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The restoration of reed ( Phragmites australis ) wetland in the Yellow River Delta
TANG Na, CUI Bao-Shan” , ZHAO Xin-Sheng  ( Environment School, Beijing Normal University , State Key Joint Laboratory of Environmental
Simulation and Pollution Control, Beijing 100875, China ) . Acta Ecologica Sinica ,2006,26(8) :2616 ~ 2624 .

Abstract: Influenced by the human activities and the natural disasters, the reed wetland ecosystem in the Yellow River Delta has
been deteriorating in the past. In the paper, the evaluation of the reed wetland was researched with the ecological characteristics
of water, vegetation and soil investigated. With the water area increased and the water quality improved, the soil salinity was
reduced to the medium and the low level; the vegetation was improved in the positive succession; the biodiversity in the restored
wetland was obviously improved and the number of water fowls increased in July of 2005. The results show that water is dominant
factor in the restoring process of reed wetland.

The results are as follows: (1) Water is the controlling factor of the wetland, and the key factor of its restoration. The fitting
water supply is obviously accelerative to the reform of the water quality, the positive succession of the hydrophyte community, the
protection of biodiversity, the optimization of the ecosystem, the strengthening of the ecological function and ability to provide
resources. On this foundation, it then reaches the aim of natural restoration.(2)The fluency of drainage is also important besides
filling water to the wetland. Through the rational irrigation and drainage, and the fluent water flow can dissolve the salt in soil and
improve water quality, and then reach the aim of optimizing the ecological environment. (3) According to the climate and
hydrological conditions, the rational management of water resources and strict assistance measures, both can accelerate its
restoration . (4) The main aim of wetland restoration is to strengthen the ecological benefit of the wetland, but the social and
ecological benefit is also important. It requires implementing the harmonious development of social and ecological benefit. (5) This
restoration project is relatively successful, and is an instructional example for the expanding of the ecological restoration in the

Yellow River Delta.
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EILHER B FARESHNBRARNE N, 2REMEBFRABEENRL, HRESERCEEEM
B RATE BT R A A ERAE . EE MER FRE T HE BAME 2 FELER
ERMKENERTEMT KERR HFRETEEAR., Hbh . XEEANEAEREEUEEFRBENR
HEV BT TRRAEYEREERISE, EKE B KRAEY S BRME R R INE KL UR B R
FBHREFANE" Y MEFY ABENHHESO T ERNTRTBHRK, K E MR R U
EHNE, EAEMGAKEBRMEERA ™, EEEERMRSEEKENIR G, LTRSS EEH
MERREREAR , AHFEEREH.

FERBMMAERBAESRERE &, EEKER AR T K AR X BKPE 8T SE LR AR
PAYESENSFTEHREFEEREY MAMEX - BHEYRENARER VTS EE BMXAEELG
M, BRA=AWBECERS MEBMHRRFE, 2EFEFENEYSHEE. KW, LEX A TR
WOEVEEA REFRESD AHAR OB ERORERE SEYARRSEHELTNE W, 5%
BHAESRENBEZIEY W, WLFTWKECAEBRE, RELEBBWKE K X&ME, 51 BRAKKE
HRB WG, NS MK ERERBBLE, M2 X8 T AKEER WEEHKR BREMEEER S ED
ZHEEMNBEASENERN,

BRI =ZAWRERMELREmMA, HR Lt BWRE + EEEAMEANESOSE, B, R+ Fi#E
EE AR, T UESEENTRESTUEBFERENRESRNSEE . T 2004 £X 2005 FHHELEKSE
ALERER(RE TR RS HASHRKEX A#TEMIE ERRESSTARNRBIIR, X
HARAEMAAHE WRBESHRHE DA WY HRFESATERESE  EARMESSEEZAMATE,
BEAFKN mx Im, REASEF RESBBEESREIHERNEMUAR,

1 REEER
1.1 HRESIFERE

REXMNTFEAZANBEBRFEPXTREORRE OO HEP XA, B BT E R 4km &, K
P AYE O 15km, 5.0 4o 38 AL 45 2 N37°45'48.4",E119°03'07", HHSHHTE N EHR /DT Tm BHKFIE, LK E
0.1%0 ~ 0.2%c F1 A AXBALREHWIHKEEEEXSE, W48, mHREH, £PHRR 12.1C,%
FH196d, MBS, AEEER, FHEME S51.6mm, FHELE N 1962mm,

