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Abstract

Nest predation is one of the most sever threats to the breeding success of passerine birds. We
examined nest-site characters (variables), such as nest covers, nest inaccessibility, nest supported plants
(species, sizes and stem strength), and distances to water sources and human activities, for the black-
napped monarch (Hypothymis azurea) in ahill area covered predominantly with cultivated bamboos and
secondary broad-leaf trees in the west-central Taiwan. We tracked nesting success, quantified their
outcomes, and determined the causes of the nesting failures for two breeding seasons in 2007-2008. We
compared nest-site variables between succeed nests (fledged at | east one offspring, n = 22) and depredated
nests (n = 27) with binary logistic regression. Theresults of model comparisonswith Akaike’sinformation
criterion (AlCc) showed that nest inaccessibility and plant sizes expressed, respectively, as distances of
the nests from foliage edges and plant heights were found to be the most important variables determining
the nesting success (accumulated wi = 0.785). Based on the odds ratios, an increase in 1m each of the
distance and the height increased the breeding success of 87% and 18%, respectively. Apparently, the

black-naped monarch makes nests at inaccessible sites to avoid predation.
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Fig. 1. Spatial distribution of black-naped monarch (Hypothymis azurea) nests recorded in the breeding
seasons of 2007-2008 in Linnei Township and Doulieu City, Yunlin County, west-central Taiwan.
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9.0 (SAS Institute Inc. 2002) 1T
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0.785 (3£ 2) - L) Hosmer-Lemeshow test f I
2 B ERERHH & (R BT
df =6, x2 = 2.67, p = 0.849; & A/ MEFL » df
=7,X2=4.6738,p=0.7) -

A& 3 AT s SRR IS SR AT B P A 2 s B

# L LIS BEm 52k (A1 Co) i AL #E 45 (Hypothymis azurea) f) 5 SRR £id 0 i Bi S5 07 5 30 £
AEATHE TR R AR - KPR R 2 B R (K) ~ AICC fid ~ AlCc #{E (4AICc) f Akaike weights

(oi)

Table 1. Ranking of models of individual nest-site variables for the nesting successes of the black-naped

monarch (Hypothymis azurea) based on the smallest AlCc value (4A1Cc) (K, number of variablesin the

models; wi, Akaike weight)

Models Variables? K AlCc 4AICc oi
Nest inaccessibility DSEDG, NSTHT 3 69.670 0 0.425
Plant size NSBSHT, DBH 3 71.310 1.640 0.187
Support strength DSPBRM 2 72.621 2.951 0.097
Nest cover COVER 2 72.706 3.037 0.093
Water resource DSWAT 2 73.075 3.405 0.078
Plant species NST® 2 73.421 3.751 0.065
Human activity DSROAD, DSBULD 3 73.798 4.129 0.054

aVariables abbreviations: plant species (NST), plant height (NSBSHT), diameter at breast height (DBH),
canopy cover (COVER), mean diameter of support branches (DSPBRM), distance of nest from foliage
edge (DSEDG), nest height (NSTHT), distance to nearest water source (DSWAT), distance to nearest

road (DSROAD) or to nearest building (DSBULD).

b The nesting plant tree species were categorized as bamboo and non-bamboo.
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# 2. LIS BRI 7205 (A1 Co) # B A B 5 (Hypothymis azurea) fiff {1 58 ¥ i 1 B 47 (20 B K il &
JeaR B8 Fate 1 T AR TR 2 A SR 5 SR P[RR B B B (K) ~ AICefi ~ AICC# {H(4AICce) kr Akaike
weights (i)

Table 2. Ranking of reduced models of individual nest-site variables for the nesting successes of the
black-naped monarch (Hypothymis azurea) in Yunlin County, Taiwan, 2007-2008, based on the smallest
AlCc value (4AlICc) (K, number of variablesin the models; wi, Akaike weight; variables evaluated with
likelihood ratio test before model reduction)

