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Research paper

Using autonomous recording units to record the changes of

birds after patch cutting in Luanta fir plantation
Ying-An Chen' Yen-Hsueh Tseng'? Hsiang-Ling Chen' Hsy-Yu Tzeng'"

[Abstract) This study used autonomous recording units to record the birdcalls in 117th compartment of
Daanxi working circle from July 2018 to March 2020. We divided the study period into 9 surveys with 3
months for each survey. A total of 64 species of 60 genera and 33 families was recorded, which included
22 protected species. The overall Serensen similarity of bird composition was about 0.71, and the Serensen
similarity among surveys ranged from 0.54 to 0.88. According to the corresponding analysis, the seasonal
migration of birds was probably the cause of the change in species composition of the community. We
grouped bird species on the basis of their ecological guild and forest dependency. The results showed that
the forest was still the main habitat in the study area. Most bird species were continuously recorded after the
patch cutting area increased, suggesting that most species had good tolerance to the disturbance. However,
bird species that prefer early secondary succession environments, such as Taiwan bush warbler (Locustella
alishanensis), had also been recorded, showing that plantation increases environmental heterogeneity after
patch cutting and provide more ecological niches. Although acoustics monitoring has shortcomings such as
the need for professionals to identification, difficulty in identifying to the species level, and underestimate
of species with fewer calls, it could record the data of nocturnal species and save personnel in the field. This
study suggests that the use of autonomous recording units can effectively understand the impact of forestry

management on changes in bird compositions.

[Key words ] patch cutting; plantation; bird compositions; autonomous recording.
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Figure 1. Study area and distribution of cutting area and automatic recorder in 117th compartment of

Daanxi working circle.
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Figure 2.correspondence analysis ordination diagram of bird community in 9 seasons

of survey in the 117th compartment of Daanxi working circle.
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Table2. Serensen similarity index matrix between two seasons of survey in the 117th compartment of

Daanxi working circle.

FAA AT 2018Fk  2018% 20194 20197 20198  2019Fk 20194 2020%F 2020E
2018Fk 1

2018% 0.80 1

2019% 0.72 0.70 1
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2020% 0.70 0.67 0.68 0.80 0.81 0.61 0.65 1

20205 0.68 0.66 0.65 0.69 0.79 0.66 0.59 0.84 1
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Figure 3. Ecological guild of total avian in the 117th compartment of Daanxi working

circle. G, ground; S, shrub; T, tree; GI, ground insectivore; GO, ground omnivore;

GH, ground herbivore; SI, shrub insectivore; SO, shrub omnivore; TI, tree

insectivore; TO, tree omnivore; TH, tree herbivore; BI, bole insectivore; FI, fly-

catch insectivore; C, Carnivore.

FH S S LR I SR (K i 1 ) S AR -
LI20185F 2 FR RIS F R 3 5K » (R
RN - (IR SERIEHE (Dendrocitta formosae
Sformosae) 3201994 2 20204F 5 ZR M £k o
(8RR RS AR Z R TR A —
(Kellner et al. 2016; Mahmoudi et al. 2016) » {H
AWFER 2 BRSSO I R I 9 £
THRCER » HEME L R RHE (R T BA BRI
M S JEE @

AHHFERI ] E Bdk d iaC Bk st B XA
WS AR BMHEIFINE /7152 — (Chen

et al. 2011) » o] IGCERARAT I B KR AN BB 5 L
(Strigidae) (ZFE i 2001) » 5 B o B gk
e S SRTIEA PSR iR il diblZ R A= Efz Y
EHEIS S SR I N BRI > AL
8 HE L\ YRR B RER R > B DI I R R A
Dhuac sk o BUSRATE A TR R0 ZRIR L g
A WECERF LR - MEARAIN - B S BIIL E 58
JE#E FH BB S AL (artificial intelligence) I8 B 2N
BT B R AR R A B
BETAE > SRl 8 B Rl i v] LUK &b A T
AR AC BRI BT RA - ELRESHIE(S K



