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Abstract: [Objectives] Animal social network analysis can provide a flexible toolbox for describing the
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social system of species or populations in a directly quantitative and comparable manner. However, it requires
careful consideration of differentiating real from observed networks and controlling for inherent biases that
are common in social data. To investigate the species diversity and its community characteristics at the
Dongzhai National Reserve, Henan Province, China. [Methods] We carried out 5.5 days of bird banding using
mist nets in 2021. Using animal social network analysis, we investigate the social network of species in this
reserve. With the network of species implanting species’ life-history traits (i.e. trophic niche and migration),
we investigate the impact of these life-history traits on the network's structure. Animal social network analysis
was done using the R packages ‘asnipe’ and ‘igraph’. [Results] 33 species of birds from 12 families were
banded among which the most banded species were Vinous-throated Parrotbill (Sinosuthora webbiana),
Chestnut-flanked White-eye (Zosterops erythropleurus) and Brown-flanked Bush Warbler (Horornis fortipes)
(Table 1). As to the trophic niche of these 33 species, 12 belong to invertivore glean arboreal, 8 to invertivore
ground, and 6 to generalist (Table 1, Fig. 1). Seventeen species of the ringed birds are residential and
16 species are migratory. We found that common species appeared in the central of the social network.
Moreover, species with the same trophic niche are grouped together in the social network. However, species
with the same migration feature (either resident or migratory) appeared randomly in the network (Fig. 1).
[Conclusions] These patterns indicated that the population size and trophic niche, but not migration, are
important factors that influence the social network of species. In short, social network analysis is an advanced
method for describing the structure of multi-species groups and investigating the mechanisms underlying
collective behavior.

Key words: Bird ringing; Dongzhai; Bird diversity; Mixed species social group; Social network analysis;

Trophic niche; Migration

S SR PEEREAE B AP LR L. 3X

s SRR Z (R B ATt RESE

P HA 2 PFEERE (mixed species social
group) 5 JLANPIFRBEHL H LA — 2 BAG B B 1Y)
Xll. FERFNZYMHSEREA R
(&) EL B 5] B AH L3I T B ) AR B LA &
(Whitehead 2008) . #ilty1, ¥ A RRE
IR FECARYFERES) (R E) |
PO RUAR N L) “ IR BLR .
MAEZSZE AR R, a5 X
B RHEVR DU PN LR, AU AT PLIRTSZ
X &KW Fh 2 FEE RS —F 00k i B[R]
PIEARAR R, R SRR 2 A 2 AN
EPRARAL s AR RTER, AT AR
B RV Z R AT RIS o AL 2 A7 FE R
wE, AW Z AR SR EEAE— i nT LA
WoREZ R . a0 2 ) SR I AH B AT
HAL[F R E 2 TAZ R, A AT LA i R &y

SRR AMART B % (Kokko etal. 2001,
Clutton-Brock 2009) . LA bix ez i n] LLiE ik
2 IR 28 73 AT A B A% B o () B AR AE AT A o 2.
B FHZ DR A . EEAESALDL KL
A BERFAE S5 I DABSHIE

12 W2 53 4T (social network analysis,
SNA) &AW o8 RIS FE sh Wi ik 22 Wi &5
HHitE RN TR, SR RERT R
EHLHEI A S ShEE = X (Farine et al. 2015) . 4t
23 W24 53 BT (R0 RUAE T 180 25 RS B P A i 4H L
Bt (HIFREGE M BrAb AN R 4 25 3085,
5 Wyt g B A 2 b A B3 A0 T BB S A R A (1)
ML ( Strandburg-Peshkin et al. 2013) ; #fh (4
1) 47 2 T Al s SERE S5 K4 (Boogert et al.
2008, Aplin etal. 2013, Jacoby etal. 2014,
Snijders etal. 2014) ; 15 S EH B ELERE



