬁhjed' in

‘old-growth forest habitat with <400 trees/ha-that: contained

natural cavities and had moderate to dense understory cover.
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Placement of nest boxes followad 1994 format (i.e., 1 nest-
box in old-growth and 1 in a 20-30 cm dbh stand {ldﬂ m :
apart}. : | ? |

During 1994, an 8-m 1adder was used to 1nspact nest
boxes bimonthly 25 January-7 Harch, waakly B March-11 April,
oy ‘alternating days 11 apxﬁl-ﬂ Hay, and Heekly 10 May-30
Juna. . - Once occupanhcies (i. L 2F pygmy-owl} were detarmined,
nest boxes were lnspected almnst daily tn nbtain infornatinn

-wJ)\;

' on pygmy-owl laying gequence, clutch siza, incuhatiun ‘

tow s ow b

périod; and hatching sequence. Aithuugh efficient, use of a
ladder may stress the observer and the nest ﬁox occupant and
possibly injure the tree, Therefore, in 1595 a.ﬁest box
monitoring system (i.e., a mlniatura video board camera
mounted on top of a telescnping pﬂle, Prnuégg;t in press)
was employed to inspect nest baxes from the qraund. Nest
box inspections were cﬂnducted weekly 15 Harchw13 April, on

alternating days 14 April-9 H;y, and_?Fekly 10 May-5 June,
1095.. | | . | ..:. : S

Two active pygmy—qyl_ngst_boké;wgl.}n i§§4:_1.an 1995}

wera monitored visually. from an elevatad hlih&xaﬁd by )

placing miniature external lens vidao cameras (Chuqai Boyeki

* Ccorp., M.¥.) inside the top of the nest hnx to racord

SR LFeev o g

nestling -activities. To a1d pygny-nul aqe determinatinn,
stages of nestlinghﬁevelqpqent_(;.e., feather grnwth} ware

- recorded on slide=:ilm;gt 4, 12z, gnd 20 days post hatch.



il

Natural Nest Cavities

Raaio telemetry was uséd to locate 4 active pygmy-owl
nest cav1ties during Spring 19953 {Belthoff and Ritchison
1939, 1990) Radlo-tagged pyqny-owls were tracked to their
nest sites usinq a hand+held recaiver (Modél F/L; L. L. -
Electranics, Hahumat, I11) ‘and & . 3-alement yagl antenna (L.
L. Electronics, Hahamet, 111} AR each ‘hesc gite, as0:04-ha
circular ﬁlu} Has.astahliahed o detormlng Habitat:f Fiss
compnsitiun {stoddard and Steddard ;gsffuiawreﬁa¥::sn in
haight and :-2 5 ;m i.n dhh that uccurrad Hithin?tha?n i04=ha
plnt were caunted 1dentified -according to éﬁEGias;*and
measured for dbh. Density“baard-valuEsJuErauestimatqd»gn
determinaJ&ndeéétory cover. A sinﬁlezﬁﬁhiﬂﬁmaiﬁﬁringﬂiuﬁ X
8. 9 % 1. 9 cm, wlth B equal-slzed panels of -alternating:~

colors {whlte, nrange}, Has placed “Ge¥thd Lenter offeach

&
..r-mun.,.'--. & Brciel "%‘q’

plot and observed from the cuter edgemé';“f Yhe piot from-4

cardinal directions.J Zach panel “was ratéd petieer 0vand &

for percentage nf the panel cnvered by vegetation (0= 0%, 1

= >0~ 5% z = 5 25%, 3= zs isoyt" LEYI78F; T5-u¢P6-95%, 6 =

96—1nu%} As with active neé% hokés, elevateiiﬁfindaﬂweru

A

estahlished at.active natural nest ﬁit S e ohdarve” nestinq

T S i T

g R o e

bioloqy ) Internal nest cavfiy ohser&ﬁii ﬁ%ri-m;ﬂ&fﬁith a
FS~ 490x}p5 flexihle fiber optic strataschpa {Edhntﬁ&!ihar
0pt1cs iﬁc;: outhbridqe, HA) or with o “faYagcoping <
min1ature video system designed ta 1nspect pyguy<eulmest
boxes {Proudfoot, in press). Obgervations of natural

cavities provided information similar to that obtained from
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active nest boxes (i.e., clutch slze, incubation period,
" hatching sgquence,lnestliﬁé devaldpﬁent, aﬁd ptey items
consumed} . ) " | . H _ T

~ An extensife literature séiréh.failsd to preduce
information on recruitment staﬁdards {i e;, number of
Fledged youngfnest atteupt needed to malntain a stable
population} of pygmy—owls. Gehlbach (1994] estéhliahad a
recruttment atandard nf 1. B far aastern screach owls, a
gimilar spe:ies. Howevar, the nean clutch slzé”at” PYGRY~-
owls exceedé that uf eastern screech awls,.suggesting higher
mortality. = Therefore, to acqﬁire'infarmatibn regarding the
stability of the HNorias Diﬁiéiﬁn pygmy-owl population, I
compared thae fécuﬁﬁitg (i.e., numﬁér of nestlings
fledged/nest #ttempé} of pygmy;nwis on the Norias ‘Division
tn an expanded eastern screech nwl standard (2 25] ‘(Gahlbach

rl

pers. cnmm., see results and discussinn}
Sexual Dlmorphism o S o N
Examlnatlan of 10 live adult pygmy—uwls (5 male 5
female) captured on the Hnrias Division showed distinct
sexual dimorphic plumagé characteristias. Therefora, 't
examined 571 museum spec1mena far saxually dimurphic plumage
. characteristics. Inltially, I secured museums' loans of 660
pf&m[TOHi stﬁ&y éﬁins_fﬁf'eﬁgaiﬁiﬁion;'of which'$71 were
lgbe;ed_acpardiﬁgléo sex and éuitiﬂle for color phase
anélysis. Specinens reﬁéinégianﬂﬁfﬁbus (i.e., tags®

containing capture location and sex identification were not

viewed) until sex was determined through analysis of plumage
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characteristics Specimens that disrlayed'hcmcqchcus
cinnamon-rufous color tone on coverts, remiges, acclpitals, -
scapulars, and rufcus +ail bands were classified as females.
Specimens that displaycd hcmcqcncuc dark ‘prown color tones
on. ccvcrta, remiges, cccipitals, and acapulars ‘that -

chntrastcd with the rufcus tail bandu wcre c1assificd=as
‘_ E . ?»h

R ]

males. o

qumy—cwla tﬁat displayad whitc tcil vands (198} ‘wére
saxed by ccmparing ccntinuity in cclcr tcncs of covetts,
rcmigcs, cccipitals, scapulars, and thc dark prown tail
bands.. Those spccimcns that maintained continuity vere
recorded. as nales,. cnd thcsc that dicplayed distinct
differences were rcccrdcd as females. ‘The validity ‘of this
tcchniquc was. tcstcd by ccmparing scx dcterminaticns made
from analysis of plumagc charactcristics and dctcrminaticns
made by muscums'.prcpcratcrs {i e.: spccimen tags}

Sex determinaticn ccmpariscns werc ccnductad on
specimens. thrcuthut the rangc of pquy—cwls. épccimcns

were Ecparated acccrdinq tc capturc lccaticn (1. e.,
Lrgcntina, Bclivia, Brazil, Chifgfgcclcmhia, Ccsta Rica,
Ecuadcr, El salvadcr, Guatemala, Guyana, chduras, Mexico,
Hiccrcqcc, Panama, ?araguay, Pcru, San Salvadcr, Trinidad,
United States cf Amcrica, and vcnczuela] to obtain

information on pcssiblc gccqraphic variaticns in plumaqa

.isexual dimcrphlsm.
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Celor Eﬁase différence-af éduft m&lé'{léft} and adult f

ferruginous pygmy-owl, Kenedy County, Texas, 1995,

)

emale

{right) cactus

FT
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Physical Characteristice

Nylon mist nets (Item No. CTX, Avinet, Inc., Dryden,
N.¥.) and baited bow netis {Bird Traps, Czechoslovakia)
ware ueed to capture adult pygmy-owla March 1994-June 1995.

Bow nete ‘were baited with live Hhite 1aberatery miee and

- placed in prnximity (<5 m) te mist? ets. ~To aveid injury or

traps activated the how net. Anythin that 1anded en top of
the cage would trigger the bow met L T LT

Mist nets were. set in varying eenfiqgrgtiena {e.g., 2
nets placed on eppnsite eidee ef a amall ;eeqq}te tree, 3

nets enelaaing a enall meequite tree“lﬁ?a triangular

faehlen) in, preximlty (€100 n} to p?qmyfovl lﬂcatiﬂnS-

.”“'f3

A pertahle tape recorder 1. e., HSSlgyR Jnhnny Stewart Bird

and Animal Callerj was plaeed insid “th? liet net

}eella and lure pygmy-

tig oplis ang

? 935)@ Impiemantinq 2
_ﬁke et
me pygmy-ewle may not

>.u--m

ewle inte the nete {Ritehisen_Jt 1

; Captured pygmy*euls were Heighedwfith Qﬂﬁ§%§¥ 3% pesola
scales (Pesola Precision Scales, Switzerland). Measurements

of wing chord, tail length, and tetal body length were nade
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ﬁéing a flexible ruler. Tarsus length was measured with a
505-1ﬂ1 Hilﬁtﬁyo caliper. Similar measurements were taken
from 12 pygoy-owi nestlings 4-7 days before fledging.
Tarsus lengths wére recorded from 16 individuals (9 adults,
-?:nestlinqs]. Nest box occupants (l.e., pygoy-owls and
eastern Bcreech owl [Otus asio]}) were captured with elevated
mist nets, measured for wing chord, tail, ‘and total body
length, weighed, fit with a U.S. Pish and Wildlife Servica
'algﬁindﬁ‘feg'ban&ﬁ'aﬁ& released. ‘To détermine molt
pattérns..feather growth aﬁ&lyées*w&re coriducted -on all

édulté'captufed vaans and Rosenfield 1987},
| Measurements of pygmy-owl eggs (i.e., mean weight,
eiterﬁalrﬁiﬁéﬁsiahs;'aﬁh ghell thickness) were obtained from
2 clutches {5 égéé e&chj in active nest boxés.  To minimize
the possible adverse effect of clutch examination (nest
abhnﬁéﬁﬁént},fméan egg weight was determined by dividing the
comhiﬁéﬁ'egg“weights:by the clutch size. “Clutches were
weighed with 300 ¢ £ 3% péscla scales. External eqgy
ﬁeﬁsﬁt&iﬁnts'ﬁere taken with a 505-101 Milutoyo caliper
(Milutoys Co., Tapan), acciraté to within 97003 om. Shell
thickness was estimated with-caliper heasureménts of shell
remmanty’ S Cr e e