MREEWFFEZT) 45(1) : 51-70, 2023

EERHEE e S (Kahla et al. 2021) »
RIBRAt H R SE BRI R B B EEE R -

7~

AWFEALT ISR ST B a5 R A
R PR RSB A - DU AR A REAR IS A IR &
AR R C L ) S R R AT - FF R
o

11~ 51 ISR

Boyle WA, Norris DR, Guglielmo CG (2010)
Storms drive altitudinal migration in a tropical
bird. Proceedings of the Royal Society B:
Biological Sciences 277: 2511-2519.

Chandler CC, King DI, Chandler RB (2012) Do
mature forest birds prefer early-successional
habitat during the post-fledging period?
Forest Ecology and Management 264: 1-9.

Chen CC, Chiang PJ, Shieh BS, Lin CC (2011)
Diurnal timing of bird surveys using an
acoustic monitoring system in the Shan-Ping
Forest Ecological Garden. Taiwan Journal of
Forest Science 26(4): 313-321.

Curry GN (1991) The influence of proximity to
plantation edge on diversity and abundance
of bird species in an exotic pine plantation
in North-eastern New South Wales. Wildlife
Research 18: 299-314.

Dale S, Mork K, Solvang R, Plumptre AJ
(2000) Edge effects on the understory bird
community in a logged forest in Uganda.
Conservation Biology 14(1): 265-276.

Faaborg J, Arendt WJ, Kaiser MS (1984) Rainfall
correlates of bird population fluctuations in
a Puerto Rican dry forest: A nine year study.
The Wilson Bulletin 96: 575-593.

61

Germaine SS, Vessey HS, Capen DE (1997) Effects
of small forest openings on the breeding bird
community in a Vermont hardwood forest.
The Condor 99(3): 708-718.

Hau M (2001) Timing of breeding in variable
environments: Tropical birds as model system.
Hormones and Behavior 40(2): 281-90.

Hurlbert AH, Haskell JP (2003) The effect of
energy and seasonality on avian species
richness and community composition. The
American Naturalist 161: 83-97.

Kahla S, Wood CM, Eibl M, Klinck H (2021)
BirdNET: A deep learning solution for avian
diversity monitoring. Ecological Informatics
61:101236.

Kellner KF, Ruhl PJ, Dunning JB Jr., Riegel JK,
Swihart RK (2016) Multi-scale responses
of breeding birds to experimental forest
management in Indiana, USA. Forest
Ecology and Management 382: 64-75.

Lees AC, Moura NG, de Almeida AS, Vieira IC
(2015) Poor prospects for avian biodiversity
in Amazonian oil palm. PLoS One 10(5):
€0122432.

Liao CC, Shieh BS, Chen CC (2018) Air
temperature influenced the vocal activity
of birds in a subtropical forest in southern
Taiwan. Taiwan Journal of Forest Science
33(4): 291-304.

Loiselle BA, Blake JG (1991) Temporal variation
in birds and fruits along an elevational
gradient in Costa Rica. Ecology 72: 180-193.

Mahmoudi S, Ilanloo SS, Shahrestanaki AK,
Valizadegan N, Yousefi M (2016) Effect
of human-induced forest edges on the

understory bird community in Hyrcanian



62

forests in Iran: Implication for conservation
and management. Forest Ecology and
Management 382: 120-128.

McCune B, Mefford MJ (2011) PC-ORD.
Multivariate Analysis of Ecological Data.
Version 6. MjM Software, Gleneden Beach,
Oregon, U.S.A.

McDiarmid RW, Ricklefs R, Foster MS (1977)
Dispersal of Stemmadenia donnell-smithii
(Apocynaceae) by birds. Biotropica 9: 9-25.

Mulwa RK, Neuschulz EL, Béhning-Gaese K,
Schleuning M (2013) Seasonal fluctuations
of resource abundance and avian feeding
guilds across forest-farmland boundaries in
tropical Africa. Oikos 122: 524-532.