3 34 KRR GLEE: AL PR 3T T3 VA 5 SR 2 A 23 Hr o B L <457 -

R LR 7 % (Boogert et al. 2008, Hamede
etal. 2009, Kendal etal. 2010) . {4553
FEVE A (R UL E I Y 28
FEV& SRR RS, TR V& A R B 25 43 A7 DA S
Ykl I EEE R (FIANEEREAT ) SFiXLL
HEE B TCIEIRE . Rt ia U175 EZ5 1 o
W7 VERE— D IR NIRRT G b & KRB IR W 22
FEVE R EZNAS o BT 448 20 B ol LA Al
W FASFE AV ISR FIEE. YIS
AT N, TS 2 BRI AR AR 2 A it 5
AR ) AR S T A

X2 MM R AR, E A
2 W28 43 BT A AT DA B FE R 12H X 1) 5 25
A, (Rt n] DU S SR B R AN R Fh
FRAH B R 28 L AN [ A 1 S T R AR 2 A
& (Farine etal. 2012) . #— Pl & ZY
AT AL P 1) B AR 3 Sk BAT AR
Clng e, ITHERES) , TR R SR
LR TS IR R 7, AT 1% S R 1 3t
LI AN D RE N LA & (R dfR A 5

G E s A2 M 28508 (SNAD 7L
BNYNEERE R EERE B[R — MM 2 AR5 HE)
FL#7#i4T (Whitehead 2008, Farine et al. 2012,
Farine et al. 2015) , {EE N R 5T 2 510 fF
HikiE. AT, TA1E A2 N2 5
P oRAMIA 2t &R R Z K1, IF B AR ot
AR R A E A . RATE
JEAE] B ZE ORA DX G sk A R R R % X
) 5 KRB IE IR S e e . IR, XA
B YRR EERE (VR EAT A2 28 4T
TRICEEAE A [P FR R AH B G 2 BL AN R Fh
EZEMRTNHS At B, BMiZERTY
FRTEA 2 M2 0 RIEI AL B 5 A B S5 PR
A E BAE IE SRR B AR S AL AT BE R IR AR ¢
6, BRIz X S SRR IR B R 1, A
MR SRR SR A D RE . FEAHH 5T
W, IEECIAR AR T AR A A SRR X A
BN WRHIE S B Bt 2 i, E
BRI A Z BT TR I P AN A 3 SRR /2 DK )

St SR ERE ) B2 K (Kokko et al.
2001, Clutton-Brock 2009) .

1 H¥

1.1 FFFHI

TPt 5 s A7 T 35 9% B X 2 B AR ORI X 5
Rk o S5 FAL TR e 44 15 BH 0 L ik A6 3 v
P ILEEEHN (114°18 ~ 114°30' E, 31928’ ~
32°09' N, RSN 70 ~ 840 m. HT gk
FRHLERA B (ZRIE-JHE; LR b #his al JL g
Ty PP XD, HE A P R R A
B, SENUZYE, BRREE, FHEKEN
1 209 mm, FHFIEA 15 °Co LRI IXFRMAE
BARGURATSEU, NI AR it
T RIFIMEIARE (EATEE 2013),
1.2 MFEHE

762021 £ 10 A 10 HZE 15 H, 7ELRY 5
JE L AR AR I 5 R[] /N 7K 65 5 SRR R
AR E AR EM A, FERAE 3 ~5 mif
R EAT WA, A7 SO T) 45 0% LR IS Y 285
H V& B 2, F IR (8] 65B% 0.5 h & F8— IR K
R 37 380 1) 1 g FR AR TR R LU, DAARAIE
BRI A, AR SR FR L& R
TR S (RIFESE 2021), FEANE, K
F 4 S R G ORI ) & B AT AR I,
SRJE T K
1.3 BuES