1.2 A HBR 56 DR U S A

JTIHRE X ERE SBEPHFITHIXBEROI L, 7 2002 4 L& L HEAT, X w4~ 5 56 X i 57 1 55 <
BAKCEE R S R BFIEHIT T B . KA KX (5023.7hm’ ) 5 R K E X (5900hm’ ) 7 35 18 1 1)
WA EMAE 1R,

(1) HEESHFES HATPHERA=ZAMMELTER 10.5 x 10°t, K 64 % FLARTE R AR E K& O
VR M X, B AR T LA VAT R TR i O B 4R 5 AR - M AT () 3 A R B R R M . B IX R MR S R B TR
R TR VAT K L R ) 654 T I S AR R X TR S M T T B B VAT B M, T IR 1 ~ om, RIKE X BT ARAFTE
NER ST R M

BEWM = AMLERSHEOEILME b, T EZHEE SR R0 il e B H, A AR
— WA, HXAENENEREER L . IFMER S, KEREEXRA KU b REH IR,
FEREW Y, R FIRIA] YT R K-8 M TR Y ; e M 3E b L8 B R P R AT .

(2) kX ESEENG PXMAHETEELSE, ERMERFHXKRPYEEREET, A6, HXATE
WHL X T KE A E oM ECE UK MR TR .

BT A B M, X SRS AR, B S (ERE B A KM SRR,
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Management station Coastal shoal Imperata cylindrical var. major Aeluropus littoralis var. sinensis
5L 3 . Kik ¥ L Bk
Suaeda heteroptera Water body Phragmites communis (L.) Trin Tamarix chinensis lour

EH1l 200 FARMEMBEREBHMASKETIBREA

Fig.1 The location of wetland in the study area in 2005 and the distribution of works of wetland restoration

(3) HERE BREKEIBREHES AXHEGERAAEESR BELHEATHEYFHE FHELYRER
FHEAK,

ERE XA, EABELE E FH( Tyhya orientalis ) B BRIE I 3 ( Polygonum lapathifolium ) RENR £, K
YR IE: LKEY B & B % ( Ceratophyllum demersum L.) . R % ( Hydrilla verticillata ) , 77 P BR F 3¢
( Potamogeton malaianus) F1)1| & 3 ( Ruppia maritima ) BEV& ; KLY BETE . 7 7F ( Lemna minor L.) . 54 % ( Lemna
trisulca L.) , % ¥ ( Spirodela polyrrhiza) .HR F 3 ( Potamogetonaceae ) B 2K A8 3 LA T ( Nelumbo nucifera Gaertn )
RN, RMRERERED, BRF R — AUE % 8 AR —— R AR TR SRR, A UR KRR A AR 4
A, FRATEAVRERSS, TELSHEARBERBHXKHELEE,

ERKEX N, ERBEAKEEY SWEXERMER, o AHENEL ., EEEBHEMNER, UEEER
HE BHEHS WEAMEHENESFELEAEYAR, TEMBERBE BB E (Suaeda heteroptera)ﬁﬁ%
(Aeluropus litoralis ) F1#b Ifil B ( Limoninum bicolor ) F ) , RMAAE I M B EFEOERM E R BEXRWE
AR HITE M,

(4) LBEH FXKANLENERATHEE=ANBEIER S, AHZ B HMZEBOE BERE
i EKERR EKRE KRSEK EER MEESUERRVREASZSHERARW, ER T LUH LMk
R EM LR, d T T KALE BT L E R, B R RE R B L,

B FREAHR X E A TR/ = AMBH A, SRR B SR b R ROK U E B AR ], =&
Z A FBE TR A EBFE, B HB AR KO ECUERMESEFE LR . KSR E— MK
SRR B, 5 0 X B T SO EL 18 B W R e i X M BRBIAE TR (% ) o 3 Jaccard B V& A8 Bl P48
BT P X A B BE TS AR ALRE