Oliver CD, Larson BC (1996) Forest Stand Dynamics.
John Wiley and Sons, Inc., New York.

Peh KSH, de Jong J, Sodhi NS, Lim SLH, Yap
CAM (2005) Lowland rainforest avifauna
and human disturbance: Persistence
of primary forest birds in selectively
logged forests and mixed-rural habitats of
southern Peninsular Malaysia. Biological
Conservation 123(4): 489-505.

R Core Team (2018) R: A Language and
Environment for Sstatistical Computing. R
Foundation for Statistical Computing, Vienna,
Austria. URL http://www.R-project.org/.

Radler K, Oltchev A, Panferov O, Klinck U,
Gravenhorst G (2010) Radiation and temperature
responses to a small clear-cut in a spruce forest.
The Open Geography Journal 3: 103-114.

Salisbury EJ (1973) The reproductive capacity of
plants. Journal of Ecology 31: 44-47.

Sekercioglu CH (2002) Effects of forestry

practices on vegetation structure and bird

H Bk e REC B A2 A DRI B (R RS RERH R U

community of Kibale National Park, Uganda.
Biological Conservation 107(2): 229-240.

Smith DM (1986) The Practice of Silviculture. 8th
ed. John Wiley and Sons, Canada.

Serensen TA (1948) A method of establishing groups
of equal amplitudein plant sociology based on
similarity of species content, and its application
to analyses of the vegetation on Danish
commons. Kongelige Danske videnskabernes
selskab. Biologiske Skrifter 5: 1-34.

Steventon JD, MacKenzanide KL, Mahon TE
(1998) Response of small mammals and
birds to partial cutting and clearcutting in
northwest British Columbia. The Forestry
Chronicle 74(5): 703-713.

ter Braak CJF (1985) Correspondence analysis
of incidence and abundance data: Properties
in terms of a unimodal response model.
Biometrics 41: 859-873.

Yamasaki M, Costello CA, Leak WB (2014)
Effects of Clearcutting, Patch Cutting, and
Low-density Shelterwoods on Breeding
Birds and Tree Regeneration in New
Hampshire Northern Hardwoods. Northeastrn
Forest Experiment Station Forest Service
Department of Agriculture Research Paper.
NRS- 26. Newtown Square, PA, U.S.