WENH 55 d, BB E IR
v R 55 d o 11 BRI BE (time-
block) . Gt ] 73 B ER & 2 B B P,
AP E RN B MRE GR B . FREF|
FU R B VA S AL AT BE AR R B S
(Dufour et al. 2020, Pigot et al. 20200, *f T-4&F
— AN B E B A, AT A —
MNP EERF T 22 9T (group by species). 4
WIRDEEREAE 228098 (n = 11) BUWIRRER 9 B0
TEF a7 By, PRI A — i [ 4 2 ORI
(association) . 1L B2 W48 43 #1 °] LK
ZANVIMER AL OB S BB kAL



* 458 ¢ B2 E Chinese Journal of Zoology

57 %

SRR, T2 IR RN ERE DL SR
BN ez Bt 2 B E . 204G
AL ML R R PR —AMF (node) ) H 22
ARV SRRAE B AR S AL AT AR IE S ), K
USATIR /PR e Sy A i ey | P R RN 1 S E e
W2& 53 BT 1E R GiiHiE & Hiz 47 (R Development
Core Team 2021), R FH#:2x /%8 734 F 7 A0
‘asnipe’ (Farine 2013) LS A2 M 28 43 #4551
A AL FE P ‘igraph’ (Csardi et al. 2006 ).

2 #R

21 HEBENFER
AR E NS5 dF3L53 8 11 AN IFE 23 B
EIAER] 12 B33 AR 279 RSBk, 3RE
B f i AR (n=61 1K), HUCNA W
FIRY (n=327) FRENE (n=21 %0.
ME A AR, HER PR R K
% (invertivore glean arboreal: 3t 12 PM)FH 132
O, HkEZME R B2 (invertivore groun:
L AF 16 R AR YK (generalist: 3£
6 MR 102 ). HERE Y 17 F (167 )
FIEFEDIFD 16 B (112 D). HREBMSR T I
% 1.
2.2 YRR EMNE ST
XPARAE) 33 DMIMREAT 4123 2% 53

TR R PFEMERHI R E A 1. 581K
W, MR HE, BFEERILE (Parus major).
HIE1IL# (Periparus venustulus) ZLHF5HR 5
Hey A

(Phylloscopus fuscatus)~ JEW 15 (Arundinax
aedon)~ ¥ JEME (P, inornatus)~ AL (P
borealis). EWENIE (P schwarzi)~ 5RJHIN

(Horornis fortipes) FRIEH9% (Abroscopus
albogularis ) « 413k K J& 1L # ( Adegithalos
concinnus) MRWGEKEILE (A caudatus) Kb
THAZKRE P OALE, I HXEYM [ R
FIRRIES . 5 EL, JIFRE S, K5
Sk 94 (Sinosuthora webbiana )« 49 1 W 55

( Spizixos semitorques ) FIHG 4IRS (Z

( Zosterops erythropleurus ) -

Jjaponicus) WALTHAZ R REH.OALE, HAH
TIELAR R, X RSO ) AR
VAR, AHE A S A MR S S e —
o SAHR, MHERTHERHE IR 14 2
W28 5 R B LG I F A 2R E (B D

3 Wig

EAREF T, e gf Ed A,
BB 33 P, RGBSR SRR
LIRS SRS (R D, X5HTHHE
FEREMBIEATT GRS 2019), FHIEH
F B IX S O RO Z X 0 R, RREEEL
22 B ZEEMFURIER AR LiEs). Eid
LT, IR LA AR AL T B AL
TRAEMHOLME (B D. A0 EMLS
W2 ATt R, MR SR — 2
JSCY B S R T DL R B R R . X R
VIR R ECE CRBI S s 2R G A 1) B
BeHI oKD U E M S R P 2 4% S R I
—ANEEFE T

KRR R ASAL G 4 AR N2 O R 4
BT, A B T AR A P R 4 i R
IR ChnfE 1 AT 2D . R MR PR
BALYIFER G EREAE— RIS, RUEY
S 2R Fhpt 2 28R R ) R — DN EERF T
HA MRS YA i T2
SRR A, n U@ BT aE B
LR AR TP AR DL RN I SR AR
Bz n] PL—&epi L R# (Kokko etal. 2001,
Clutton-Brock 2009). AW 45 R S FF LA
WA, BRI ESIR I 7 B 2 A AR A
S .