Models Variables K AlCc 4AICc Qi
Nest inaccessibility DSEDG 2 68.214 0 0.489
Plant size NSBSHT 2 69.220 1.007 0.296
Support strength DSPBRM 2 72.621 4.407 0.054
Nest cover COVER 2 72.706 4.493 0.052
Water resource DSWAT 2 73.075 4.861 0.043
Plant species NST 2 73.421 5.207 0.036
Human activity DSROAD, DSBULD 3 83.601 5.585 0.030

B MR R A SR BRI Sk » HEHE
o IR SRR e Ak HE i (DSED G) B B
fof = L (NSBSHT) » H. 2 83 Bt HAb BE 25 B0

ratios 57 + 4B 8 4 B (DSEDG) f5. 4
oA s BT R A 1 TR 87% o LB 5
(NSBSHT)ZEH I 1m » SRk 26 h 327+

RN LS S B R 1 s B (3R 3) - S Odd 18% (£ 4) -

% 3. DL AICc 3 {3 H AL B 55 (Hypothymis azurea) §1 {7 iz (315 (Y Logistic regression f& {8 Hi 1)
i3t ~ SE B Hotgiie it 2R

Table 3. Results of logistic regression analysis for the black-naped monarch (Hypothymis azurea) nesting
success models best supported by AlCc

Models Variables Coefficients SE Chi-square P
Nest inaccessibility Intercept -1.40 0.62 5.15 0.023
DSEDG 0.63 0.29 477 0.029
Plant size Intercept -1.34 0.63 4.49 0.034
NSBSHT 0.16 0.08 412 0.043

# 4. # B EE 25 (Hypothymis azurea) B A Rl o) B 75 i B 72 B0 i (R X (4AICe < 2)rh - 5 58 B
3 3 LE (Odds ratio) £ H 95%¢Z #i# | [i] (Confidence Interval, Cl)

Table 4. Odds ratios and 95% confidence intervals (Cl) for the nest-site variables of the black-naped
monarch (Hypothymis azurea) with the best nesting success models supported by AlCc

Models Variables Odds ratio Cl
Nest inaccessibility DSEDG 1.872 1.066 - 3.286
Plant size NSBSHT 1.179 1.006 - 1.383
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EEENE B AT o BR(2007) & BEET A i 52 AH [
A 8] P YR % o St T R K O - SR
SR G FR AR ~ BAE ~ W PLE Rl g
A TS%EE RIS Kt B » B B EE AR B Kl
o A H IS REAH IR > 1 S TR & 1 v Y K
W EE /7 (Ricklefs 1969; Martin 1993) o #5581\
FEEM R R B R U B R B (R A B ST AR
T 7 5K k55 B4 R s B Y 3 (RS VR R

T IR
HRE M - g RBLH A ERY

% Hrh LUK ARE (Boiga kraepelini) ~ 15
JF - RIS B B a9 A8 T B R

BE i s

¥% (Macaca cyclopsis) ~ [E\5H % & (Accipiter tri-
virgatus) % #f 8 (Dendrocitta formosae)fx H ft

W > HER AR

EETEIN
T E SRR BT R B R RURR T R BR (R IR -
AT RIS AT a% AL DA B B R RIT ZE st [
{OPNE DA

FIBCERT A et e ) RS R -l bR AR KR th T RE
ISR SUREE PN RS E S DATER T

(B BB T IR HI AT RE S AT 2 LU s
Bh 5% T M RE R T PLAFOR A > A S P Y R
SRMCEAE ANME R G T {EHE (< 1,600m )

EEA R (R 1977, & K¢ 2003) » HHEE
sthife AR RS E - (HA] B FE RO REZER ~ K

e (Ptyas mucosus) ~ 7R 14 4R (Oligodon for-
mosanus) jz AL BT iz (Dinodon rufozonatum) » Ig
A PR~ PR~ R AR B 2 R 2 R R SR (RS