" Regisnal Differsnces -< - ¢ 3 Tie e o

'."Pﬁ?ﬁical'meisureﬁénﬁﬁ'df'mﬁ9eum”épeclmehﬁ“Prﬁvidad
" information on réqiaﬁal differences in pygmy-owl morphology.
Pygmy-owl study skins were measured (i.e., wing chord, tail

and culmen), sepirated according to collection location
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(i.e., Argentina, Brazil, ;hila, Colgmbia,iCnsta Rica,
Ecuador, Guatemala, Honduras, Mexlco, Peru, Tfinidad,_United
States of America, and venezuela}, and cumpared (1 tailed t-
test} to the Norias Division population. Statistical
analysis was¥nmt cqnducteﬂ on areas ﬂith <10 spac%mans taken
{i.e., Belivia, El sqlvadnr, Guyana, Hiqarﬁgua, ggqamg,
Paraguay, andHSanTSalvpdaxl,ﬁ:T
Hematozoa Study .. . . . CEEe 3o b we g
Bloca. samplea«wara collacted frum 4E pygmy-owls o
obtain infermation on possible ggggtq;?aﬁgqeseqﬁg;,_Tn avoid
injury and reduce.streas,,pquy-nwls were securgﬁ ip 3.8 cm

I’

diameter tubes 13 c¢m in length and. partially .epen on both

ends. . One toe-nail nf-eaqﬁjpxggy-gwihgpmp;ed gggﬁg}ipped to

. the pulp to cbtain enough blood to make 4 smears (Bennett

. 1970). Slides were laheled apgnrq}ng¢yq pyggg;gglghand
numbers.. Kwik-stop (GimbornsRich Heal_th, _At;_ggpg,_*g§.1 was
applied to stop the bleeding. . Pygmy-owls were f}E with U.5,
Fish and Wildlife Service Alﬁminum 1eg:yandszaﬂgbgﬁ}gased.
Blood smears were air dried and f%xeg_ipuggﬁ¥_m§thanal.
Fixed blood smears were sepgrated into 2 sata uf 98 slides.

Ed el s

Each.set contained 2 slides frgpygach ind;viggglﬁgpmpled.

stain {stock solution) in distil}gﬁLw?ter hufggred to a pH
of 7.2 ﬁor.ﬂn.Minutea.."Thaxgﬂgggﬁﬁpep.;}ﬁ;ﬁgﬁi; slightly
acidic water (pH 6.5) and ngx_ﬂzigd-_‘Smear§?;§¥eygxamined
under a. Zeiss Ultraphot micrdgcope Hith a total .

maghification of 625X. apprnximately 100 fialds {uhich




18

éppfuximateé 15-20,000 erythrocytes) were examined. One set
of slides was examined by Andrew Radomski af Caesar Kleberg
wildlife Research Institute and 1 set was sent to Dr. Gordon
Bennett of the International Reference Center for Avian
Haematozoa for verification.
Habitat Use

To detereine habitat use of pygmy—ouls,ilq_gﬁgkgu and 5
fledglings equipped with backpack-style radio trangmitters
IEL. L. Electronica, Mahomet, I1l) wvere monitored: (Nicholls
and Fuller 1987}. Three pygmy-owls (1 ad, 2 fledglings)
were monitored during 17 June 1994-14 July 1994. Threa
adults wereé monitored during 16. September 19%4-26 November
1994. Nine pygmy-owls (6 ad, 3 fladglings) were monitored 3
April 1995-24 September 1995. .Portabla'radin-recajyérs
[Hﬂdel F/L, L. L. Electronics, Mahomet, Il), directicnal
-anteninias (Model F1l50-5FB, AF Antronics Inc., White. Heath,
I1), compass bearings, and pacing were used to estimate
Universal Transverse Mercator (UTM) ceoordinates of radio-
tagged pygmy-owls. Observers started tracking.radio-tagged
individuals ‘from established UTM locations and used.gompass
bearings and pacing to calculate the geoyraphic 1qﬁﬁgiun of
‘aach:-pygmy-owl visual sighting.

R e
e R T

' Pygmy-owl locations were recorded. almost dailx;gpring
the lives of the trandmitters {30-90 days). Following
procedures described from nest site locations, 0.04-ha
circular plots were established at the location of, each

pygmy-owl visual sighting to determine habitat composition



" owl areal use. : T T
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of areas used by pygmy-owls. Mean cover vglues,_numhar of
trees/ha, and dbh of trees within circular plots were
conpated to study area composition data obtained in a
systematic-random sample of 21% 0.04-ha. plots to determine
pygumy-owl habitat selection (Stoddard and Stoddard 1987).
To calculate pyguy-owl areal use, UTH coordinates were

analyzed for 95 and 100% minimum convex. polygons with the

,IEE A

- PPLEM28 home range analysis program” {Dept. of .Fish-and

Wildlife, Virginia Polytechnic Institute and-Univergity,
Blackburg, VA.)}. It is assumed that 95% minimum canygx

polygoens reduce ocutlier htasxby_gliminating an ind;viﬂual's

. yadical movement cutside its normal home range. However, I

hypothesized the probability -of obtaining an outlier with a

“aample of <30 points (69% in this study) is 1mmeasurahle,
* and therefore I calculated 100% minimum comvex polygons as

' wellTas 95% to obtaln an accurate representation of -pygmy-

e

Response Testing . e C - R

I tésted the ‘responsiveness of pygumy-owls to .

' broadcasted conspecific calls at: varying :distances: (400,

" 500, 600, and 700 m) to establish critgrin;on:apprquiata

spacing of vocalization: survey points; Fuuggmgga_pygmy—nwla
‘were trapped, banded, and fit with radio-trangmitters 3-17
"April.1995. I monitored movements.daily and: charted their
‘locations throtughout the season. Once 7-10.locations were
recorded, I began sampling.

Equipped with portable radio-receivers and 2-way radios
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" (Radius P110 Motorola, Mt. Pleasant, IA), 1 observer tracked
a tafdetéd-ﬁquy-éwlf=obtainéd'vi§ual cantact, and relayed
'{ts location to & second observer. The second observer
calculated the distance to the target individual by relating
its present position to previcusly established locations.
Compass and pace-factor adjustments were then made to obtain
the response distance desired for tasting. At the desired

distance,. the mecdnd observer broadcast. conspecific calls

! ‘toward the targeted individual. .Any movement and. ;..

#ﬁéalizatinn7response that occurred as a result: ¢f-.the
broadcast was suhétantiated'with radin—telaﬁatﬁyr.and
recorded. I did nnt;saﬁpleiduring precipitation or when
winds exceeded 1924 kmh. .
Food Habits ' o e
Pygmy-owl food habits were detetrmined by ideptification
of prey remains, regurgitated pellets, direct ;ohservation,
“and andlysis of video footage recorded inside: active nest
boxes., Drey remains were removed:from 5 pygmy-owl:nest
sites (2 in 1994, 3 in 1995), postfledging, and analyzed for
identifiable-prey species.  Identification of prey remains
was madé using dichotomous keys, university reference
collections, :and by consulting: the-university's-.:.
mammaldgists, herpetelogists, .ornithologists,-and:- .-
entomologists. - To estimate numbers of prey.items;in.
remains, the number of grasshopper.-(Acrididaeg-and..:;
Tettigonijdae) hind legs and the number. of. glick-beetle
(Elaterdae) wings were divided by 2. Numbers -of cone-nose



21

. blood sucker (Reduviidae) were estimated by counting thorax
exoskeleton. Other insects were ldentified and counted from
complete exoskeletons: Mammal and reptile remains were
identified dnd numbers estimated from corresponding upper
and lower mandibles. Bird remaina were identified from beak
and feather remnants and nupbers were estimated from

cerresponding sets of upper and lower:baaks,. .. . -

el |
e

analfﬁia-provides;valuahla“inrarqatignk;g;gqg;ggr{;qgﬂ habit
studies (Errington:.1938; Craighead-and-Cralghead 1956,
.Rosenberg and Cooper 1990} . My inablility to distinguish
many insect remains -(e.q., wing scales):"limited.:this study.
To avoid distorting the results, speculations on numbers of
unidentifiabkle insect remains were not recorded:. From
obsefvation blinds:erected at 2 natural nests and 2 nest

. boxes an observer recdorded species:and-numbexr of prey
broitght to the nest cavity by: adults. Observations were
made "‘daily over irreqular time intervals between sunrise and

sunset postincubation-fledging..:

-

s dll . A

;- ¥ideo footage obtained from-inside active:pygmy~owl
nest boxes was used to.enhance food habit.gtudies.. .Two
replacemént nest: box covers were constructed: to:house
miniature video cameras andaagliqhylsourpgz;ﬂgn;1 I
replacement cover “(19.x 20 x:2 ca),;»I drilled.a 1.9 cm
diameter hole through. the center andshollowed a-6.0 x 5.5 x
1.9 cm depression around ‘the hole to:house a color video

camera {XC-42 Computar, Chugai Boyeki Corp., New York,
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N.Y.). Two 12 V DC minjature lamps {Archer, Radio Shack,
Kingsville, Texas} were then eimilarlg installed 3.5 ¢m on
opposite sides of the camera_lens, Tﬁe seeend replacement
cover (1% x 20 x 2 cm} wag aleu drilled in the center {1.9
cm in dlameter) and hollowed (3.2 x 3.2 x 1.9 cm} to house a
smaller klack and white video camera (EM200L38 Computar,
Chugal Boyeki Corp., New !erk, N. f ). ©One 12 ¥ DC oinlature
lamp.was similarly inetalled 1n the eeeend repleeement cover
to provide a light source. . .
- During 1994, infrareg_ghetetransistere {Arqher, Radio
-Shack, Kingsville, Texas) powered by a2 1.5 V DC Eettery
replaced the miniature lamps as afllqht_seurce to record
. night .nest box activities, Replacement covers eeeraininq
light soyrce and video camera were proteeted frem'eeather by
sealing the edge of the depression rith gilicon aed_
attaching another 19 x 20 x 2 ¢h baard over the deﬁressien.
Video patch cables (Radioc sShack, Kingsville, Texas)
transferred the video image to Canon Al Digital cam-corders
{Cancn Inc¢., Japan) placed in the blind. The power source
was a 12 V car battery. Replacement covers were jnstalled
on active pygmy-owl nest boxes (1 in 1994, 1 in 1955) 7-1¢
days before nestlings fledged. Video reeerdings‘were
analyzed for identifiable prey items and eempared to. visual

observations frem the blind and prey remain data acquired

from nest boxes.
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Statlstlcs

Physlcal chariacteristics of pygmy-owls captured on the
study area wefe compared to those obtained from museum study
skins using Hultlvariate Analysis (MANOVA, ([SAS Inst. Inc.
: 1935]} : Hhen differances occurred in the MANOVA, I used
Fisher = Least significant pDifferences {LSD) procedure to
:test for differenﬁaékamnng pPygry-owl dollection locatlions.
I coﬁparéd'the fd}éﬁi-éﬁnpusitfnh?uf-the:prim&fy?atudy area
to forest composition data cbtainéd 2t pyghyiowi* visual
sighting points using Wildoxon ‘Signed Ranks (1"tailed-test,
{Shsvinst{ Iné}ngéﬁjig"tﬁi-Sdﬁfefqnbdnaék;ﬁf~fiﬁ“uas used
; to compa;:e. the 'usg ‘of four habitat 't'yp'eso {l.e., live ocak-
mesquita}“lifa oak, ﬂesﬁﬁité;'ﬁndfnﬁéﬁ‘qfassiaﬁaﬁub? pyguy-

awls to the1r avaxlability on the primary study avea -(SAS

Inst. Inc. 1935) N C I St
L ' e # . S
i - ;
bt ey .
k ‘ T e e
" PR ik i ik
o U .
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RESULTS

