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Abstract: In order to explore the mixed-species flocks’ composition, role of a given bird species, and formula
of the mixed-species flocks in Coastal Wetland in Guangxi, we selected fixed 3 deep water shrimp ponds and
3 shallow ponds in the coastal area of Fangchenggang City to observe the procedure from flock initiation
until the birds dispersed after they ceased feeding at 7:00 - 10:00 a.m. or 4:00 - 6:00 p.m. We only
investigated either 3 deep water ponds or 3 shallow water ponds one day. Two-person team was responsible to

record the flock composition at each pond at the same times to avoid the repeated statistics. Each observation
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round required 4 days, first day we made observation on 3 deep water shrimp ponds in the morning, next day
we repeated the observation in the afternoon; the third and fourth day we repeated the observation procedure
in the 3 shallow water shrimp ponds. Total of 15 round observations was completed in 60 days from
December of 2013 to February of 2014 and 45 observations was conducted in 3 deep water shrimp ponds and
shallow water shrimp ponds respectively. However, 10 set of the data were not meet the statistic due to the
unidentifiable data or no any mixed-flock group available for both deep and shallow ponds. The data recorded
were time of initiation, species of first arrived, species later joined individuals of each species, behavior of
each bird in a mixed-species flocks including vigilance, rest, forging at high frequency in small area and
forging in large area during observation period. We used the regression analysis to test the relationship
between flock size and the number of species. Variation of the frequency of occurrence between two types
shrimp pond was examined with chi-square analysis. Differences of the species and individuals between two
types shrimp pond were analyzed with two-sample t-tests. The mean time of flock duration was 51.6 = 33.6
min/flock and 31.9 + 13.3 min/flock in the deep water shrimp ponds and shallow ponds. Eleven species
distributed in both deep water and shallow water shrimp pond (Table 1). The major members of deep water
shrimp pond were the medium-sized individuals of Spotted Redshank, Common Greenshank and Marsh
Sandpiper. They were the small-sized individuals of Little Ringed Plover and Temminck’s Stint in shallow
water shrimp pond. The deep water shrimp pond’s flocks averaged 5.48 + 1.60 species and 18.75 + 11.67
individuals, while in shallow pond there were 3.93 + 1.14 species and 11.65 + 5.12 individuals in average.
The nuclear species were Spotted Redshank, Common Greenshank and Marsh Sandpiper were followers in
deep water pond, then they became the joiner species in the shallow pond. However, the nuclear species of
Little Ringed Plover and follower species of Temminck’s Stint became the joiner species from the shallow
water shrimp pond to deep pond. The results indicated the obvious differences existed in the composition and
role of mixed-species flocks in different types of habitat.
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& (Digitaria sanguinalis) &5 AR Y), T2
I ATAT A7 (Mimosa sepiaria). H i & ]
( Vitex rotundifolia) . % Z 7 ( Dodonaea
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A6 2 1R 3 BRIAOKERGE ST — O S, 1K
FUZE TR 2056 [ 2 1) 3 B K R 30 45 13047 — K
MEE, H 3R B B 4 R T E 3
PO K IR 3 AT — OS2 . ABFSE T 2013
E12 A 2014 42 N, SiH3LET 60 d
IR A,  RIVAK IR 5 i KR IE A= 858 3 T 34 T
T 30 d 90 IR E sOMERIIT ST o 75 BEF AR BEHR I
PO EEE e, BT RIFM RIS, WRyE %
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Table 1 The individuals and species frequency of occurrence in mixed-species flocks

IR KU Y% Deep water shrimp pond

H/KUFYE Shallow water shrimp pond

MR URD

MagR GURD

B HIIAE R A IR R AT
Species HIsiE (%) Number of individual (ind/flock) HIsiE (%) Number of individual (ind/flock)
Frequency of P + bR Frequency of FAGH £ b
occurrence {ffl Range Mean + SD occurrence il Range Mean + SD