HEMUERBIE ST AU ARG 4R, HiITE T BERE, U Jaccard M LIHE R B2 B AT & 0 &6
MERMENERRZ— KA R
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KA, o AT AWDRE 0 HBEH BRYRE, c WEEH A M B HRIILE M, Jaccard 35 5UR BLRETS
BRRE T 8] 49 b %) AH L4
AXEKEXMAREXESRET 10 MEF  HITBERAE LMK 1 B, REXAAKE X LTI
[R] — S RUAH % B v A AL PE TS BOAR 7 0.90 LA b, AN [R) 2 RUAB B Jaccard HIfIPE IS 3B/ 0.42, B KK 0.93, 3
B X A 8 Jaccard AHUMESE B B3, th U6 BA B A X U S F B MR 2 AL, 7T LUAE M AH A 2 R
B oA, i — B R SGEER A RS SR E BB R aT 174,
£1 BEEIKEKNEBEE Jaccard I T WA O
Table 1 The calculation and comparison of the similarity Jaccard exponent of the two areas

A5 No. w1 w2 w3 W4 w5 w6 w7 w8 w9 wi0
H1 1.00° 0.57 0.65 0.76 0.76 0.73 0.81 0.82 0.92 0.71
H2 0.90 0.99° 0.85 0.50 0.55 0.60 0.53 0.52 0.72 0.62
H3 0.65 0.73 0.98" 0.95 0.42 0.89 0.44 0.57 0.83 0.74
H4 0.95 0.89 0.51 1.00° 0.54 0.47 0.29 0.56 0.74 0.88
HS 0.76 0.79 0.58 0.87 1.00" 0.69 0.59 0.49 0.77 0.76
H6 0.82 0.90 0.49 0.79 0.59 0.97" 0.56 0.46 0.78 0.73
H7 0.69 0.88 0.72 0.79 0.79 0.93 0.99" 0.95 0.86 0.93
H8 0.52 0.68 0.65 0.80 0.59 0.69 0.93 1.00° 0.70 0.90
H9 0.68 0.83 0.47 0.91 0.66 0.93 0.91 0.98 1.00* 0.77
HI0 0.77 0.72 0.58 0.80 0.77 0.82 0.54 0.65 0.68 0.99"

O Wi~WI0 RARKKEXHF,HI ~ HI0 R E X5 The mark W1 ~ WI0 denotes the sampling site in the unrestored area, and H1 ~ H10
denotes the sampling site in the restored areas * 3 7] —2& & AH % B¥ % AH {Ll #£:#8 3 The mark * * ’ denotes the community similarity exponent of the same
vegetation type
2 BMRERR
2.1 BHIKE TEKLHE

200247 A sE T FRMKE TR, TREIRIER, EHSMEN FKHERRK, £F0
FIKHFE, LIRER, XK ERMEE, BESERE HER—/KE, Y SEBRE MRt RITFHNFHF,
B TR E X abh 8 A OB RARBEAKS KR TRAKEHS A&,

B O X P m i —MAE 2.7 ~2.9m Z 0], BB EAE ZE T Sm, FHE B LT A9 1 #
WA BRE, ME R, MW ERER  ERARZHE, YRIEBYESRE, R TERESHEK, A
At L AR IE B K HE Mt 9758 . 35 18 B 9 [B) HE HE D ME BE K, TR B R B SR WK B B vR R, R b B, W E IR s K B
XERERE 3.om BBLAMIE. BEIRK 9km, 5 3.5m, 5 1.5m, FIE KN EMH 200m & — KHKIE, HIRE Im,
B 0.5m, HIBEMBXLMMFH, BARE LA EEAD, GHEAMEIEE. FEREXBRE
2.5km HEW— 5, K 3m, TR 8m, I 1.5~ 2m VEANEWH K TESUKEN., B THAREEMHEE TH
FKEME B T BTER 20 3, LUF T 8 Kl o (B 1), 2RI & A Bk b 7 K SUR W F 15 4R 8 B i 40
— &, BB KNEEEBRKENEMELBAKE, ASREETRFMBE BB HFWE T HKME,
W HEWEKREXHNGIK, BIRER, EERAINFEET K 4m BHEK IR, 77 LLFEE 38 5 K 8, N (L8
TRAKH M E R, F A M TR RRIE S S & ] IRMH A LK,