2L Ry & 8 5 (Herpestes urva) ~ H & L

g

Al YEE
1T 33

1991) - [a]HF ftespk_EJg 2 T Fe &R nl % 8 (Coates

(Paguma larvata)#f & iff 52 i [ A & 564 3 i
HRRL - B ERER & 5 e tstd fg vy S 5Lt

I Bt 2 3 i 6 A B R — © At 0 X
etal. 2006) o 5 EL A6 10 e i ae s P s 2 -

5 U R - W R T A 5 82 %% (Goodale and

ek RS iR B r) IS B R — A BB (A AR
K otagama 2005; Coates et al. 2006) - B2 fjp B 48
REI A RORER » AR HEhZ B

i§ ¥ Ff Callosciurus erythraeus) (Martin 1993;
Sieving and Wilson 1998) » it SX {£ iff 52
Bt A% R (HAR R B (2007) By 22 I 8% 52
B 9% 4 SR > 3 R 3 BRAL B 4t B T SR B A
5 R -
A Bt ) 8 3t 7 1 B K R ol Y
B > HONEERS AT B (Coates et al. 2006)
BLGia I 18 B8 (mobbing) sk 5 # (harassing) H
fth W] BE Fk B S 5L #Y S R 8K i (Coates et al.

2006) - FEHGM S > MR AR Ay SR L M BT
% HA E 25 R S REAH & DL - A2 B0 R By

db &=

o HAMAER SR ASE B AL ~ BB

H 5
HEER ~ BB B ROKIRER T - H R
SRR Bl aE G EERE - A
EEIEIRSE PNGUE 72 RN G R IRGH: )i DE
AU~ AR R R I REAHIAE » RAT REAERELIE



38

thrgesa fn(Filliater et al. 1994; Debinski and
Holt 2000) © [ LABH 5% dt [ fh A2 st s 14 S A R
WIBHBERERE » il i BT R AL B A5 o SR iRy
Bhdlgim s - KEEn] 5 HiEsh - 0 ESH
i~ B ~ BB S KOKIRER T o [EIR
HIHELE BRSO B A R (H— IR B
RESRACRANARE » Aok AT e £ B Y HER
(Bekoff et al. 1987; Atlegrim 1992) » & 3 {51
HIND B FIUE 25 KA i s A B > — JI S I PR
5 5 S A RN ) S MR M R > 0 T o P g B
AR R > B 2 2 B A B R PR A R A
e Bt L Ath 75 5K Rl 3 17 (trade-of f) » 4173} 5
BOE R EOR BUAR R R B3 - A9k - &
Ji S DU R i B T s e o AR s
i 28 S %h Bt 1 BHL 7 1~ K (Schieck and Hannon
1993; Weidinger 2002) » 1fij e 86 W 2 B 52 & [&]
P = A K (R 2007) » Bt BT &
&5 5 PRV B 5 SR T A D B S Y B R ]
REJRIN .2 — o

SR > E [RI AR 9 K RCRE Bl B B st s 1 2
T BHEESE DI E B RS
B WK EGH R ABEZS o M —BR%GH 2 (877
Tea) R 0t 2 BRI 45 5 ) o KM B2 30T » LT K
iS5 R S L PR St ) T 118 b R A BR
At > b e R RO AR o BT R A A e 5 sk
e I BN SR N G ST E SN DL X S
2 H i K likelihood ratio test 1 B & s SR R T
PR 8 MR PR AR - B R R
2oy N RSN R KB IS MW N )7
#ro JERBMERLEENGNEESE L — -
i o e E A K E R T 2KE - 2KE
TP A N = Al =2 S = YA N} 2E: 321
T T 1 7 AR v e PO B - B R
BRI PLRE B T s JEA P B i a5
%iFi % 2 25 (Nilsson 1984; Schieck and Hannon
1993; Wilson and Cooper 1998; Schmidt 1999;
Kershner et al. 2001; Schmidt et al. 2001; Peterson
etal. 2004) - B ULEL - FATEE RS BB ARG