Availability of Cavitied

Trénsects Eﬁcampassed 24.96 ha {approximately;13,995
trees) and cantainquzﬁi natural or excavated cavities
fln[ﬁjha}, 221 {Sdt}ﬁof;which:occurred iﬁ live Qak.and 40
(16%) in mesguite. Sikty-eight {26%] {2.7/ha} were of the
entrance hﬁie diémetqrs preferred by pyguy-owls (i.e., 4.5-
5.8 cm, Beasom et 31? 1393) (Table: 1}. However; ;qu 9 (3%)
{0.4/ha) cﬁvities [?:iﬁ live éak,.ﬁ in mesquite]igf éuitahle
entrance size were in trees giﬂ cﬁ dbh, the smailest tree
found to contain active pygmy-owl nests. Estimaﬁfs {i.e.,
0.4 x 29,000} indicate 11,600 preferred pygmy-owl nest
cavities (i.e., cavitiés of suitable size in suitgble age
trees, [Beasom ek al. 1993)]) cuula oCccur throuqﬁoﬁt the
‘study area. In box plots, examination of 2,224 tiees
located 42 (4.3/ha) natural or excavated cavitiéSKZSE {71%)
“in live ocak and 12 (29%) in mgsquite. Twenty—;wdT(ﬁét}
(2.7/ba) were within the preferreﬂ eﬁtrénc& sigg_}imits
prdposed by Beasocom &t al. {1??3] {Taﬁ;e 2} . Hﬁquer, only 2
{0.2/ha) cavities of sﬁitahlé entrance bnla_sfzaiyeré in

Ce o . — .
sujtable aged trees. Occurrence of excavated, and natural

cavities in live oak and mesdui;e sgand% werej: .
disprﬂpartiﬂnéte to the uccugrencé ;f these:tfee.épepies
.thr;uqhﬂut the study area {i;e., 75% live ;ak;;3i% mesquite,
Table 3). HNo patural or excavated caviti&sﬁi@épéﬁtéﬂ

o

contained avian occupants.
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Table 1. Diatributinn and alze of cnvities in live oak and masquita trees on the Horias
division of the King Rnnch* Ag determinad from’ 1u4:¢00 x 6 m systematically established

line transe:ts, Hurins{qTa;asi 1895, . T

Diameter of: cnvities L Diameter of cavities B

. in live uak (+ 1.3 cm} - _' . “in mesguite (+ 1.3 cm}

dbh* p° 3 .5 . & ‘10 13 215 3 5 8. 10 13 215

! (Number of Cavitles) : S {Numbar of Cavities)

0 11° 10 0 1. 0 5 0 0" o o. o 0 0

15 497 A4 F23% S v o2 . % 3 - 2. .2 0

- S O

20 63 . .7 14 14 . B 2
. : "

TRy R D O

30 33 S0 3 a3 oS

6 o o v O
A
e}
.5 3
R
oW

2
-
[ )
e © &
[ =3

s 25° 0 3 7. 7 2 09

cZ



Table 1. (continued})

Diapeter of cavitias Diaseter of cavities

in 1ive cak (* 1.3 cm) in mescuite (+ 1.3 om}
dbh* p° 3§ T8 3. % .8 10 . .13 218

{Number of Cavities) . {Hunbay of Cavities)
40 11 o 0 4 .2 1 0 o 0 0 1 0
45 3 0 1 0 0 1 o 0 0 0 1 0.
50 T3 -0 0 +] 2 [+ o _ﬁ 0 0 1] Q
55 1 0 0 o 0 1 ¢ o o 0 0 1
60 3 i 0 o 0 -2 O LH 4] 0 0 0
&5 0 0 O 0 g - 0 0 0 o 0 0 0
70 1 LH 0 1 1 0 a 0. LH 0 0 1]

S



rable 1. (continoed)

Diameter of cavities

inﬁlive oak (i 1.3 cm) .

Diameter of cayities_

in mesquite {+ 1.1 cm)

dkh* p° 3 5 g 10

i

- B a8 10 13 216

(Humher.uf Cavities}

75 1 0 0 ._q'-- 0

g f o

Total 259 35 56 44 48

B

‘(Hunher of Cavities)

o o o o 0 0

<.

112 87 10 6 3

"dbh = Diameter at breast height of trees containing cavities, £ 1.3 cm,

) = number of trees containing cavities.

L
o
o

L2



Tablé 2. Dlstribution and size of cavities in iive oak and ﬁasﬁﬁiﬁﬁ trees on the Norias
Division of the King Ranch, as determined from S06 systematically eatablished box plots,

Norias, Texas, 1995,

Diameter of cavities Diameter of cavities

in live oak {(+ 1.3 cm) in meequite (+ 1.2 cm)
aph® p® 3 5 8 10 13 >15 1 5 8 10 13 z15
15 ., 8 0 5 o 0 N 2 1 0 0 0 0
20 é 0 5 o . 1 0 0 3 0 (i 0 0 0
25 6 0 2 1. 0 - Q -0 3 T I o 0 0
30 4 i} L 2 1] 0 o 1 0 o 0 0 o
35 3 o 0 2 0 o 0 1 0 o0 o 0 0
40 . 2 -0 0 1 0 0 2 0 0 0 0 0 0
45 5 0 1 1 1 1 0 1 0 0 0 0 0

82



Table 2. (continued)

Diameter of cavities .Dlameter of cavities

in live ocak (+ 1.3 cm) in mesquite (+ 1.3 cm)
dbh* n“_h 3 5. B 10 1y »15 3 5 8 10 13 >15

" {Number of Cavities) - Jfﬂunhéfwdf:Cavitiﬁﬂ}

50. 1 0.0 0 i -0 - 0 0 e 0 0 0 0
55 o o o o 0 0 0 o o o o o o
60 1 6 1 o o o 0 6o ¢ 6 - 0 o o
65 o o ﬂ ‘6" 0o o o o o o : o o 0
70 1 o .o o o 0 1 o © o o o o
>70 1 . o [+ 0 0 0 1 0 o 0 0 0 0
Totalaz o 38 7 31 4 R

H - R T

‘dbh = Diameter at breast height of trees containing cavities, + 1.3 em.

N = number of trees containing cavities.

62



Table 3. Size distribution of live cak and mesguite trees on the Norias Division of the
King Ranch, as determined from 217 systematically-random eatablished 0.D4/ha circular

plots, May-Jun 1994 and 1985.

Live cak Mesquite

dbh* o £ of total® n t of total
8 263 8.2 1085 62.4
10 - .. BOT o 24.9 231 13.3
15 " 986 °  30.4 174 10,0
20 607 18,7 06 4.9
25 301 9.3 74 4.3
30 . e . 4. 53 - 3.0
s | 66 2.0 " T aa
a0 24 0.7 6 0.3
45 14 0.4 4 0.2

0
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Table 3. (continued}

Live oak - Memquite

dbh* o t of total n $ of total
50. _ 10 0.3 : 3 0.2
55 . £ v _ 0.2 3 0.2
60 8 0.2 0 0.0
&5 .5 0.z 1 ‘gr.
7« 7 i tr.

75 R '- tr.

. *dbh = Diamater at Ereast height (i.e., 130=-145 cm above ground leval) + 1.3 cm of
trees examined on the study area. "

Bey., = trace.

1€
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Nemst BOX Stugdy
Nest box placement provided 192 neetinq eppmrtunitiee.

. Three neet boxes (1. E%} {2 in 1994 1 in 1995] were used as
nest cites by pygmy- owls, and 2 were eueceesful in fledging
young. Feeundity of pquy-ewle using nest boxes was 3.0,
0.5 young/nest attempt hiqher than the estimated 2.5
reeruitment etenderd.. OCeupied nest boxes were in areas
deminated by zu 30 cIt dhh live oak thet 1eeked cavities (1),
, >51 cm dbh live eak eenteining cevitiee {1}, and in >20 cm
. dhh mesquite with few eevities {1y, Two ective pygmy-ewl
neet bexee were in areas with muderete {5n-15t] understery
and 1 was in an area with dense (75-100%) understory.
_Entrence hnle heighte were 5. 9, 6.4, end T u ‘m ‘above ground
1eve1. Heet tree dbh were 26, 31, and 63 cm. Active pygmy-
oWl neet pox eonfiguretiene were 13 X 13 x 31 em with a 4.5
cn dlemeter entrenee hele, 13 X 13 X 44 ce with a'¢4.5 ca
diameter entrance hole, end 13 x 13 % 46 cm Hitﬁ a 5.8 cm
diameter entrance hole. | IYJ_ | U

| Severel ether epeeiee utilized the nest béxes including
;:bruwn-ereeted flyeetehers {Hxigzghgg ;x;gnnulgg) {zu},
.gelden-frented weedpeekere {Hglgﬂ_;ggg aurd :

eeetern ecreeeh owl [Qtus g_jg} {1], and Eurepean eterling
{&L_;ngg gglgg;ig} {1} Althuugh only 1 peirﬁef eastern
5creeeh ewle wee feund neetlng in bexee, 17 different
1ndividuals {9 in 1994 s in1l 995] were reeeriad es using
_nest boxes for daily roost eitee. An additigﬁil 7 (4%)

boxes containing nest meterial were listed as abandoned or
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lost to predation. Unidentified spider and wasp species
eceupled 21 nest boxes (4 and 5 respectively in 1994 1 and
11 in 1995} |

| Eggs of 2 pygmy ewls were 1a1d on the ‘bare weeden
surfaee ef the nest box botten. The third pygmy-~owl laid
que on 5- 8 cm of Epanish mass {Tillﬁnﬂiﬂﬂ usneoides) .
c1uteh eizee were 4 and 5 eggs with enly 1 box centaining 4