TV (1999) BRJIVEIEEEGE T RAAIRI I EE Z i
9T o MREEMIR R 21(2) : 61-74 ©

A~ FROTE) (1991) 220 B A& RAE lm Eh AT
AT o ZEEERMEME R E R
51180-065%

PRI (1995) \sdit IR B R IR REZE MK S AR
LU o BN BRI B Y FRE 1A

MR ~ Bl ~ TEE TR ~ MRETE ~ M B
(2016) EE {8 7 BURS 52 47 T B P Pl B 4 2



MREEWFFEZT) 45(1) : 51-70, 2023

ISHARHZ 201 65E R SR o SRR Y% BRI
72 19(1) : 27-48 o

FREAE (2018) FRPASES ERPHERTRSE T lia]
AR A F] -

Z S R S SR~ B
(2015) Bk oo FH > B3 2 Bh i A5 2 [
FHELEFG o BIEFRZE 41(4) @ 33-38 ¢

JOFER ~ I ~ OB ~ VEBATE (2016) 2
R S U S SRR T RE R B L FE R
Wk e BRI RO R o SRRV PRI
72 18(1) : 29-49 o

FRITE) ~ MREHE (2012) Lyl 1A RER
5 A REFA A T 5T — 5 JE R 2 B 2R BT
52 - BHBEF N FEEHERTITemSH
1010288 o

PRI (2001) BEERIIRE ik o FrEAY)
f5e 3 & 81-90 o

FEE M ~ BRIETS - MRER B ~ B SR~ R A
(2004) 2288 T St 1o P 5 R ALl B A7)
i o FiHEYINITE 6(2) : 41-66 ©

A (2003) 221 | 5 SRR RF R 22 (6 R 2R
S o [ 3L AR E Y Se AT IS AR
j{ °

PRA— (5 ~ PREEHE ~ £RITED (2013) 2 (LmifHt
I M S R 25 P 48 L B SR R IR - 2
% o BZRAGS R 23(2) : 31-42 ¢

BRI ~ FESER (1999) R ILERBE AR B AE 2
BMEEE o SEMCERER 143) 275287 -

BRAEZAS ~ 214 ~ BE AR - Mg (2011) &
TR FRIRAE RE 22 R I FH 5k v B M R A 1 =R
H S R A (R S8 o SRR SRl 22
26(4) : 313-321 o

bRZZe ~ FiF -~ G258~ EEF (2021) KLE
BB AN LIRSS i) 2
RO o HEEMRERZRT] 54(3) & 129-152 ¢

1 RRE ~ TORER ~ SRARNE ~ SRAEEE ~ PUsRis -

63

FREREL ~ 25 2258 (2020) 20204 548 A0
Bk o HrEEREET B o

IR ~ Fantn ~ SERA0 ~ P—$£4 (2019) AT
PRI RERH AR B 2 B PERIIRE RTS8 b, o 220 hA
R 34(4) 1 275-290 ©

B (2015) 28 &SR HIEE S RE 2 AH RS
TR SE A HOBALR o BT 2 KE2EY)
B R R AR IR B R I 2 R i A
j( °

BAIAERS (2006) 3555 histh 5 AN [RIRE R B RS B 2
BB o BN S KR MIRIR
BRI A o

BI/INGD ~ TR ~ JTRE ~ PROCE: ~ SEHGEE -
BHEEL (2012a) 2218 SRAGEEE M (b) -
1THbt R B G -

BI/INGO ~ T ORER ~ JTIRE ~ PROTE ~ SRR -
BHE L (2012b) 2218 ESRAZEEE —hR () -
TBbE R ERZ B EGHB)E -

BI/INGI ~ T ORER ~ JTRE ~ PROCE: ~ SEHGEE -
BHEREL (2012¢) 28 BRHEEEE M () -
TR ER B GBS -

SEBRSC ~ BEIEAE ~ SEMAT ~ ERRAE S T ORER
HEZET (2010) A2 A E Rt B 15038 5 48
PR ORI SRR 2 B o rh i pRER 2R |
43(3) : 367-382 ©

FEIEE (2012) SZ1EREE B RETE AN RIZR A
R o AR EH ARG IR R E
AL e

LTTESE ~ G ~ YEHBERER ~ 3 FEth
G HE (2009) SFEERIA TR/ N
FRERIC X 2 SRR SE 28 T gl 2k D
ZREMB LU ZOMEICRITTHE - H
FREE 91 : 277-284 -



HiH L

RIZN LIRS R SR

et
(S

Cik

i

G

ELIE3

64

& 11p]0qa1s 11p]OGa1s UOADL] SRy
i L) SypIUdLIO SyDIUSLIO DYjadoydalys i HLIE
ey B syjoaty2nd vquinjo) A
ey eprqunio) IRA-RLS|
sy A0]02UOD SIPIOZIYIUDID DIJII)) T
ey sadysnqo. sadi.iof v13327) [/
saronfiamnf »
H i s1pn3oqip sndodsoiqy e
EPHI) TSI
S14DIN30285143
* o SLID]OS SNJ0D0UI1IDJ HHIT
avp13vydaduin)) I
RS vorodn! vjjodquiog FHEY
avpijjAquiog T E
&y B snydojouvjaut Sn1YoDs.L0L) FM R
JBPRPIY &
1zguny sisuajodiu sndy A RRIN [/
avpipody el R
RSY:h SNUUIDUOD SNUUIDUOD SOIPYISIY  FITIHETY
ovpivy3ay HEMEH
ey vAoy vja2yd s1uL0]1dg TR
Gy sisuappdiu snjovsIN iad
oy SISUIDIVUWL SISUDID]DUL SNJODUIID] NG
oy B snp3iia 1231d100y B
seprnidioy 3l
TR BE070T £070T %610T XY4610T E610T #H610C %610T F8I10T X¥4310C g AT