TR BERE. 2 5 B R B B TR L

EEFRE AT E Y - KBNS HKEHE R
i 2% B L) R R ) IR A B R D (5
Hm/E = 4.23m, SD = 2.52m) a8 # K i & i
EH (T EE =3.32m, SD = 1.64m) » DIHE
S E ket m (B EAR N T =
8.25m, SD = 4.87m ; i K & 5 H 11
= = 5.77m, SD = 2.99m)fi 5 (Ff#%) » £
RO Et g skt i g o /D SRS IR
2 T T 1T 75 5 3 52 4 T K i AR A 2l B o

S gEAS RS B m RS o S E
R BRI GRE .2 TRE o 880/ Mg
& BRI & A (DBH) =i B 2 (R - —fig

5 lfm Bl DBH & 2RI EHRRTR - (HA
T 92 H i & BRI A & (r = 0.45) » 33 [ E SR AL
BE P TE A ST 0 B 9 M 3 2 i = Y B Ag > BT
FrEL R SR o MHELE BRI ML SRy ELAL
A (At v 5 B B 3 1 =2 1 = S AH R M 0R B -
r=0.84) » #JF s R R th AT DURR it %
FRTEE A BT B IR A R ry 22 [ - S
R S H A B 25 % (Bowman and Harris
1980; Martin 1993) -

ABHFE R R BB AR 5 1 S
LIRRAT Be 2k A= RE BE RS i o st T e b » 2802
T v F) LA S 172 B Al A e 3B A O () 3 - T
A RO 5 BRI B e o SR E
171 {18 e 725 3K de v 3 17 . (Fitness) T R B (L
R R o BAEE PR H g o iR A o &
A JE&3Z ) FH % A af AR A2t R Y R B R AR
L 3 (Coates et al . 2006) » #FHATE A B £ V) k;
PERIIRIZ T > HEBEA FHE 128 1% (plasticity)
(Ghalambor and Martin 2002) [/ 35 & A= [=] f h
FEAU N WY KRRE T ~ B AR AT FI R Y B3
FEEM > R A A AH BRI 5T AT KA FERy 25 [ R
& > DR AR AL AN RIGA S R2 RO BR B T » s 5t
(landscape) ~ Hi{ii(nest patch) f & B IHER 5 <5
AR R R A R S SR B AR B B ) A
BEE - [RIRE Hh AT i S ML BE A5 1 AN (R B
RET Y JE 9 3R -



SV A Y% B ERFZE(TW J. of Biodivers.) 12(1): 29-42, 2010 39

AT SRS MR LR - 46
MERTRETTRY, o SAFFEHARISES Bk UIaIaEE
FHR BT ESe s 58 - fEIL— DS -

71 R STRR

TSR ~ SRR ~ EOLR - B~ PR -
ZEWEE ~ T BESE 0 1991 o BT 5 [E] 5 o
o e HARAF o

T~ iRER ~ B3 - 2006 o #JE AR
i e 0 B P AR B ) Dt R A BT
Bl K B2 By 42: 295-299 o

ZfiYT 0 1986 o MMALEIHEHY H AL K HAERE
SRR EITR o BB KLY 25T
FThiE 3w SC

JE1$ - 1995 o i B[E]# 55 — 8 o LA LE
JA 2 B o

Pzt - 2007 o G rR AR AR e H S
JRE % LBt [ B R R B - BT 1
RERA REER BRI L A= W) BRI T AT i -3

BREES: ~ HORSR ~ BAFS 45 ~ Bi—84 - 28E ~
TREE © 2005 o [GHA LI R A 5 S
BRAEVER)ER o FEN PR AR 22:1-12 -

EITE ~ FEFIF - 2003 - B LA SR 2
M AU RE o FRSERIER 18: 349-361 o

B - 2001 o i 5 2207 RSB Tl - R
REE BT -

WG - 1977 - 5 SR REFREERIR T < BRIE
KEE ALY SE A e LG

Alonso, J. A., R. Mufioz-Pulido and L. M. Bautista.
1991. Nest-site selection and nesting success
in the azure-winged magpiein central Spain.
Bird Study 38: 45-51.