2.2 KHFEEE

WEXSENEHE, R BHKRAFLAZFEHRAEWHE, B B THARNAED, B +EL
BUBEGWAFHBHENE, MXRE EBENEKREQS ABLI. 10 A ERKELHESR,H
T FK B RIEIAE S, FBOKRZE L BWETME  XEARERERHFEAEEKZN,

ETUEMRAME, ARERHETIRERIOKE FIEU TR 84 A LaFm@Ed B w5 #HnA
KK E XEHE, FEFHIUK, DURER, BB RE T ERBENH S EE FKBE R E LB —EK
A, ATRELEN PR K E X QA K E 10 A TH ,EKEEHE D
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2.3 WEVEBEEE

BRRE XA OCRIPX BALEHRAMKE R ERRKOEWH, IR RIER IR, EKE T
BAEFARERAXEAN TR, BE,HEOHEEEEA BARE WENE SR, LK EHAR
CRMADREERAREHNSI EFRE, B IR EHA, BRERFERHETERAK ., KRR
TEESN EREXHEBHE R AR HEARKE . 0, L AEEEEH S LSRR, R IR HAE 4
VIR B T REFHR P AE W BB
3} BEREAYENSUERKER

RRE X AL T A FRE, RO EREK, & 40% ; B KEE B 15% , KK 2 ~ 20em; 2 %5-E &
( Herba Artemisiae Annuae ) KA WEE-# I E S THEBEHREE M 5%, LESHEE SBAAR™F, K
HARBEMFIFERO HHB TR GEEN L, RBUKF O @IF, KSW/BES DN, AW BEEHR.

WEXETELES, EXFREBIAMLRE. B KBEEASHEY K, X KT &S
60% . HPEHELFE FHESKEEYAIRBM ARKRERT . FTHOEIDYRYRE, FERT K
BB EANE AR KEFYULREHILEXELS R - L ERBRKHKREE WX, & @HE
500hm’ LA b, HEEX+H RMHFBES, ER THENEHEN, EYEHEHET TRAKEKX.
3.1 KJAFHIE

P X FEPLE A 145 DA S REKE T HHAELREHITKERE, RiITERRBE 2.

2 BEHKBERBER(mgl)
Table 2 Quality of water in the wetland

X 3% Area pH CODer # 2 NH,-N S8 Total N HB% Total P

5  Range K% 8 X Unrestored area 7.1~7.6 265 ~ 277 0.12~0.44 0.7~2.4 0.41 ~0.60
% 8 X Restored area 6.8~7.4 15 ~ 31 0.13~0.28 0.5~1.2 0.01~0.14

oty # 4K 8 X Unrestored area 7.53 271 0.21 1.48 0.44
Equal values 1% & [X Restored area 7.1 22 0.19 0.72 0.07

Z B (R K IR BB ARHE) — KK R, KRR E X RK R B B RR @B AR S, b R AR X R
FEEMLR, KRB, pH FEE B KK W, FFEE R (COD)TEX W41 5), HAE a] 4% )L Bt 7 K
FEHAENMYRHSEIE, X SLREMMRAB SR ™ EEAMAMT. X—FE5ZXKOREE X, B RR
KBTRANG EBAKTE RRFROK AL BE 1 A3, BRI M 155 EHBE 1 32 LA K iy TAE BB 35 R AR, KA
PTHREFRYRAREFREARIE, SBRSEEEA T,

MR E KK EREHERET, EBREBRER T, MEX KRB EN FARKREX KR, R KEEREE
HE., COD Hl B (K, MR B IR E X KRR HIY E K F B, ABRXERYENSELAS
BRTRKEXKETHREE,

3.2 BHIHEYIBERE

EMYERKEN REDER Y SRMEE LIPS R SRR G ZEW S AR, EREEEE LR,
TERLAIRE SO B TT EER T NERY A ML BB AR UERSMEY K SEE MERSE, oW

B TR E XK E RN KA, UEIRAK TR RS ARESHEN, SR LB ™E, B
EHOKAEEBERY, WEBAOHEEYRE (K 2), EZXA,AELSHEERT . AEE /A, SEK; AR
W T AR, A ERK, EE R EEARE s B # X% (Suaeda glauca ) B 53 A5 TG B BT, #h LB &
¥ \H 3 (Imperata cylindrica ) FEHI( Tamarix chinensis ) F LML B BWHAD BT 546,