G o
eggs. In periedie neet bex 1nepectiena, I determined pygmy-
o =i P -ﬂ..' k,‘ -g -. : - ,q..-_

_.ewls 1aid 1 egg every 32=39 hr until the elutches were
eumplete. Laying of the firsthegg in a cluteh was recorded
as early as 17 April 1994, and as late as 26 April 1995,
Incuhatiene were eenducted ealely by females, were ‘initiated
upnn cumpletiun nf the clutch and cnntinued fer 21-23 days.
Hatchlngs were asynchronous Hith 1 egq hatchlng every 20-26
hr. Df 10 eggs examxned mean egg weight egg diameter, and
shell thlckness were ? B g,lz .95 ¥ 2 35 o {range "3.79-3.26
X 2.31- 2 39}, and 0. G23 cn respectively.- Fledgxng occurred

T

26— 23 days after hatching was cnmplete

'x-,l la:i“:
At 4 days pesthateh pygmy-ewls were eevered in white

.‘#.\_.-.-

down and absent of visible feather sheaths, Their eyas had

s T
AT

o P U
not yet upeneﬂ and they wera unahla to hold their heade
O, ’?_: __o’:_ . . L u.hf ol 4'3\‘ e L '.:'5-_., f
erect .
: e *Li_’.‘ “ATURRY WO ST 400 oY ER

At 12 daye pesthateh pygmy-awla held their heads erect

=7 -3

and reepended to mevement. Remiqea had efﬁpted frem sheaths

o ;at P

approximately 0.2 cm wlth nenssnptlles still attached.

a0 v

Aur1cu1ar, ece1pita1 eevert and scapular sheaths wore

exposed and intact. Rectrlce sheaths were not exposed.




Cactus ferruginous pygmy-owl 4 days posthatch,

Neorlas, Texas, 1994.

FC



cactus ferruginous pygmy=-owl 12 days posthatch, Norias, Texas,

1994.

SE
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At 20 days posthatch pygmy-owl auriculars, coccipitals,
coverts, and scapulars were fully feathered except for
attachment of neossoptiles on approximately 10% of
auriculars and coronals. Primaries were unsheathed about
3.1 ¢m and seeendaries had eruptaed approximately 2.0 cm.
Rectrices were appre&imately 0;2 cm beyond thelr sheaths.
At thie‘hge plumage eeie:etien'wee dark brown, which
reseubled aduilt maleu}y Yo
Natural Heet Cavities """""

Through tracking ef redie-taqqed pygny;ewls, 4 active
nest eavities-{presumahly_excavated'by golden~fronted
weedpeeker}.were located during Sprieg 1995 and 1 was
sueceesful in fledqinq 4 young. One was predated 22 days
after the clutch {5 qus} was eemplete. The ether 2
euecumhed to predatien 11 and 21 days posthatch. .Fecundity
of pygny-eﬂle neeting in exeavated cavities was 1.0, far
below the 2.5 reer;itment standard established All 4
pygmy-ewl nest cavitiee were in live eaks. The closest
”distanee betwaen aetive neet sites was. sesﬁy.
.Charaeterietiee ef pygmyfnwl nest eavities (i.e., height of

entranee hele above’ graund level. entrenee hole diameter,

-1nterna1 cavity diamete"";depth ef eevity, and nest tree

e E

dbh) differed slightly [T&hie 4} T All aetive pygmy-nwl nest
' cavities were on- the underside of upﬁarﬂ and outward sloping
'limps. Clutch size and 1aying sequence of pquy—uwls
nesting in excavated cavities were simllar to those using

nest boxes (i.e., 4-5 eggs with only 1.nest containing 4



-

o

Cactuswferrugindus:pquy-ﬁwl

20 days postﬁatch, Hcri

as, Texas,

£E



Table 4. Charscteristics of 4 active pygmy-owl nest sites established in live ocak trees

located on the Noriae Division of the King Ranch, April, 199s.

Characteristics* Nest Site 1 Nest Site 2 Hést ?ité 3. Nest Site 4
DBHNT (cm) O 3o.e 5.3 . ‘41,0 | 46.2
CEHAG (cm) S . 410.3 . 356.4 484.6 : '242.0
CEHD (cm) L 5.1 5.9. 4.9 5.0
NCD (om) 8.3 14.7 8.3 . 12.2
DNC' (em) ) | S 4 C a4 4 3.6
W N 3;3“-5 “a11 163 16 93
ET/Ha =~ . T e 270 160 . 120

ﬂDBHHT = diamatar at hranst height {13&-145 cm above ground lavalj of nest tree;
CEHAG = cnvity entrnnce halght nbnve grnund* CEHD = cuvity antranca hole diameter; HCD -
nest cavity depth* DHE = nest cavity diamater, UV = undarstary valua (0=192, 0 = 0% 192 =

100% cover):; ET/Ha = estimated trees/ha.

gL
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eggs and 1 egg peing laid every 32-39 hr). The earliest
1ayicq date (l.e., laying of the first egg in a clutch)
recorded was 12 April and the latest 19 April 1995,
Elcdqinq'cccurred 26-28 days after hatchings were complete.
Scxual Dimcrphism _ _ |

Sexual dctcrminaticns nade thrcugh color phasc analysis
cchcurrcd with nmuseums® preparators cn_:ﬁ? (68%) of the 571
cpcciﬁcnc studied (Table 5). Specimens collected frcm El
Salcadcr, Guyana, Hicaraqua, and San Salvador' had thc
highest ccrrclaticn {1cct) and specimens collected from
CDEt& Rica the least (47%). Sexual ccterminaticns_cf
Qlﬂﬂiiﬂlﬂﬂ_htﬂ;lliﬂﬂgm gactorum {i.c{, the suhscecics on the
study area) specimens had a correlation of 82% hetween
plumcqe characters and museum tag idcntificaticns fTablc 8}.
_PhyS__ical- Characteristics :

" - Mean wing chord, tail, tarsus, and tccaﬂ ccdfflcngths
cf adult pygmy-owls trapped on the scudy crca écrc'gi.ﬁ,
ﬁ4.3, 10.7, and 159.9 mm respectivly. Mean weight was 70.5

g (Table 7). . o

" _ Variations in phycical characteristics of ‘musenm
_s_pccimens exceeded those of pygmy-owls trappa;d __cn the study
area (Table 8). Significant differences (F. = 8.12, 15 df, P
aia.buq;; in wing chord lengths were rcccrcca cctcccn pyoty-
‘owls trapped on the study area and museunm specimens.
Differences (LSD test, 672 df, P < 0.05) in h;ing chord
.-lcngths occurred betiﬁé{cn i:rir:gmy—cwis' 3trapped_ cn the study

area and puseum specimens collected frcm_nrqencina; Brazil,



Table 5. Comparative results of sex determinatlions made
through analysils of ferruginous pygmy-owl plumage
. éharacteristics {i.e., color phase differences) and sex

identifications displayed on museum tags, December 1995.

capturs location n Concur® - . Differ®
Argentina - . T 47 : 23
Bolivia =~ - | s 2 2
Brazil S .48 .. - 28 : 20
Chile’ : 21 S ¢ 3
Colombia & ' §: . .2
Costa Rica 15 o e T | 8
Ecuador . - 45 3z . 13
El 5alvador ' 1 R i . Q
Guatemala 25 18 - . - 10
Guiana 3 , 3 0
Honduras 12 11 1
Mexico 161 119 42
Hicaragua 2 2 1]
Panama L 4 1
Paraguay 11 7 4
Peru 7 23 14
San Salvador 4 4 0

Trinidad 28 14 14
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Table 5. {(¢ontinued)

Capture location: . ! . Gencur - Differ
United States 35 .28 7
vengezuela . 28 - 18 : i 10
Total _ 571 .387 _ 184

FEES

*Sumber of pygmy-owl museum specimens sampled in which
sexual datarminaﬁions made from analysis of plumage
characteristics concurred with sex idemtifications recorded
on muséums' stuﬁy skin tags. _ 5

byumber of pygmy-owl museum specimens sampled. in which
sex determinations made from analysis of plumage
characteristics differed from sex identifjcatinns.;ecnrded

on museums' study skin tags. N TR
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Table 6. Comparative results cof sex determinations made
through analysis of cactus farruginous pygmy-owl plumage

characteristics and sex identification displayed on museum

thgs.

Capture location n cancur® pifier®
Colima, Mexico .10 8 .. 2
Jalisco, Mexico 8 ' 7 S - 1.
Mazatlan, Mexico ' 3 z 1
Nayarit, Mexico 3 2 R |
San Luis, Mexico ‘3 o 3 : 0
Sinaloa, Mexico 14 12 2-
Sonora, Mexico 20 19 1
Tamaul ipas, Mexico 24 . 17 _ 7
United States < 1 28 7
Total 120 S8 22

*Number of pygmy-owls sampled in which sex
determinations made from analysis of plumage characteristics
concurred with sex identifications recorded by wmuseums.

*Number of pygmy-owls sampled in which sex
determinations made from analysis of plumage characteristics

differed from sex identifications recorded by musgeums.
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Table 7. Physical characteristics of pygmy-owls live trapped
on the Norias Division of the King Ranch, Kenedy County,

Texas, 1994 and 1995. (Length-mm, weight-g}

i} oo 5TD Min Max

(Adults)
Tail length 57 64.3 . 3.7 48 TO
Wing ¢hord 57 94.5 - 3.1 o BT . 1037
Total length 56°  159.9 6.2 - -4 . 171
Weight 57 0.5 . 9.3 57 .. 102
Tarsus 16 10.7 . 1.6 9.6 14.0

(Nestlings 4-7 days before fledging)

Tail 12" 19.7 4.16 , .12 - 26
wing chord 1z £5.67 £.25 855 74
Total length 12 105.17 *-  4.62 98 - 117
Weight - 12 61.67 4.29 -1 70
Tarsus [ 9,70 0.30 9.1 _ 10.0

Es
ia
ey
L
a

5
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Table 8. Physical characteristics obtained from fefruginaus

pygmy-owl (FEPC] museum study skinz (1995). {Length-wum,

welght-g)

o X SE Min Max

(Throughout FEPG Range)
Wing chord 549 - 96.2 4.9 71 120
Tajl ° 533 " 61.8 451 g2 . 84
Culmen 527 11.1 0.8 8.5 13,7
Weight' 27 ~ B8.1 7.3 54 : 84
iMale FEPC)
Wing chord 304 94,4 3.7 81 : 108
Tail 289  60.6 3.4 §2 78
Culmen 291 i 11.0 0.8 2.5 13.1
Weight 20 66.3 6,3 - 54 77
(Ferale FEPQ)
Wing chord 194 98.7 4.4 89 113
Tail 188 63.6 4.0 52 79
culmen 186 11.4. 0.8 8.5 13.7
weight 7 73.0 7.9 62 - - 84
{Argentina FEPO)}