Andrén, H. and P. Angelstam. 1988. Elevated
predation rates as an edge effect in habitat
islands: Experimental evidence. Ecology 69:

544-547.

Atlegrim, O. 1992. Mechanisms regulating bird
predation on a herbivorous larva guild in
boreal coniferousforests. Ecography 15: 19-24.

Bekoff, M., A. C. Scott and D. A. Conner. 1987.
Nonrandom nest-site selection in evening
grosheaks. Condor 89: 819-829.

Belles-Isles, J. C. and J. Picman. 1986. Nesting
losses and nest site preferences in house
wrens. Condor 88: 483-486.

Bowman, G. B.and L. D. Harris. 1980. Effect of
spatid heterogeneity on ground-nest depredation.
Journal of Wildlife Management 44: 806-813.

Burger, J. and M. Gochfeld. 1998. Effects of
ecotourists on bird behaviour at L oxahatchee
National Wildlife Refuge, Florida. Environmental
Conservation 25: 13-21.

Burnham, K. P. and D. R. Anderson. 2002. M odel
selection and multimodel inference: A practical
information-theoretic approach. Second
edition. Springer-Verlag, New York, USA.

Canterbury, G. E. and D. E. Blockstein. 1997.
Local changesin abreeding bird community
following forest disturbance. Journal of Field
Ornithology 68: 537-546.

Chace, J. F. and J. J. Walsh. 2004. Urban effects
on native avifauna: A review. Landscape and
Urban Planning 74: 46-69.

Coates, B. J., G. C. L. Dutson and C. E. Filardi.
2006. Family Monarchidae (Monarchs). pp.
244-329. In: J. del Hoyo, A. Elliott and D.
A. Christie (eds.). Handbook of the Birds of
theWorld Vol. 11. Lynx Edicions, Barcelona,
Spain.

Debinski, D. M. and R. D. Holt. 2000. A survey
and overview of habitat fragmentation
experiments. Conservation Biology 14: 342-355.

Dykstra, C. R., J. L. Hays, F. B. Daniel and M. M.



40

Simon. 2000. Nest site selection and productivity
of suburban red-shouldered hawksin Southern
Ohio. Condor 102: 401-408.

Eggers, S., M. Griesser, M. Nystrand and J. Ekman.
2006. Predation risk induces changesin nest-
site selection and clutch size in the Siberian
jay. Proceedings of the Royal Society B:
Biological Sciences 273: 701-706.

Filliater, T. S., R. Breitwisch and P. M. Nealen.
1994. Predation on northern cardinal nests:
Does choice of nest site matter?. Condor 96:
761-768.

Gotmark, F., D. Blomgvist, O. C. Johansson and
J. Bergkvist. 1995. Nest site selection: A
trade-off between concealment and view of
the surroundings?. Journal of Avian Biology
26: 305-312.

Ghalambor, C. K. and T. E. Martin. 2002.
Comparative manipulation of predation risk
in incubating birds reveals variability in the
plasticity of responses. Behavioral Ecology
13: 101-108.

Goodale, E. and S. W. Kotagama. 2005. Alarm
caling in Sri Lankan mixed-species bird
flocks. Auk: 108-120.

Hamao, S. 2005. Predation risk and nest-site
characteristicsof the black-browed reed warbler
Acrocephalus bistrigiceps: Therole of plant
strength. Ornithological Science 4: 147-153.

Hosmer, D. W. and S. Lemeshow. 2000. Applied
logistic regression. Second edition. Wiley
InterScience, Wiley and Sons, New York, USA.

Kershner, E. L., E. K. Bollinger and M. N. Helton.
2001. Nest-site selection and renesting in the
blue-gray gnatcatcher (Polioptila caerulea).
American Midland Naturalist 146: 404-413.