#4975 Tringa erythropus 95.0 1~15 6.32+3.78 10.0 1 1.00 + 0.00
T IS T. nebularia 70.0 1~12 3.93+2.89 75 1 1.00 + 0.00
PR T. stagnatilis 87.5 1~20 4.54+4.58 5.0 1~2 1.50 £0.70
S MEAS
A . . 47.5 1~12 2,74 +2.47 92.5 2~15 5.95+2.56
Charadrius dubius
HFifi¥ C. alexandrinus 12.5 1~3 2.00+0.71 12.5 1~4 2.60+1.14
= e R
nﬂ%”f%%g - 32.5 1~8 3.00+2.04 62.5 1~7 348 +1.73
Calidris temminckii
W15 Actitia hypoleucos 40.0 1~4 1.69 +0.95 225 1 1.00 +0.00
##54% Motacilla flava 37.5 1~4 1.267 +0.80 47.5 1~2 1.21+0.42

{2
Sz 12.5 1~2 1.60 £ 0.55 62.5 1~3 1.64 £ 0.64
Anthus rubescens
1#54% Motacilla alba 85.0 1~3 1.53+0.61 72.5 1~4 1.66 +0.67
AR
S 325 1~7 231+1.65 0.0 0 0
Larus ridibundus
bt R VD HE
BREDE 0.0 0 5.0 1 1.00 = 0.00
Gallinago gallinago
BRI FREL
Number of species per 3~9 5.48 +£1.60 2~7 393+1.14
flock
FREIOA AR
Number of individuals 4~52 18.75 £ 11.67 4~28 11.65+5.12
per flock

LTI (TEVRARURIR L, ol JRE Y0 HE A TE AR LRI s B

Black-headed Gull appeared in deep water shrimp pond only, Common Snipe appeared in shallow water shrimp pond only.

AR, U NREEIT IR AR, 2R
AR I BRI “Risk” K
B 7S, TR N LA R IR 2D 3 I
R FUE, EEE T ARK IR A B 1%
Y i

FERZKUR S 5 IS . PRt IRAE VR A B
AR (70.0%- 87.5%) LLACF-3IANA%L (3.93
ML 454 JO AR FROFMESES (95.0%. 6.32
HOs TR ARG R AL (48 k. 61
JO e BRESES (70 O i), HEFELE
B TR A RER . IR S R B R B

TEI AR A AR B IR 2 5 (1.
BNIX WA LB A S, H/NE R R
A7 0 B BB 4y 0 % HCE AT O R )
86.15%A11 93.3%, H. - ih BRFLRE DL A% i bk
WHREEE R (R 2). Wik, HAKENER SR
TR IS R T R R B T

TER K ER 3 VR A5 P9 LR R ) 1
NFl, XSRS T H LA TR A AR L A
SRS N TR DL ERBE R AN, e
MBI IAF ) FZE TR T, e EEHE
15575 IEES A R a RIS B DL,
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Table2  Behaviors and ocuurence frequency of bird species in mixed-species flocks
RIKURIH VR E
Deep water shrimp pond Shallow water shrimp pond
e L S
TEBII TEBII
" e O P e O PR
ﬁlj‘ iﬁkﬁi (M_'\) ’ﬁ(,@» ({7\) Forging at (.j\ ‘gﬁ‘i (77\) ﬁ‘ﬁ ({7\) Forging at fA
Species Vigilance Rest high l.sorgmg Vigilance Rest high Forglng
(number of (number  frequency in in large (number of (number  frequency in in large
T T
times) of times) small range (a e b times) of times) small area (a cd b
(number of nur? (number of nur}l
times) _er © times) 'er ©
times) times)
57
o 166 12 10 76 4 0 0 8
Tringa erythropus
T 178 T. nebularia 16 31 56 9 0 0 6 0
PR T. stagnatilis 12 36 70 5 0 0 4 0
> [ f712
SR . . 5 0 38 0 153 18 11 74
Charadrius dubius
AL 2 0 10 0 2 4 8 2
C. alexandrinus
= o2 R
s 0 0 26 0 3 28 50 0
Calidris temminckii
el
s 25 0 29 3 7 0 16 2
Actitia hypoleucos
Sy A
A 0 0 28 2 0 0 36 2
Motacilla flava
20
B 0 0 10 0 0 0 50 0
Anthus rubescens
i A
Fl%%?% 0 0 63 5 0 0 43 15
Motacilla alba
41 MERY
AL 4 8 4 2 0 0 0 0
Larus ridibundus
SHER4N
HiR I H 0 0 0 0 0 0 2 0