Wing chord 68 96.0 3.7 89 113
Tail"’ 68 §3.5 - 58. 77
Culmen 67 - - .11.0 0.8 9.4 13.4

Weight 0 0.0 0.0 -0 . 0
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Table 8. (continued}

1] x SE Min Max

{Brazil FEPO)

Wing chord sz 98.2 4.3 91 112
Tail _. 50 - 63.2 4.3 59 74
Culmen ~ . 52 .. 11,2 1.0 9.7 - 13.4
Wweight .0 0.0 0.0 o . 0
(Chile FEPQ) L
Wing chord 21 101.0 6.3 93 118
Tail 20 - 68.1 5.1 52. 84
Culmen 20 11.%5 0.9 8.7 12.9
Weight o 0.0 0.0 0 o
{Colombia FEPOQ)
Wing chord 11 97.2 3.5 a4 105
Tail 1l uﬁL.E 2.5 59 -1
Culman 9 11.6 0.5 11.9 12.5
Weight . D - 0.0 2,90 U_ 0
{Costa Rica FEPO) .
Wing .chord 13 - 98.5 . 3.4 - S 104
Tail 13.. - 2.6 55 66
Culmen 13 » 1.2 0.7 i F I SR 1l2.6
Weight o o 0.0 0.0 [ 0
{Ecuador FEPQ) A
Wing chord 48 L 97.2 5.5 110




Pable 8. (continued)

0 i 5E Min Max
Tail 47 rﬁu,s 3.2 54 67
Culmen 48 11.4 0.7 9.9 13.2
Weight 0 0.0 0.0 0 0

(Guatemala FEPO) -
wing chord 22 96.0 6.3 71 104
Tail 20 61.4 3.3 53 66
Culmen , 22 1.2 0.7 149.3 12.8
Weight 3 63.3 5.7 53.#  71.3
(Honduras FEPO)
Wing chord 19 | 96,3 3.4 91 102
Tail 10 60,0 2.8 54 63
Culmen. 10 | 10.7 0.5 9.9 11.3
Weight 0 0.0 0.0 0 0
(Mex ico FEPO} ..
Wing chord :_|.41 93.5 4.2 79 106
Tail 135 61.1 2.8 53 71
Culmen 124 10.9 " o.e 8.5 13.6
Weight 24 ._:_ﬁa.s :5.3 | 54 84
N .(Feru FEPﬁ}

Wing chord 37 .96 6 4.7 88 110
Tail 34 61.9 4.4 54 79
culmen 37 9.1 13.7

10.9 0.9




Table 8. {continued)

47

n X SE Min Max

weight o 0.0 6.0 0 0
(Trinidad FEPO)
Wing chord 29 96.4 2.1 93 " 103
Tail 28 58.4 2.6 55 ° 63
Culmen 29 14 0.6 10.3 12.7
weigﬁt_ 0 0.0 0.0 I 0
{Bnifed States FEPO)
Wing chord 33 94.8 3.3 87 102
Tail 33 §3.2 2.2 0 ° 8
Culmen a3 .:iG.B 0.8 B.5 12.4
Weight 0 0.0 a.0 "o 0
: i {v;ﬁ;zue1a FEPO)

wing chord 29 ' 96.6 3.1 gy 103
Tail 27 59.4 3.0 54 66
Culmen 33 11.5 0.8 5.8 13.0
Weight 0 0.0 0.0 I 0

(Areas with <10 FEPG collected) %'
Wing chord 35 . 9a.2 6.6 g7 Y 120
Tail 35 62,0 84 52" 79
Culmen e ata 0.8 9.5 12.9
Weight o 0.0 0.0 ¥ 0
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Chile, Costa Rica, Ecuador, and Peru, (Table &).

Significant differences ( F = 13,61, 15 df, P = 0.0001} in
tail lengths were recorded between pygmy-owls trapped on the
study area and museum specimens. Differences (LSD test, 633
df, B < 0.05) in tail lengthsg occurred between pygmy-owls
trapped on the study area and pDuseum specimens collected
from Chile, Colombla, Costa Rica, Ecuador, Guatemala,
Honduras, Mexico, Peru, Trinidad, and Venezuela. . ...
Significant differences (F = 4.46, 14 df, F = 0.0001) in
culmen lengths were recorded between museum specimens
collected from the United States and specimens collected
from Mexico, Central and South Axerica. Differences (LSD
test, 594 df, P < 0.05%) in culmen lengths occurred between
pygoy-owls museum specimens collected in the United States
and those collected from Argentina, Brazil, Chile, Colombia,
Costa Rica, Ecuador, Guatemala, Trinidad, and~¥enéauela.

. No significant differences (F = 1,38;-26, 51 df, P =
0.32) were recorded between wgights-uf pygony-owls on the
study area and museum specimens.from Mexjco, the only area
with compaxétive data, Information gathered on adult and
nestling pygay-owl tarsus lengths lack comparat;yﬁ;data.

The variability in wing chord, tail lengths, and weights of
. pyguy-owls sampled (i.e,, live trapped and;mqugq_gpecimensJ
exceeded measurements reported by Ridgway (1914) and EBarhart
and Johngon (1970). Nine of 13 adult pygmy-owls. captured
between 2% July-31 October 1%3%4, and 1 1994 hatql__‘x_lir_lg

captured 15 Febuary 1995 displayed evidence of full tail



49

molt.,
Hematozoa Study
Results received from Gordon Bennett at the

International Reference Ceriter for Avian Hematozoa concurred
with those received firom Andrew Radcomski at Caesar Kleberg
Wildlife Research Institiuta. - No hematozoa parasites were
seefi “in the blood samples. =~ & "7
Habitat Uge © - ¥ W . L CEL LT . L3I

> Porest-compositidn of areas Ugéd by radlo-tagged pygmy-
owls were disproportionate to-thelr availability on the
study area (Table 8). Areas used by pygmy-owls contained a
significantly (Z = "6.66, P = 0.0001) more trees >26 cm dbh
than occurred throughout the study ‘area. Areas used’ by
pygmy-owls contalned significantly (2= "14.55, P = 0.0001)
- more understory than. dccurred ‘througholt the $tudy area
{(Pable 10). Comparisons showed that -expécted use of 4
‘habitat categories (i.e., livé odk-=mesquite, live oak,
mésquite, and open grassltand) by pygmy-owls differed
significantly ‘from observed use (%2 ="81:18; 3 df,"p'«
0.005, Table 11). - Comparisons of*4 understory catégories
(mifAimal <25%, sparse:25-50%, modérate 50-75%, and dense 75~
100% cover) differed signifidantly Bétween availability and
ise by pygmy-owls (%% = 431.31; 3 d£/P < 0,005,  (Tdble
127¥. sample ‘size rastricted chilsgiare analysis of
“individual differences in-habitat sélection. Therefore, I
. compared individual habitat selection graphically (Thomas

and Taylﬁr'ISQb,'FiquréZI}. Areal use varied among



Table 9. Compariao% of size distributions of live oak and mesquite trees on the Norias
Divisinn ot tha King Ranch, .as determined .from 293 0.04/ha circular plotse astablished at
pyguy-owl visual eighting puints, .and from 217-0.04/ha systemntic-runﬂnm points

established throughout the study area 1994 and 1995,

Live ocak (%) - Mesquite (%)
dbh* Visual points Random polints Visual poiﬁtﬂ Random pqints
5 __-;o.,? 8.1 42.9 62.4
10 S mdA 2409 0 e e e e 3R e 13.3
15 89 20,4 . 183 10.0
20 . 22.9 - 18.7 3.7 - 4.9
25 24.1 s _ 1 9.3 2.4 _ 4.3
50 - 2003 i_ 4.3 . 22 3.0
s ! --_Q.? 2.9 1.0 1.1
40 5.2 0.7 tr. 0.3

0%




Table 9. (contlnued)

Live oak {%)
]

Mesquite (%)

dbh* Visual point Random point

Visual point Random peint

45° 2.5 ' 0.4
50 o ' 1.3 a 0.3
55" 0.8 .- 0.3
60 . . 0.2
65 tr. T . 0.2
70 B B 5 TR | S <

75 DA - o S . 1

tr.. 0.2
0.2
0.2
0.0

o Er.

PR LT R

A RN N

*abh

-:.
#g

trees exanined.on the study area.

Déggat?£1ﬁ§;gpana;iheigh; (i.e., 130-145 cm above g;qunﬂ lqvel} + 1.3 cm a:

15



Table 10. Comparison of astudy area forest composition and habitat used by pyguoy-owls as
determined from 298-0.04 ha circular plots estaklished at pygmy-nwi.wisﬁal sightings and

217-0,04 ha systematic-random points on the study area, Norias, Texas, Jun 1994-Sept 1555.

Habitat® N 2 4 6 B 10 12 »13 MUVS
Fore. 217 - 6.21° - 4.78 5.34 3.19 3.72 o.88 - 0.81 67
visu. 298 3,86 3.03 2.55 2.89 . 2.90 2.46 - 2.29 128
P = 0.88- . ©0.78 00001 0.83 0,000} 0.0001 - 0.000% ©.0001

o ok
[

‘Fore. = forest composition of the study area; Visu. = forest composition of areas
used by pygumy-owls on the study area; P = Probabilities as determined by Wilcoxon Sum
Ranks. \ .

bSize categories (2 = 3-8 cm, 4 = 8-13 cm, 6 = 13~18 cm, 8 = 18-23 cm, 10 = 23-28 cm,
12 = 28-33 cn, and 14 = >33 ¢m) of trees at breast height that occurred within 0.04 ha
circular plots.

‘Mean understory values (0 = 0%, 192 = 100% cover) of areas studied.

(44



. Table 11. Occurrence of pygmy-owls in mixed live ocak-mesquite {LOM), exclusive.live oak
(ELG) aqupsivg-mqpquita (Eﬁi}“and qpqn_grhsslnna {OGL) habitat as recorded by tracking

radlo-tagged pygmy-owle on the Norias Division of the Xing Ranch, Spring 1994-Fall 1995.

Expected®
A e T ' - Humhﬂr hf . numherOf “ e e e
Proportion® pygmy~owl . pygay-owl . Chi-~square -

Hakitat of study uraﬁj ocbservations - observations. calculations

2 l‘.h~1 I

LOM - . 0.4 - 197 129 . 35.84

..........