e e

H

"9[0110 SUDIOM IXUBE(] JO JuduIedwod /] dY} UI IOPIOJST dNeWoINe AQ PAPIOdAI ISIPAAYD UeIAY '] Xipuaddy

o ¥ A HE 2 TR R EV Y LT T SRR 37 T



65

MREEWFFEZT) 45(1) : 51-70, 2023

oy SISUUDYSTID D]]ISNIOT e
JBPI[[9ISNI0] &5
ey 1112218 D]YI10017T =
ey snyoudy.ioj1000d vjourd0YIUD] [EIE T
Nyl S1DINOLIND DISDYAOL21[] HE#H\H
L p1uosLLIOW 2dd10] SlE==guilc
QEPIYILIYIONR] 13 Hlf ¥
ey B snddspp snddsvp uoyonaq WM ZE LB
deprurpun.iyg o
Ney) avpryon sisuappdiu vINyLILg b
= vpSuiuow vjI3ully U
seprISuLL] 557
“ds vziquIy ek
seprzidquIy 2=
Ny wnsout10f wngoadiust wnmavdiq ) el T4
sepredI(q k%
ey B Sap10112a.0ds XA22020.4211] HHEY
M\W;W SNIpANIDS SNINON,) Wmﬁ_w n_n_ mhm:u
aepynan) T
o B SNUDAID] SNLIDPUD]S SNINAIDE) SN
sy 2DSOULLOf IDSOULIOJ DIFID0IPUD(] 48[l
o wWn.10uoj0d s
S0YoUAYA0.10DUL SNALOD)
JBPIAIOD) Tk
T EE BE020T £070T %610C %%aﬁowmwwm@_ﬁmmwmm%m 10T %610C %810C XY48I0T bt B3

“(onunuod) 5[o110 FUBHOM IXURE(] JO JudtUpEdod /] U} UI IOPIOISI dNRWOINE AQ PAPIOIAI ISIPIAYD UeIAY '] Xipudddy

o () ¥ FE S 2 ¥ D Ml S 0 0 B A L1 VB B 02 Y 1T



HiH L

RIZN LIRS R SR

et
(S

Cik

i

G

ELIE3

66

ey sisuaapy snjjidporuno snordisung  NoYan [/
seppId &N
= sypatoq sndoosojdy g =[] s
seprdodsoAyg E 6
2 X0ALIOUOS D]ODISNQUIDG L EE
B supnSipnio vjydotogly G EE
JeprueiseyJ IREj
wy b snouun.aq vauun.iq addiojy WY EE
JEPWIO[RJ SHF
Y snpp.4adsu1 snjo21UOUL SNADJ HITNEE
sepLied HEM
ey Suap.v 11771043 SNJOLI() SN
aepIoLIQ M
Lo B DpIAIA DPIAIA DADIIN Y]
wy b srappnsu1 snuoydodpyy S 2
HHE pau13n.Li2f pdpo1osnpy HEH T
ey B avmuoysuyol viu1dSny oy E ¥
Ny WNIJUOUL DANIND] D]IULOIAP o=
) vxouul vayiliodAy vinpasty e H [ B
Jeprdeddsny el
ey D2ADULD [D2LIULD D]]IIDIOJN HleE Xy
il 1u0s3poy 1os3poy snyjuy Hzle
FEPIIIEIOIN T EE
T BE020T £070T %610T XY4610T E610T #H610C %610 F8I10T X¥4810C by L