Gallinago gallinago

PR IR R AFITE 80 YR T AMAAT UKL RN B R 7 0l USRS R B ER ms ], DRSO
ERRAT R KR IZ AR A AR BN E . DRI EAT s /N AR R B FR i i e /N Vi [ P DU 3 i R B AT s

KBS SIIR E R AR AR T AT T e AT

The data were the sum of overall number of individual behavior per flock cross the 80 flocks observed; vigilance includes alarm calls, fast

running, flying away the flocks; rest includes sleeping, combing plumage, bathing; forging at high frequency in small range means the individual

concentrated its attention on forging at high frequency; forging in large area means the individual searched for food persistently.

SR HARI TR AR B B Fr ek B AR S A
ot HIXSEYRIAE AR SRS AN AT TT .

FHLEGR IR AR5, S Rh A K ERIE )
RERFM A TR, 0k &l Es
AR T G MEA, AR BLAE R R K AR

(92.5%) “FHAME% (5.95 HD. FrEL e
RA RS (67 0O B E 5 WFih e
A EEREET, SIEMAERA R ELRIE
O TEER, TRV AR T VG S S R (1
(74 00O e, HAzYFh -5 KRS 1 —
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FE, ot im (153 ), 4R ZHUE Ak
T B il 4h S W 1 B F IR A . AL AZ
o G HEE A7 () o B e, T IR BS e &
H R AT AR (3 3R, H AR ZHE Hil
SEA TR EIRAS (50 0O, SUE TR
HOPIE. JRinsE (28 VO. BhAb, FHHERS H
BLAETR A BEIAIR (62.5%) SFIEIAMASL (3.48
AL FREERAAEIR AT (38 O KT
SHEMY, HEFSHT 8 E s RS
VR i B R B I R ok s b, R i)
Tl g1 A K MR VA5 A P (1) R B el

HY TR K IR I TR A A b L R W Bl IR
RGN . MRS5S /N TAZ L R R
BEFN, HARARE ARG HIL R, K214
TR B W B, EMNBASBEAAS
BT, AR LA g R, Krix ety
Tl g1 A iR AK R IE BT

4 g

41 WBEBELRMLEH

AR, RGN 45 M 7E P R I
SRR R 2E S, PP 2R R B YR
GG M DA KT o AT 22 5 5 AL IR o 7RV /KR
BEAESE, YERBERE 2, BUKERD,
ERgh . W k. ARSI N KR
TAEMES M AL, MR CCAREE AT
P AE LD A ) A HERS (23.5 mm).
T EVEERS (17.2 mm) 25 /)N A8 5 24 0 A ) T4
VRKERSEI A . MAEVRZKERYE A, BUKER,
HARE, e KM M AT, HBAIRR
KIESHES (544 mm). HHE (59.7 mm). 7
5 (51.1 mm) 5 R385 288 D) S A6 i) T 7R VR 7K R
BEI AL

Gram (1998) 1t 55 V4 &F Z= AL 0 A th i A
IREFURIN, TRA BN YA ECS AN AEiAy
HERFEMHIRXR (r =083, n=289, P <
0.001); Chen %5 (2002) 7 &VEHITIRAEEY
KIS RIN, WREFEDM IR — e B
Wi MARCR (rF = 0.42,n=95,P < 0.0001).