ELO 0.26 32 y 78. . 27.13

"t

o6L . .. .- 0.06 . L. 0. .. . . 18 18,00

Total = = = . 100 Lo 300 ©. 300 .. .81,18

Vo asdl iy B T DS AR Boss e L A ine LR

‘Prﬂpaiﬁibnﬂ.nf_ﬁntﬁi s!u&f araa'féﬁraﬂegts_aipectgd_pygng-&;l:éﬁsérvatianﬂ as it
pyguy-owls occurred in anéh'hpbitat in exact propoxtion to availubiilty.
“Calculated by multiplying proportion expected by n; i.e., 0.43 X 300 = 129.

£S



Table 12. Occurrenca ﬁg'pquy»awlszin:hnhitat with minimal (<25%), sparse-(25-50%}
moderate (50-75%), and dense (75-100%} understory as recorded by tracking radio-tagged

individuals on thhzﬁarias Divieion of the King Ranch, Spring 1994-Fall 1995.

Expected®
. Number of nunber of
Propoxrtion® pygmy-owls pygny=-owls Chi-square
Understory of study area ohaarved obhserved calculations
Minimal 2 0.44 13 132 107.28
Sparse 0.30 ? = 66 30 s;qn
Moderate 0.16 104 48 65.33
Densa .10 ’ 117 [ v) 2%2.30

Total 1.00 300 300 411.31

*Proportions of total study area represents expected pygmy-owl observations as if
pygmy-owls occurred ln each habitat in exact proportion to availabllity.
bcalculated by multiplying proportion expected by n; L.e., 0.44 X 300 = 132.

¥
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Fignira 1.. Parcent available of 4 unhr-tory mtoquriu (1.e., <23, zs-&u. 0TS, . 19-100%)

minus the percent use by 10 pygmy-owls as th-y occur in 4 habitat types (i.e., live oak-

masquitsa (o), live ocak (), mesgquite (*), open grassland (+} on the Noriss Division of the

King Ranch, Norias, Texas, 1993,
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individuals and increased with seasonal progression (Table

13). Adult males (40148AM, 4014%AM, 40150AM} were recorded
using 1.34—3.52 ha (X = 4.1, 8d = 3.9,:10D% minimun convex
polygon) during incubation (¢ Apr-22 Hiy}. Tﬂree pPYgmy-owls
of undetermined sex (40134AUK, 40135AUK, 40137AUK) were
recorded using 19.5-115.4 ha (X = 69.6, sd = 48.5, 100%
minimum convex polygon} in late Fall. ﬂne adult female
{4D154AF) with 3 young postfledqinq (40151HY. 40152RHY,
40153HY) used a larger area than adult ines during
incuhatini\. Fledylinga (40125HY, 40151HY, 40153HY) r_
maintained proximity (<50 m) to adultz (40150AM, 40154AF)
until dlspersal, about 63 + 3 days after 1eavinq the nest.

The only fledgling'mgnitored-thraughuut dispersal
(40153HY) traversed 4 "known" pquy-awl tErriﬁaries and
established a residence about &.5 km SW of its natal site.
Its areal .use after dispersal (zgihuq-a uctj was similar in
size to p;e-dispersal wsage. :ng,fggﬁglings fit with radio-
-transﬁitters succumheﬁ té pre;aticﬁ:kﬁ days pﬁstfledginq {L
in Eprlng 1994 and 1 in Spring 1995) . J;'

“In 1995, after their nestlinqs succunhed to predation,
1 pair of pyguy-owls banded 6 June 1994 {4012:4AH, 40128AF)
continued to maintain their pair bond (1. e.;iremaiﬁed <50 m

from each othar} fur the life of their transmitters 30 May-
12 huqust {Flgure z}." TWO pquﬁ?aéls {40134AUK 40137AUK)
of undetermined sex overlapped areas used inuFal}.1994
(Fiqurg_sj. Anatﬁer pair (40150AM, 4@154h31"méihtained
their géir bond throughout dispersal of theix ynuné and

remained together during the mgnituring'period (Pigure 4).



Table 13. Areal usa of radiu;fnggad PY

Norias, Texas; Spring 1994-Fall 1995.

qmy-owls on the Horias Divisioﬁ of the Kingl

Ranch,

ID%

nZSightings

/Menitoring Interval

"95% polygon .

{ha)

.1Dﬁt Palygdn

(ha) -

40124AM
40125HY

4012BAF -

40134AUK

4013SAUK *
4013?Euﬁé
40148AM #
40L40AM
40150AM -
45151H!jﬁ
40152KY
40153HY

40154AF

)

‘53 .
.20

46"

42T

W W
i1}
34

T10
i B
2T
?22;
PT
ae B
45
58

.*}

. -30.May-12

.15 Jun—-13%

30 May-30
17, Sep-07
zg'sap-1§
02 oct-1§
uqlApr-q?
12 Apr—gz
12 Apr-16
15 Jun-20
15 Jun-éﬂ
15 Jun-iﬁ

15 Jun-02

Rt
Jul
Jul

Rov

oct
oct
May
May
May
Jul
Jgn

Auyg

Sep

1995
1994
1995 .
i§9¢
1994
1995.
1993
%995
1995,
%99q
1995

1995

.
[

6,05

6.72

9.23

S 13,65 .

5.35

115,54 "

FLEE

e

$*y

-~ 1.34
7 2.35 .,
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Figure 2. Area used by 2 mated pygmy-owls, Norlas, Texas, 1935 (1 = 40124AM°, 2 =

40128AF', Table 14). Coordinates were obtained from radio-tracking and calculated and

plotted by TELEMBS home range analysis program, 95 (laft) and 100% (right) minlpum convex

1

polygon.
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* Figure S;Ihrpg_gsnd by 2 adult pygmy-owls of undata;miﬁed seX, Norias, T&ins,

‘ 40137AUK, 2 = 40134AUK, 3 = 40135AUK, Table 14). coordinates were cbtained from radio-

tracking and calculated and plotted with TELEHB# home range analysis program, 95 {left)

and 100%t (right) minimum convex polygon. were madea.
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Figure 4. Ju.-n
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14) pyg:ly—wl, 1--, ‘Texas, 1995. mordin-tu m ohtl.'ln.d from ndiu-

rracking, and calculated and plotted with THELEMSS howe

and 100% (right

} minimum convex poliygon.

range analysis program, 95 {1-:1;]
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puring Spring-Summer 19%5, 2 pairs with nest sites
established 845 m apart maintained territorial boundaries
throuqhout.the mooitorinq perlcd (Figure 4).

Response Testing

Vocal and lateral respenses (l.e., movement toward
broadoaot station} were obtained from all 4 individuals
tostod-a; 400 and 500 m. Threo birds responded at Euo m
oitﬁ ﬁovomont and vooolizat%on, whereas thae fourth only
responded vooally. Doi?'Irﬁird was tested at 700 wiand I

_roooived vooal and latoral rosponso.

Tt

'Food Habits _
Thirty-three dlfforent proy speoios from. 5 classos
{i.e. Insecta, Reptilia, Mammalia,- Avos, and Amphihia} wera
identified during this study (Table 14}. Proy remain
~analysis (4 nest sites) identified more individual-prey
1toms and-prey species than. analysis of vigogwfoooago {2
nost:sitss} or visual observations (4 nest sites};
: Comparisons of the pofoontaqo of prey items idontified;prey
11tom brought to tho nost site showed analysis of video
footago oxooodod vlsual obsorvotlon in prey identifioatlon

: Throughout incubation, ahd for at least the first wook

: o i

: «posthatoh, ‘males collected all the food for fomalos and
young, during ohservation. At 1 weeka posthatch both adults
wore observed bringing prey inte the nest site. Qn several

. i

fioooosions throughout the rearing of younq ﬂ%%pulation was

DbEEIVEﬂ ‘between males and females aftor food - dolivorios.

-During incubation most arrivals at the nest site followed




Table 4. Prey ltehs found in the diet of pygmy-owls on tha Norias Division of the King

ranch, Wofias, Texas, Spring 1994-Summer 1995.

U

prey - R Prey visual video
species S ..  Renains Observaticns Recordings
Shurt nnd Lnng—hornad qrasahappar - 94 1% 77,
True kntyﬂids [Eﬂguﬂgnhxllinng] Cee e 0 5 7
Rnund-hudad katydidn {W) - 0 3.

ragnnfly {Agghniﬂgg} o : 0 oo B 1
Click-beetl_a (Elateridaa) 6 o 0
vighting bug {lAnpyridae) | 3 0 0
cicada (Cicadidae) ... 0 t Ty e

C e e e : I ' CARE My a4 : !
Walking stick (Beterenemiidaq) - R 1 i 0. 0
cone-nose bloodésucker (Reduviidae) 9 o 2
Preying mentis (Maptidae) 0 [+ Il

z9



Tﬂ.hlﬂ 14 . {Euﬂt-inuad}ﬁ _____

eagri e

Prw . .... : sEC .-: . _ E.:. .E __!‘H*'- Prﬂy Viﬂuﬂl VidED
”Spaciéﬁi” - T : Remains nhservgtinnﬂ Recordings

CoFL CeE e T .l"-f'“'&-"‘

Hhip—tnil “Yizard {

D e

6- lined racerunnér {:nﬂmiﬂnnnﬂruﬂ sexlineanius) 2
Tﬂxas spinr 1i=nrd ‘(Sgelopexus elivaceus) 9
Rose-belliad 11zara tﬁ:ﬂlgnnxuﬂ variabiiis) 4

......