YRR ITBERFAE A A A AT DAk E 5 284 ol
MM R Flan, THESRYF—iid 5
5 AR RN b XM T 2 M 22 AN AT BEM R 4R
BN SR, AT R LB, BAHRDT
BERFIEM P TR %) ALK R
B %A i R SRR — 2 CEBEREA
B o A 33 MR A S 2 S R E R (E D,



L VS i T SN C g IR B /R 3 I el =TI £ 459 «
F1 FPRFERWNSE TR
Table 1 Summary table of the bird ringing in this study

57} k98 Pycnonotus sinensis 10 B Fugivore glean B4 19 Resident
Pyenonotidae W P. xanthorrhous 1

EMERS Spizixos semitorques 20 495 Generalist
R L4 RS Phoenicurus auroreus 1 KM A HAE Invertivore sally ground T Migratory
Turdidac LIMEERAS Calliope calliope 2 e R Invertivore ground

LB Larvivora sibilans 1

A EE RS Tarsiger cyanurus 4

KEHS Turdus hortulorum 3

SIKKS Turdus cardis 1
5] & R} HJE Garrulax canorus 1 HiZZ £ d12% Invertivore ground P49 Resident
Timaliida FESEMERS  Pomatorhinus ruficollis 3
th %\ﬂ K% Parus major 8 B 2K Invertivore glean arboreal ¥4 % Resident
Paridac WA Periparus venustulus 19 IEH Migratory
A58} Muscicapidae ZLMEIERY Ficedula parva 3 F1rH Generalist iEHE Migratory
LY HJBES Emberiza tristrami 13 HF AT Granivore ground LM Migratory
Emberizidae S E utila 1
FR R} W54 G50 S Zosterops japonicus 16 #2&2 Generalist P49 Resident
Zosteropidae ZLMGEIR Y Z. erythropleurus 32 P& 12 Invertivore glean arboreal  JEf Migratory
9%} Corvidae AT Garrulus glandarius 1 Z%fr2% Generalist B4 Resident
R FRk % Sinosuthora webbiana 61 HEH Generalist B Resid
Paradoxornithidae FESResident
BHL Sylviidae IS Phylloscopus fuscatus 2 W& B2 Invertivore glean arboreal  IEf# Migratory

JEMEREY, Arundinax aedon 3

HEWIE P. inornatus 15

WALMIE P. borealis 1

EWSM®E P. schwarzi 11

SRR Horornis fortipes 21 % Resident

KRI85 %  Abroscopus albogularis 3
KREL#EFR 23k KRBIIAE Aegithalos concinnus 13 AT & 12 Invertivore glean arboreal B % Resident
Acgithalidae K RIIE A caudatus 4
AR S} PEWERR A S Picumnus innominatus 1 BF 2 Invertivore bark % Resident
Picidae KWK A Y Dendrocopos major 1 Z4 2% Generalist

KKK Picus canus 1 W& 228 Invertivore bark

JB3LER Y, Picoides canicapillus 2 & H2E Invertivore bark

FRERAY 2021 4210 A 10 2 15 H, AW 5.5d. SILIRER] 33 MoF (12 FP.

The ringring was carried out from Oct. 10™ to 15%, in 2021. 33 species from 12 families were banded.
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Fig.1 Social network consisted of 33 species in this study using social network analysis
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Social network consisted of 33 species in this study using social network analysis (R packages ‘asnipe’ and ‘igraph’). Here, shapes indicate the

migration trait of each species (resident or migratory); colors indicate species trophic niche (n = 7 categories); the size of shapes indicates the

connectivity of species. Species (n = 33) names see Table 1.
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