EWREX, AUER T RA - ERAREEKR, FEER T U ERNBMEKAERYRE, FEX
HEMW.KE( Polygonum hydropiper ) . 7K #2 ( Echinochloa crusgallii ) . ¥ B ( Lepiironia articulate ) . 3k ( Miscanthus
sacchari florus) K4 BAEY AU BLHERKER FENZERAHE BOUREENIHET,
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FERE; U RE K S (Glycine sojasieb ) B AR ( Melilo- P P
tus suaveolens) \H F . & i Bk ( Apocyman venetum ) % % Fp B¥ 1'(5)2 L1 H¥ 42(: L1
B AN RFEE(E3), b3 3 T B D W
3.3 PERKE ST Wk e W i
2 , ; b AL
HEFEEAKERS, RAEEWEMN 5, Wl

— i Coverage (%) — % J¥ Abundance
RAEYHEPERNSSE, RN ERAKESHE — 35 Frequency (%)
SH L IEEE PR T 0 T BB, 0 A X - - Y -
EWARA RIS DR, CRFS B EL ﬁ@mg ) A
FRAWERIER " . ERXSHRET 10 MK, g T s -
BAREFERES MRELEN S . SEITERAE4 RE S5, Ahif 7 e

— % ¥ Density (B/m?2) — & ¥ Height (cm)

MU BB E R LIRS, RIKE X A FE K
WA T EmAEEYER, BB, REKBLR
ENATREZMOYER, MEKEXH, " E/-KE
ERE,.EEESK G, t KR, M E R TEYE
W EEFAMERA S EAY R, B 5/, KBk litoralis , B9 % Suaeda heteroptera , % % Phragmites australis , 3 % Herba
A KR AT AT B AT A B Artemisiae Annuae , 9,7 - Suaeda glauca , %M Il B Limoninum bicolor
3.4 1@+ IEER S RRAE BHHK %

FESRIK X, ek B R4 Bt T 8 K 152 o 0 0 0 4 0 E e

A2 RMEEXAREHSFERSE"

Fig.2 Plant characteristics of wetland in the unrestored area

* B ¥ Imperata cylindrical , ¥ ¥ Tamarix chinensis, 38 ¥ Aeluropus

ML FEABILRE, B FREFERSB TR, BLME ‘;ﬁ f:ﬁ AR
FHBRZ, f 5 A h B Ak 19 £ .09 46 5T BAUILGOR 5 wo L

1, EZEARATHEERE L RERAESREHTN
EL,EFMXRGHEET 10MEF . EMEFRET S
KRS, G R LA 6,

REREEBLE LM ERES  RIKEXEE
TEREEL, 20em BELERBFE L, 40em F
T0em REM L EBRER/ML L,

WMETRERGE, BHOKFERBRRSHRE, R
B REHEKFIR E KB KA BRI ER, Bt
R WAOEIEER VeI, + L 5 K08 ¥ P& A, 2h B3 1L 1 Fig.3 Plant characteristics of wetland in the restored area
ZRANBENE, EREXHA MKEVTH T KEEN « AF Imperata cylindrical , 8 B0 Tamarix chinensis , # ¥ % Suaeda
40 ~ 70cm, T [FIHI R R E X B ENTE 150cm 245, B heteroptera, 7% Phragmites australis , 8 # Herba Artemisiae Annuae , % 1
?ﬁf&?*ﬂﬁ&“&ﬁﬂﬁ?%kﬁﬁﬁ B"Jﬂi*ﬂﬁ ,'fE. m :j: Tyhya orientalis ,KE Polygonum hydropipe , W Lepiironia articulate , BF
K WA T SR PR B T ELA AR g O e SRR i el B pomen
MR KRS B BEMMRRNRRAGE, B
B LR R EA T E L EEER S A B K AR L ESEBEAW TR,