Lemon, P. E. 1957. A new instrument for measuring
forest overstory density. Journal of Forestry

TR BERE. 2 5 B R B B TR L

55: 667-668.

Liebezeit, J. R. and T. L. George. 2002. Nest
predators, nest-site selection, and nesting
success of the dusky flycatcher in amanaged
ponderosa pine forest. Condor 104: 507-517.

Manolis, J. C., D. E. Anderson and F. J. Cuthbert.
2000. Uncertain nest fatesin songbird studies
and variation in Mayfield estimation. Auk
117: 615-626.

Martin, T. E. 1993. Nest predation and nest sites:
New perspectives on old patterns. Bioscience
43: 523-532.

Martin, T. E. and J. J. Roper. 1988. Nest predation
and nest-site selection of awestern population
of the hermit thrush. Condor 90: 51-57.

Miller, J. R., J. A. Wiens, N. T. Hobbs and D. M.
Theobald. 2003. Effects of human settlement
on bird communitiesin lowland riparian areas
of Colorado (USA). Ecological Applications
13: 1041-1059.

Millers, C. K. and R. L. Knight. 1993. Does
predator assemblage affect reproductive
success in songbirds?. Condor 95: 712-715.

Morton, M. L., K. W. Sockman and L. E. Peterson.
1993. Nest predation in the mountain white-
crowned sparrow. Condor 95: 72-82.

Newton, |. 1998. Population limitation in birds.
Academic Press, London, UK.

Nilsson, S. G. 1984. The evolution of nest-site
selection among hole-nesting birds: The
importance of nest predation and competition.
Ornis Scandinavica 15: 167-175.

Peterson, B. L., B. E. Kusand D. H. Deutschman.
2004. Determining nest predators of the least
Bell’s vireo through point counts, tracking
stations, and video photography. Journal of
Field Ornithology 75: 89-95.

Piper, S. D. and C. P. Catterall. 2004. Effects of



SV A Y% B ERFZE(TW J. of Biodivers.) 12(1): 29-42, 2010 41

edge type and nest height on predation of
artificial nestswithin subtropical Australian
eucalypt forests. Forest Ecology and Management
203: 361-372.

Ricklefs, R. E. 1969. An analysis of nesting
mortality in birds. Smithsonian Contributions
to Zoology 9: 1-48.

Robbins, C. S., J. R. Sauer, R. S. Greenberg and
S. Droege. 1989. Population declinesin North
American birdsthat migrate to the Neotropics.
Proceedings of the National Academy of
Sciences of the United States of America86:
7658-7662.

SAS Institute Inc. 2002. The SAS systems for
Windows, version 9.0. North Carolina, USA.

Sasvari, L. and Z. Hegyi. 1998. Bird predation
by tawny owls (Strix aluco L.) and its effect
on thereproductive performance of tits. Acta
Oecologica 19: 483-490.

Schieck, J. O. and S. J. Hannon. 1993. Clutch
predation, cover, and the overdispersion of
nests of the willow ptarmigan. Ecology 74:
743-750.

Schmidt, K. A. 1999. Foraging theory as a
conceptual framework for studying nest
predation. Oikos 85: 151-160.

Schmidt, K. A., J. R. Goheen and R. Naumann.
2001. Incidental nest predation in songbirds:
Behavioral indicators detect ecological scales
and processes. Ecology 82: 2937-2947.

Sieving, K. E. and M. F. Wilson. 1998. Nest
predation and avian species diversity in
northwestern forest understory. Ecology 79:
2391-2402.

Small, S. L. 2005. Mortality factors and predators
of spotted towhee nests in the Sacramento
Valley, California. Journa of Field Ornithology
76: 252-258.

Smith, D. G., T. Bosakowski and A. Devine. 1999.
Nest site selection by urban and rural great
horned owlsin the northeast. Journal of Field
Ornithology 70: 535-542.