B o o
o

PO VI - T - T - N - - B - B

cround skink (Scincella lateralis) .5
Taxas horned lizard (Phrvhoseoma cornutum) . . . 2
c.om.nu;"é\réning bat (Nvgticeius bumeralis) ST 1
Mexican“treetail’bat {(Tadarida brasiliensis) 1
‘Hispid®pocket mousé (Chadtodipus hispidus). 0
Hispid cotton rat (Siamedon hispidus) 2

- - -

£9



Takle 14. (continued)

 visual

Pray - - ' o : .. ., .Prey Video
Speciéﬁ | T " Remains " observations. | RACérﬁings
House mouse (Mugs Dusculug) ' 1 o 0
Northern pfqmyemnuae {Baiopys Lavloxd) 7. 0 0
Texas"kangn#oogrnt&jniggggmgﬂ coppactus) 3 2 1
Northern mocking bird (Mimus polvglottos) .i 0 0
Bluse grﬁéhﬁak {m cperulea) o ' 1 | o
Brown-crested flycatecher (Myiarchus fyrannnlus) 4 0 0
Nashville warbler (Yermivors ruficapilla) 0 1 o
Emstern meadowlark (Sturnella maana) 1 1 0
Nowthern cardinal (Cardinalis cardipalls) 2 0. 0
paroluxes (ggﬁﬂinﬁlig pipuatus) a 2 2
Narrow-mouth toad (Gastrophrvne elivagea) 0 0 :1

4]



Tablie 14. (conﬁinued}

{ b ite ed alysis of)
Prey : o '§ S _ Prey viﬁﬁal Uideo
species = L . Remains Observations Recordings
" R
Unidentified. insects: -. ce NR 27 22
Unidentified reptiles .- - R : 5 5 2
Unidentlfied mammnls“rvrf : 3 ‘2 0
Unldentlfied pivds - T e e 3 AU §

" “. . "prey remains were obtained from 2 active naat boxes and 2 nntural cavities. visunl

observatlans were recorded from 4 elevated bl;nds and included 105 hr 4 min of viewznq

W
video recordings obtained from: inside 2 active nest-hnxes pruvided 104 hr 3 min of

herme e M e

fﬂ'ﬂ‘tage . ’ """;'i'f_'"!é_ S _;mﬂ?-

59
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ritualistic behavior: 1) on approach to the nest slte males
called with a $hort series of 2 or 3 notes, 2} aftter
alighting on a branch near the ‘nest site the male would
:repeat the 2 or 3 nuted call, and 3} fellowing the second
. set of calla the femala would emergs from the nest cavity,
jain the male on his perch, appropriate the prey, and fly
. off (Tahle 14). During incubation, the only altaratiun
_absarved in this feeding behavior entailed_tha;malp_gntarinq

the cavity to depusit pray, "aftar apnouncing its apprnach.



&7
DIBCUSSION

Availabxllty of Cavxtles _

Results obtaiped from box plot and transect studies
suggest cavities suitable Enr pquywawl use Qocur at a rate
‘of 0.2 or 0.4/ha respectlvely.. Results from transects
indicate an estimated. 11, GDD cavxties of sultable size for
ﬁ}&ﬁf-aﬂls throughout the study area. However, ‘assining
“eavities” atevequally gdistributed, and based an , ‘information

-?Jl-:-!.-‘.:-_ e

' abtained - from -radio-tagged pygmy-awls”{i a., hahitat ‘types

iR sﬂ4

used by pygmy-owls during the nesting ‘season nnly occur on
about 10% of the study area), there were only 1,160 suitable
cavities available to pygmy-cwls. Territorial behavior of
pyguy-owls woulid further limit access to cavities. However,
information obtained from inspecting natural and excavated
cavities (i.e., ne avian occupants recorded during
inspection) and nest poxes {i.e., only 48 naest boxes were
used by 5 avian species during the study} suggests a
substantial number of suitable nest cavities occur on the
study ared.
Nest Box Study

results from the nest box study {(i.e., given the
apportunity, pygmy-owls used nest boxes established in areas
with moderate to dense understory over those established in
areas with minimal to sparse understory) suggest pygmy~owls
are not influenced solely by the avaitability of cavities
and may select nest sites based on habitat structure (e.g..,
the extent of understory available}. similariy, Brawn and

Balda’s (1988} recorded densities of 3 of 6 species of
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ssssndsry cavity nesting birds studied were 1imitsd by
habitat structure and not the availability sf csvitiss

 Waters et al. (1990} suggest factors such as tsrritarislity

and food abundance influence pspulstions of sscsndsry
cavity-nesting birds (SCNB),. snd_hislsgists should neot
assune that SCNB's are 1im1tsd snlsly hy nsst site

availability, - quisnsl diffsrsnsss in hsbitst ssmpssitisn
Ty w

that alter sslsctivity may contradict this snnslusidn.

However, habitat selection vsrsus svsilshility st cavitiss

CEEE

as a limiting factor should not bs dismissed. Thsrsfsrs,
both the availability of ssvitiss and the habitat structure

should ‘be svsluatsd before implsmsnting Euture pygmy-owl

nest box . programs.

.y

The variations 1n plscsmsnt hsight ahsvs ground level,

entrance hole diameters, snd csnfiqurstinns of nsst ‘boxes
- q-“ﬂ_: x___ ﬁ“g:

used by pygmy-owls indlsstss this spssies will tdlsrsts a

certain range of dlffsrsnces in sssh sf thsss'paramstsrs.
-; :_{( --'liq " I

Hnwsvsr, constructing nsst bsxss st ths upper or lower end

£

of telarance Limits shtsinsd in this study may rsduse their

= R .

- efficiency. Therefore, I suggsst ssnstrusting nsst bsxss 13

. % 13 % 44 cm with a 5.1 cm. dismstsr sntrsncs hsls, midpoint

L WL i

. T e

of tolerances. To reduce 1nspsstiun time and sbssrvsr
= WJLjﬁ'g:F,{{c:q iﬁ""“L e
.stress I suggest sstsblishinq nsst boxss -4 m above ground

v -1s-. N Ry

level.  The size (dbh) of trees ssntsining nsst bsxss in
.which active pygmy-owl nssts wsrs 1atsr sstshlishsd showed
variations in tree dbh. Thds squssts ths; ifﬁﬂsbitst '
ccriteria are met (e.d., availability of nest ssvitiss and

understory cover) pygmy-owls will nest in forests of varying
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age classes. Because 1 of the active pygmy-owl nest boxes
that fledged young was 1o¢ated at the edge (<5¢ m from a
house) of a permanently occupled hunt camp, it may be
assumed a certain level of human actlvity is tolerated.

| The occurrence of non-target species {e.g., brown-
cfested flycafchar, golden-fronted woddpecker, eastern
screech nwl, and Eurapean starling} in boxes designed for
"pquy—nwls, indicatas potantial interspecific cobpetition,
in arcas where nest cavitias ‘are limited. ' Substantliating
evidence {i e., observation of competitiva exclusion) on
'interapecxflc and intraspecific competition is lacking.
However, 2 of 3 pygmy-awls in'this study, and .3 of 3} pygmy-
owls in Beasom et al.'s (1993) study placed their eggs on
the bare wooden surface of the nest box kottom,; while the
thi;d'pquy-owl in this"étudy'placed its eggs on 5-8 cm of
nest materlal (sp&nxsh mﬂss} - Therefore,. the possibility
“e;lsts that the third pyguy-owl - frnm this study appropriated
tha nest Slte 'from ancther avian occupant.-

u

" In 1994 " both rest sites established by pygmy-owls were

<w1thin 9 m of nest boxes used by eastern screech owls for

et = .
.

daily rnusts.: Althaugh this océurrence is not évidence of
terrlturial uverlap, and could easily ‘be explained by
tampural separatlon (i.e., eastern screech owls being
predomlnantly nocturnal and pygmy-awls being predominantly
diurnal}, it suggests that if interspacific territoriality
_Qccurs between these 2 species it 15 At 2 érucial ‘factor in

habitat selectioh.

Because phatagraphié'recordé of pygmy-owl nestling
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development stages were .obtained from a single brood, I
suggest ‘caution in assigning ages to chicks based solely on
this guide, and do not recommend it for assessing nest
‘productivity. However, it should provide info;mation
. o .assist Investigators in timing nest visits for banding
and marking, essential tools in avian management.

Natural Nest Cavities )

- Information obtained from pygmy-owl nest sites

establisghed in excavated cavitles is in agreement with that

* . .'collected from the nest box-study (i.e., pygmy-owls show a

selective preference for areas with moderate to dense

understory) .. The compositien of the study area may not

represent pygmy-owl home range habjtat, and pygmy-owls may

actually be selecting areas in direct proportion to their

availability within their home range. However, through

: .dispersal an animal has already made an important cholce by
selecting its home range, and comparing habitat ?i;hin its

' range may be misleading (Johnson 1980).. According to Thomas

- and:Taylor (1990), :q;earphé;;.atudgiﬁg habitat uée within

-home ranges are actually studylng a higher order of habitat
selection and possibly not the most important one for
management. purposes: . Thersfore, I hgpothgsize that through

vEdispersal_pygmy:nn1thaﬂmtgg;ppgartynityLtq;chgose habitat

*; :;and -cavities in direct proportion to their availability on

‘the study area, .and based on this research selected for
-areas with moderate to dense understory.
Variatiens in the height of entrance holes akove ground

level of pygmy-owl hests established in excavated cavities
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exceeded those of active nest boxes: Thie information may
aid management by relaxing previcusly established nest hox
placement criteria.

Mean clutch size (4.7) eiceedad=that_racnrded:?¥m )
Jonnsgard (1968) {3.3) and was below that recorded by Baason
et al. {1993} (5.3). -This variation in clutch slzes may be
explained by changes in prey avallability:-::Solhlem: (2984")
redorded an increase in clutch:siZe:of: pygmy~owls
(¢lavcidiun pagserinum) nesting!iniboreal forests.auring
| ' peak vole years. knr?imaﬁi¢{1935}ﬂhi§mined;yarigtiqpa in
‘clutch size and breeding success ‘in-rélation to nest box
correlation between clutch-slze,! riast box size;:.and food
availability. - WEREeL L D e Sl

*nssuhinq the expanded- eastern.screech: owlsrecruitment
standard (2.35) 1s valid fof pygmy<owls,.the:cumylative
fecundity (i.e., fecundity ofipyguy-owls in;nest:-boxes +
fecundity of pygmy-owls in excavatéed:cavities) of+pygmy-owls
sampled from the Norias Divisien (1:86) indicates:population
inét”:&ﬁhi‘tf.' I hypothesizé this'Possible instability ig the
effect of ‘Allee's principals’{f.di“the degreaiafils: |
aggregation, as well ‘as thé'" overall>density;which; results
in optinum population growth ahd-Sarvival, varies;with
'spediea anﬂfﬁdhditionérffheréfbfﬁ}ﬁundgrcrawdinq&[nr lack of
aggregation], a& well aé“bvéfﬁfbﬁdihg~may*bﬁxlimiting}:nf
overcrowding (Allee et al. 1949) ¥ The-rationale behind this
hypothesis i& that pygmy-owl's non-migratory .behavior and

afFinity for forested areas has, ¢ver the past 150 yéars of
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agricultural_expapsiqn in scuthern Texas {Oberholser 1974},
geographically isplated the Nﬁfia# Di%ision pepulation.
-This isolation has resﬁricted_dispé;sal, and consequently
saturated the area befogd.cptimum-qrawth to a poin£ of
instability. _ : | _:

In the boreal raqiuns of Hnrway; solhiem (19§¥ﬂ
recorded increases in stuat and Heasel numhers during peak