e e

“(onunuod) 9[o110 FUBHIOM IXUEE(] JO JudtUpIEdwod /] Y} UI IOPIOISI deWOINE AQ PAPIOIAI ISIPIAYD UBIAY '] Xipudaddy

o (B ¥E A HE S 2 ¥ DL F R Bl T L T VB S 02 TR



67

MREEWFFEZT) 45(1) : 51-70, 2023

‘ds v.1oyjo0z7 42
“ds snpanj| (S
aeprpany, e
sy SNo1SNW SNUIYLOJDUIOJ HigE\[/
g stuou0.4yf3 4o snupyLopuodvSapy  HifgN
o wnu3ooan.ad o
ik sdoofins vuriopound) HETAITI
oeplijewl], HHE
=y avprup A WNJod1ATU X1 HENY N LM
=) vIp31PI PONUWD.L30)da] X1IIS SN
= & 1yo204quiny snypydadojids snj0) Yo My E
by sadiqp]3 viy1a] SnQ Hh B
uﬁ@ww%@ vorodp! vorwodp! xouiN L g
=7 wnjojppand 121p04q WNIPIOND]L) S
EpIBLNS TR
=) puvsoutiof vando.na vig HIENSY
sepmIsS Ty &l
=1 sypyonu uo3odojisq P
epnseyduwey T eie
=) puvsouLiof v3ddaoug H&ggi e
JepidAdaouyg K H S
=1 sonb.ojruas sanb.ojiuas soxizids Lk ke
. snjpydasoonaj -
El snjpydaooona] sajadisdAry vl s Tt
JepnououdILq SR AT
M nmm 0]02UD] SNUDD SNI1J v_mwm__%*
E0T0C X610C  X¥4610C *810C Y4810C
FhEE R ZE Zarh

e e

“(onunuod) 9[o110 FUBHIOM IXUEE(] JO JudtUpIEdwod /] Y} UI IOPIOISI deWOINE AQ PAPIOIAI ISIPIAYD UBIAY '] Xipudaddy

o (B ¥E A HE S 2 ¥ DL F R Bl T L T VB S 02 TR



3L

AL

RAZN TR SRR S 8

et
(S

Cik

B

G

H @ik

68

o B 0 e B il a2 0 )
< LRSS B BB (079 eTI0T HI %) WY REY - YIS HBEY RF DD (0°q eT10T SN[/ M SIS Esy - I

by xapduurs xajduus sdo.ajsoz AMHEENT L

o sdaotouun.iq vuryng HELL T
aeprdoad)soz 1300
L SLI0J12S148 ondjoyyuvz suodiy  HIEERY
JEPIU0AIIA i

o DUWNDP DUNDP DADYJ007 Skmrbazl
by sdaoroaru snpanj SEs
o E0T0T  £0T0T  F610T  YH610T Mlosm B610T  ¥610T *810T Y8I0T b B3

UEERoAT S S

“(onunuod) 9[o110 FUBHIOM IXUEE(] JO JudtUpIEdwod /] Y} UI IOPIOISI deWOINE AQ PAPIOIAI ISIPIAYD UBIAY '] Xipudaddy

o (B ¥E A HE S 2 ¥ DL F R Bl T L T VB S 02 TR



PREERTFEZ T 45(1) = 51-70, 2023 69

Bt k2. K225 = 2 5 11 TARHIE IS B A B IR D DA e BRAR AR BRI 1 70 B 3% -
Appendix 2. Ecological guild and forest dependency of avian in the 117" compartment of Daanxi working circle.
R4 X 24 AREFIDIRE  BAARMABH IR

TAZE TS Accipiter virgatus C FS

&R} REE Ictinaetus malaiensis malaiensis C FS
AENE Nisaetus nipalensis C FS

ERIIER RLSH LI Aegithalos concinnus concinnus TI FS
RS R TR LIRS Pericrocotus solaris griseogularis FI FS
TP PRI Abroscopus albogularis fulvifacies TI FS
BIRH FEILE Cettia acanthizoides concolor SI FV
RS Columba pulchricollis TH FS