Soulé, M. E., D. T. Bolger, J. W. Allison, C. Alberts,
M. Sorice and S. Hill. 1988. Reconstructed
dynamics of rapid extinctions of chaparral-
requiring birds in urban habitat islands.
Conservation Biology 2: 75-92.

Suarez, A. V., K. S. Pfennig and S. K. Robinson.
1997. Nesting success of a disturbance-
dependent songbird on different kinds of
edges. Conservation Biology 11: 928-935.

Tabachnick, B. G. and L. S. Fidell. 2001. Using
multivariate statistics. Fourth edition. Harper
& Row, New York, USA.

Thibault, J. C., J. L. Martin, A. Penloup and J. Y.
Meyer. 2002. Understanding the decline and
extinction of monarchs (Aves) in Polynesian
Islands. Biological conservation 108: 161-174.

Thorstrom, R. and A. Quixchan. 2000. Breeding
biology and nest site characteristics of the
bicolored hawk in Guatemala. Wilson Bulletin
112: 195-202.

Ueta, M. 1998. Azure-winged magpies avoid nest
predation by nesting near a Japanese lesser
sparrowhawk’s nest. Condor 100: 400-402.

VanderWerf, E. A. 2008. Sources of variation in
survival, recruitment, and natal dispersal of
the Hawai'i 'elepaio. Condor 110: 241-250.

Weidinger, K. 2002. Interactive effects of
concealment, parental behaviour and predators
on the survival of open passerine nests.
Journal of Animal Ecology 71: 424-437.

Wilson, R. R. and R. J. Cooper. 1998. Acadian
flycatcher nest placement: Does placement
influence reproductive success?. Condor 100:
673-679.



42 TR BERE. 2 5 B R B B TR L

BiF &% ~ B BE 25 (Hypothymis azurea) B 5 ik 1) Bl # K il 4t £ .2 S A7 A2 s 0l 12 (i (mean + SD; %
5 £ median f ranges)

Appendix. Measurements (mean £ SD; median and ranges in parentheses) of nest-site characters for
succeeded nests and depredated nests of the black-naped monarch (Hypothymis azurea) in Yunlin County,
Taiwan, 2007-2008

Nest-site variables Succeed nests (n = 22) Depredated nests (n = 27)
Plant heights (m) 8.25+ 4.87 (7, 1.4 - 20) 577+ 299 (6,1.3-12)
DBH (cm) 16.13+ 17 (8.76, 1.8 -77.39) 10.71 + 9.36 (8.28, 0.8 - 42.68)
Canopy covers (%) 79.39+ 6.29 (80.6, 67.08-90.48)  76.75+ 9.78 (79.04, 56.68 - 92.3)

Diameters of support branches (mm)

Thickest twigs 7.68 + 2.39 (6.83, 4.2 -12.15) 6.97 + 2.06 (6.95, 3.05 - 10.6)
Thinner twigs 4.61+ 157 (4.15, 2.45 - 8.25) 4.21+1.71(3.65, 1.95 - 8.85)
Means 6.14+ 1.78 (5.54, 3.55 - 8.25) 559+ 1.63(5.78, 2.9 - 8.88)
Distances from stem (m) 1.62+1.25(1.5,0-54) 117+105(1,0-4.5)
Nest heights (m) 423+252(4.3,09-12) 3.32+1.64(34,1-6.8)
Distances of nest from foliage edge (m) 235+1.32(21,06-5.2) 155+0.99(1.50.2-45)
Distances to nearest road (m) 145.25 + 270.12 (17.5, 0 - 900) 217.91 + 612.77 (5.3, 1.5 - 2600)
Distances to nearest building (m) 290.75 * 380.97 (90, 3 - 1500) 692.15 + 1287.82 (250, 10 - 5000)

Distances to nearest road (m) 89.16 + 89.96 (65, 0 - 280) 116.31 + 112.81 (65, 0 - 420)