B

- vole cycles. This increase in vola “uzbers “coincided with

e RN ARRT L L e o
nincraasipqmpygmy-uwl nunherﬂ. gnd pradation an pquy-uwla by
: RN SR S

weasels and atoats. thhnugh uéasels ﬂn oceur nn the study
area, evidence at the nest sites suggests {i e., 1ack of egg
‘shell remains and nest site disturbance] snakes are the main
predater of pygmy—nwls in this reginn. lenq
chemoreception, snakes cue in ah the ndora of fecal mattar,
and possibly prey remains, that eminate frnm the nest
(Savidge 1987).. In Guam the brawn tree snake {Egigg
irreqularis} has aliminated several Lird specles and
drastically reduced others (Savidge 1987}. In Tamaulipas,
=_Hexi¢n, Enkerlin-Hoeflich et al. {1993} recnrded indiqn

-&nake {Qxxgg;ghgn ggxgig a species prevalent on’ the

......

it i o

parrots {gggggng gi;;gigguglig] This informatinn, along

o "‘-i" !‘.{ . 3 &E i,
- with personal observation of indigo snakas cllmbing trees on
[ W T Y mEe
the study area lends validity to ny assumptions.
LT F e ﬁﬂ"f"\*’

Sexual Dimorphism

B

o nea
S o ) =

. The cumulative, currelat;on (satj af sex determlnatians

- made through color phase analysis and sex identificatlun

H

recorded on museums' pygmy-owl study skin tags suggests
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celor phase eeelyeie of pquy-ewle Is not a viable means of
sexual identification. Howeﬁer, the museums’ eUretere
{pere. comm,) expressed apprehension regarding the validicy
and methndeldqy used in making sex deteiminations of pygmy<
uwl study skins, thereby challenging this concldsion.

| Reeulte suggeet there mey pe reqienel differences
{1.e.n euh- pecific differeneee} in pygﬂy-eul morphology.
M.Thie derphelegieal verietien gag first addresséd by Ridgway

oaETL TER

_ (1914}. Cetegerining pygnyuewl euhepeelee agcording to

_ verietiene in tail hend and nantle aoiors, Ridgway (1914)
determined the d;ffereneee found within the South American
pygmy-owl populat1en preclude ‘categorizing them as specific
eubepeeiee or listing then as a different species. . All
pygmy-nwl EpEGlmEnS edlleeted frou Texas displayed. ‘similar
plumaqe norphology and fell {nté the same category. Thie'
_variatinn between;speclmene collected ‘from North and South
Ameriea was alee evident ‘in my study:’ Therefore, taking
1ntd accnunt the peeeible m151dent1fication ‘of- SOME BUSEUn

epeeimene, the hiqh currelatinn {52%} of the northern

pepuletien, and the reqienel varietien ‘in pygmy-ow
eI iEERE e

merphnldqy, I hypetheeize eexuai determinetiene made from

enalyeie ur pquy-uwl plumeqe eharacteristics® could be valid
) g

in some reginne ef ite renge {e.q., “gnited States and

northern Mexice). SR fft'; 5 <

Phyeieel characteristics S 24
Cemperieoaewgf-éhyeicei measuremnents obtained from

PY?EY'DWIB captured on the study area and those acquired

from museum spec1mens eubetiantiatee regiopal differences in
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pygmy-owl morphology. However, because there were nd&
djfferences between physical characteristice of pygmy-owls
on the study area and museum speclmens ccllected from the
United'stetee}”thie {nformation sugygests if_gecgrephic
_eepereticn of the Norias population aexists it may nct have
influenced pygmy-owl morpholody. Further enalyeie.fe,g.,
discriminant analysis) of these data. cculd authenticate or

. refute eub-cpecific ‘selentific: ncmencleture cf thie epeciee

K . v ey
tnrcughcut its range.

: =, -

Information obtalned.from radio treckinc cf 1 pfcny-ewl
femily (2 adults, 2 young) showed the ccmplete teil mclt of
edulte coincided with the dispersal of young. Ccrrcboreting
avidence of the seasonality of full teil mclts was prcvided
frcn 9'ctner'edu1t pygmy-owls captured in Fall 1994, This

infcrﬁaticn and ﬁeheiicraltcbeerveticne ncted while tracking
raer EF

} redic-tegged adults (when in full, tail molt edult pygmy-cwle
tccllided with branches and seemed- ewkwerd in fliqht ‘when
kfluehed} generetes a presumptive hypctheexe on pygmy-cwl

dispersal. I hypothesize that the caomplete teil mclt of

adult pygnyicule reduces thelir neneuverebility_enﬂ

'ccneequently their foraging cep%bilitiee, reducinq the

emcunt of prey “provided to.the.young, Thic reducticn in
. ' ‘g-%’h“"'L -;ji-d!: L
_ feedlnq prcmpte an inctease /in 1ngependent fcraqing by young

-

.'_cwlc.end hence;‘dispersal.“ Jncreeeed fcraqing hrcught by
.qeeeecnel reductions :in prey-numbers mey,int;neify; if not
.initiete, dispersal.® Further study cf this:hypctheeie could
provide information regarding the, evclutienary biology of

pygoy-owls. In 25—28 days, -adults eeemeﬁ tc heve a full
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regrowth of tail feathers.

Hamatuzua.study _
Results from the hematozZoa study squests the Horias

Dlvision pygmy-owl ‘population may not be affected by the

presence of blood parasites (1. a.,;ﬂgsugsxﬂiun-

Lunkgxuxu:ulln Baemoproteus,. Lgnsusxigiuﬂn migzutilnrin
Elﬂﬁmﬂﬂiﬂm and Trypanogema spp.).- Ihis. information pay aid

¥ i -

pquy-w;_ panagement by’ directing.. xesgurces t‘?wﬁruw“'”'

demuqraphic atudies and other areas. ut raaearuh.inéludinq
immnnocumpetancu of specles. .

e B
L.

Hab;tat Use o
Habitat use of radio~tagged pygmy-awls Lndiuatés a
selectinn for older, uhuven=aqed,umixgqhfurest_{i.u., live

k-mesquite} with moderate to.dense. unﬂerstury cauér.

hlthuugh the overail importance of.. undarstary covar

EX . —

remains unclear, I hypothesize it may =X be a urltiual factor

Loy

in protecting pustfledgud young, from. Qvian predaturs CRIr
qruat hnrned owls (Bubg virginianus) gnd cﬂupers hawks
g;gig;;g; ‘coape eriiy}. Inm addjtiun. the multitude uf

'E::_r@“;;;

_insucts that {hhabit”anderstory-cover. during the pygny-uwls

”;3 Fip k.

mnestinq seasun may provide adult. pyg&y-uwls with an ample

e -}%\3 TN

_ food Eupply and haive young with:a prg& basu that requires

"-Lms:.-ét
minimal foraginq ‘ef fort. « With-the iggansity of the study
el , LT

area and the variety of habitatjtypaﬂ thgt uccur tharain, 1

‘assume the areas selected by pyguy-owls are of optimal

_ quality. Thereforu ‘minimal habitat requirements have not

been uddressud here and it is likely. that pygmy—uwls could

be maintained in less desirable-hahitat.
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1 ﬁypothesize seasonal variations in pygony-~owl areal use
are due to variations in prey abundance. During the pygmy-

nwl nesting season, insect, reptila, plrd, and small mammal

numbers are on the rise. Lundbery (l981y-recorded an - =T

increﬁse.in prey availablity during the ural owla (Strlx
I' u;glgngig} hreadinq geason in Central Sweden. This increase
| in prey availability reduces foraginq affort and thus
reduces areal usa. As Summer chanqes to Fall, -inseckt,
.raptile, hird, and small pamnal nunbars decline;. cauninq an
1ncrease in pygmy-awl foraging and thus an increase areal
use. : . .
Respanse Testing

Results frum reapanse testiﬁq indicates that althnugn
Iadult male pquy —owls were fouhd using only 1.3-8.5 ha
durinq the nesting seasen, they would defend areas with at
least a Gﬂu n radius approximately 1i3 ha. - This ..
infnrmatian invalidates use of ‘radio-telemetry as a means of
deterpininq tefritériﬁl area of pygmy-owls during nesting.
In addition, rééﬁﬁnseltesting provides a gaugs for future
pygmy-owl vucalizétiunzﬁufveys; ‘To-minimize double counts I
suggest establishing 1istenin§ gtations >1200 m apart.
Food Habits

Results from the food habit study suggests pygmy-awls
are generalistic predators and are not restricted by the
availability of a single prey species. This information is
similar to results reparﬁed by Solheim (1984%), and supports
anecdotal accounts of pygny-owl feeding behavior (Johnsgard

1988). My results demonstrate the significance of prey
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_yemain analysis and the benefits video reeerdinge may

provide over visual observation. Sone behavieral
information, however, (e.g, prey exchenge between adults)
may only be aguired threuqh vieuel ebeervatien. Solheim
{1984") recorded pygmy-ewls in Herwey eaehinq prey in nest
cavities during winter. Similarily, feed ceehing by pygmy-

BaE L
owls on the Norlas. D;vieien yas, eheerved on 3 eccaeiene and
g—? 'Efisa-r o FaT . “-%."eln; ﬁ:.
ensued with eepulatiqn.w Tq, ehtain infernetien on the
)

Teignlfieenee of individueltpregxepee%gs in the diet of

. ;'-né;-;ﬂx
Pyguy-owls, a ROre; iqtensive gqed hehit etudy eheuld be
NS 1
conducted, ©nly then could the impact of ferest and
T Ik
resource management practices on this speeles be fereeaeted

. ~ s,:'

In.conclusion, this multifaceted etudy has set the

foeundation for a. eempreheneive neturel histery prefile of

.""-'ﬂ"-f ;"is- --Q:-.

(tice,; funding) heve preeluded the deqree ef study neeﬂeeary
to develop an unabridged netural_hietery preflle.'

Therefore, before eeneluelve decigiene are mede regarﬁing

pquyﬂowl_demﬂgraphiqs, further researeh in eech ef the

..-;-uih-q#“j BT 33
areas. discussed should be conducted. .
- - A - - SRRl L Bare % v 'f. @,_';; i-l
oL %j_i v fb d-.-m... E&R_ i_,s*% J‘f;_: LEE s Foem
el Jv:'}-\:_ =t _'f 11:9-&-\-1 - j -
N Fa 1 T o
TR wEE P 2 . ,
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Appendix A.

MANOVA table for physical characteristic data of, adult fepruqinuus pyq@y—awls

sampled on the study area and recorded from museum %pecimensm i
Characteristic D. F. Sum of Squarég 'Hean Square " C. V. E-vﬁlue Pr>F
Wing chord 15 4140102.00% 276006. B0 53.51 g.12 0.0001
Tail length 15 5896811.85, 393120.79 50,74,  13.61  0.0001
Culmen length 14 17861272.21" 127726. 59 L B5.46h - 4,46 0.0001
1 I ) -
o o *" -
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