LRI AT, ABFFTH S KENE (r=0.665,
n=80, P < 0.001) H5&/KIEFE (r=0.75, n
=80, P < 0.001) MM S5 ME8ER
KABNRFEA G e R AKARIE 5 7K HR % 1)
VIR (O Py 7 Bl b Tamm iy, HAMASL
(52 B 28 B AR R Hbk B0 . n L,
R AR BRSO ECRN SR G R )
FhEEAFAE B K R
42 BEFHSRNAR

Gram (1998) 78 P4 5 P MM 70 K B,
41 R #i% (Regulus calendula) 7ET SHA-
BRAR & T A2 0B, ABAERGHT Py AR, 1%
YRl T ERBE R . T H A (Parula
superciliosa) {EMBIEFA-FRAR A E TAZ LA, H
T R B -BRAR TR A 8 T ERBE R . T, RS
BRI OEARES S RAE—E AL
o TEAMTSTH, BT LRV KER IR J8 T A% O A,
{HAE R ER IS AR D BB A b, AMAR%L
KD, WAL AERS R, BT
TIIAF . S HEASE VKU IE 8 A% o, HAE
KA A8 TR A BT . RAHE &
WIRHAEAN [R) AR B v A 10 (1) AR 4 R e T4
A FE B RSS2 R RG]
(Austin et al.1972), 1 UL, HRERUKERE LI
TRIR AT ZE R, RO T SRIBG TS AR IR
IR ERAKERIE AR o T VR B 45 R R AN [i) )
S T H YR A AT AR . SRR TR
TEAA LR AR A AT e A LR, TR PN 0 BB U]
F i B R i ) A 2R T Be A R TR A RE DD RE Y =
FAABL (Gram 1998).,

X2 MGV EARER M, BOKERER SR
T B 5T IS LSRR AR S % A, B
T ZHTPPAAEL HILAER A I AT A
N FREE ARG HE IR S5 N T8 R
RO RS S A1, FeA AR L — AN R KA T,
T TS LA S PR PR i R B DA AP AT A R IR
BB /N TR, R O S IS TR A AR
(/N FE A TAT A R, DA RS FE S Bl 1R
BAT N BICIEAR S —FE Ae TR G e R o1 $ A1
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ERAE I o RVER A A B B AR AT eV
FIZOFR, AR BEFPRR AL B 70 VR S BT 2 47
BARA T E MR R T RO LR,
BRI R VR 5 BE AR S R ISP TR, VRS A 11 ol D A
HRRIA SRS A, RS H R IR
MRER TG S) B, AWM H AR TR A HE 1) 4
FIE T0%LL L, FEA L PREER A TR 5
IPRAR S, AHIFARR I RYAY 21  BRBE A, FL
BRREEAET, 2P 2 ARG 1 IS
XTI A N, B B AR A T I [a)
BE, AEI min FEMNRBAEREIT, MARE:
SERAEIR G . MR R ER AR,
H AR X R SR BN, A R 2B R
Fio
43 REFAT RV

1E SRR G RAT WWF O, — B LLRAE
e 3 B (Herrera 1979, Gaddis 1980,
Thiollay et al. 1998) 4% i 4 £ 2% F B
(Croxall 1976, Macdonald et al. 1977, Herrera
1979) o ZE M IRATTER AT ORI P AP 1t AE VI A
B AEBE SE B UL A R

Y, RN (RS A 0T 4 KU P 2 i
FERE R B w1, X 166 URE IO 5
TR HE N ILAR A A R LS EE AL A R AR
SEARZ O (R4 Y o 2 BRI AE R o T —
AN SRR AR, A TR TR IR R 7 T 0 B il B
T EERERAER . R 2 HEHER, B
BEIEBN A e S TR A B A T e
BRI, JCHGRAEIR A HE M SR (1 K
2, AT LR A, NIRRTk
JIARIEN A . BTN R TEET TR & REI
AT TF 4 A w2 (RS, — BTSN
HEANIL 2 G, ZPRME R 2R
A RERGHE, BoRRSHNHRYR . &%
oA G 2 PR R AT by DA R e Y R
g1 Je At il 53 N JF OR FE R S B ) AR E T
(Austin et al. 1972, Hutto 1994) . Gaddis(1980)
FERFIY R 2 148 (Parus carolinensis) A1 i X,
Skili# (P bicolor) B A&HL, XFEATT I

Zookut, T IR NG Y R R Al AT A R
FW | IRy e A TREN 5 [V 2 BRBE R
IIANERRA R . AU, KRS A%
PP HERS SESEEA R 2, PP BRI
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