M RERL SR Streptopelia orientalis orientalis GH FV
ok ES Treron sieboldii sieboldii TH FS

EETE Corvus macrorhynchos colonorum GO FS

TER i) Dendrocitta formosae formosae TH FS
WARE Garrulus glandarius taivanus TO FS

L b7 ttEs Cuculus saturatus TO FS
FERBF [ERE Hierococcyx sparverioides TO FS
BKAERE AN L= Dicaeum ignipectum formosum TO FS
ey b Fringilla montifringilla TO FG
e Pyrrhula nipalensis uchidae TH FS

IR EEE Alcippe morrisonia SI FS

g fE Elf:;%}ﬁ Heter.ophasia atfricularis TH FS
FRgs lanthocincla poecilorhynchus SO FS

pay = Liocichla steerii SO FG

PR ZEEBE Locustella alishanensis SI 0
o1 AL S Anthus hodgsoni hodgsoni GO FG
iR r ~h Motacilla cinereal cinerea GI (0]
g Ficedula hyperythra innexa FI FS

E{)%ﬁl% Myiomela leucura montium GI FG

AR C L UN Luscinia johnstoniae GI FG
b tLESS Muscicapa ferruginea FI FS
R ”)ﬁ%% Myophonus insularis GI FG

R Niltava vivida vivida FI FS

[HZER B4 Parus monticolus insperatus TI FG
#ER O Alcippe brunnea brunneus SO FS
s =i (]S Arborophila crudigularis GO FS
£ T Bambusicola sonorivox GO FS

A B :J\U%‘UK Yungipic.us canicapillus kaleensis BI FS
SN Picus canus tancolo BI FS

i LIS B Hypsipetes leucocephalus leucocephalus TH FS
i H IR BRI S Spizixos semitorques semitorques SO FV
AR IS Pnoepyga formosana SI FS
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Appendix 2. Ecological guild and forest dependency of avian in the 117" compartment of Daanxi working
circle (continue).

B e B4 AREFDIEE  BLARMRRRGR
SZER Fanaay=1 Psilopogon nuchalis TH FS
=738 PN Sitta europaea formosana BI FS
fEHs Glaucidium brodiei pardalotum C FS
T IE Ninox japonica japonica C FS
KE5EEL B A Otus spilocephalus hambroecki FI FS
1EFRES Strix leptogrammica caligata C FS
BT IR FREE Strix nivicolum yamadae C FG
(LR 58 Cyanoderma ruficeps praecognitum SI FS
=HEE KA Megapomatorhinus erythrocnemis SO FS
NI Pomatorhinus musicus SO FS
HER H BE S Turdus niveiceps TO FS
FRHSRL whEIE Erpornis zantholeuca griseiloris TO FS
SR HEE Yuhina b'runneic€ps TH FG
Hir EC AR Zosterops simplex simplex TO (0]

i ARERIDhEE R F 00N (1999) ~ FFiEHE (2003) ~ EES (2006) ~ 255305 (2010) ~ BERAE (2015) ZARE[R
D HE » s R (ground insectivore, GI) ~ HiIHI#E R (ground omnivore, GO) ~ g g ¥ (shrub
insectivore, SI) ~ HE/&H & (shrub omnivore, SO) ~ f8f&fH A ¥ (tree insectivore, TI) ~ S @ HE A& (tree omnivore,
TO) ~ /@ AZE (tree herbivore, TH) ~ fiEf &4 & (bole insectivore, BI) ~ FRIKELEFE (fly-catch insectivore,
FI) ~ I & & (Carnivore, C) °
B ARPRBRA RIS E IR AESE (2019) 47 B ARFREL T8 (forest specialist, FS); EE@ AR FAM (forest generalist, FG); #%
MREHE I (forest visitor, FV); HALFERAY (other non-forest user, O) °