MREREA MEXEHEE LEO BB RIKE XK 54.1% .46.4% .12.7% 3.7% . BIEHK
HEBLR TN RGEKEXEKELEBRPERIMLL,20.40cm X 0em FKELRBREE R+ i FERHAE
B LA SEEL, LB R

HE 6B AM XL ERZE pH RESEEAEE THEEL R, T EH TER S RaT, v ML
TEEBEK-ELANKZHIE, FLEEL TRARES pHERESHE. AREXAN,FE L pHEK
TRE,.EH THEREN BB VURK B4 8, A 2] + 510 BB 1 -

— 22/ Coverage (%)
— 35 Frequency (%)

— % & Density ($/m?)

— B & Height (cm)

A3 HEXAAEEFERLE"
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3.5 B TIRANRERRFLE Y 250
ERABURSE LR RBT AW FAAR 3 0| 7 Orcoredara

YR, EHOAMEN KRN EERE KaRMEs, 25 | SREE

REMEABRS A EEf G, AR LRALES 53 |

RALRATURT, KL X FFARE L RAURSRE R | |

WIRTRBER (B 7), WEKARER MOEKE 5 | e, TN

BELEENRSRIET KA KM EEEEET, B ok o wE R

XAHTFHHEENETFED TR, KEEAH T 1%
AR RR, ERX N, KB KT,/ H T4
VIO TE 3 AR TR o B 2 R B BRR, A AL & A X

&£ Fresh
60

KEEX
Unrestored area

w
(=2
T

£
(=2

1 EAE R (k)
Overground biomass
[\ W
[l [l

=)

(=2

B4 PXEHEEHE B SHIE

Fig.4 The morphological characters of reed in the two areas

O F& Dried
60
50 -
Té 40
®E [
W2
He
g-‘i" 20 |
=]
= ok
0 1 ]
nrestore: €a

s BUMELEYRLETEE

Fig.5 The biomass of r

—8— FRKEH X Unrestored area

eed in the wetland

— A — & E X Restored area

pH Mg (mg/kg) Cl (mg/kg)
78 8.1 84 8.7 003060912151820 0030609121518
0 T 0 T A — T 0 —h T T
-10
’g -20 | -20 -20 -
Z 30r
B 40 -40 -40 |-
o -50 |
-60 -60
’% -60 |-
70 -80 -80 L
-80 L
Na (mg/kg) Ca(mgkg) K (mg/kg)
0 03060912 1518 21 0 2 4 0 4 8 1216 20 24 28 32
0 T A— T 0 0 T
5 20| -20 -20 |-
=
§ -40 |- -40 -40
B g | -60 -60
S
-80 L -80 80 L

Be FXEMHTHEpH RESARLERER

Fig.6 The comparison of soil salt and pH status in the wetland of the two areas

BiK. R, B T3HEMKEREY, RKERREDEROFERE L EEGENAE SHLERERER L
BEENASRERBRNEERN, RKEXIRAVR S BBE TREX B4 TEEKE, FELHTW
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KAZR HYERERR AHTLREAVENRR, MZFHEBBRLFRE, FUSTEEERMK, X WER
T = R PR b - S — TR E B AFAE

3.6 B t+IESKERE
ERWKEXN,#HKEYPHEERERAS SEREARK, FE 0% L, H, AFREE LEH K

B UERRBRZR TN BHAESREWEEE. ERELEEGHEN , RGHTLESKENE, R
&R A 8 iR
HHAS® TS K Eke/kg)
Content organic compounds Soil water proportion
0 2 4 6 8 10 12 14 _16 18 0 0.1 0.2 0.3 0.4 0.5 0.6
0 —T T T —T
_lo -
B g 2t
5 a _ —a— REHEKX
- RKHEX 40 |
% 60 Unrestored area % 50 L ;n;;med area
-60 —a
—A— HHEK
Restored area -60 r' Restored area
-80 — 70 L
E7 Bt RE MRS E (mg/kg) B8 18t S K E (ke/kg)
Fig.7 Content of organic compounds in the wetland soil Fig.8 The water proportion of wetland soil

FREXFRRETIESKBEEAM, M 80 KX 100ecm WIHZE L IEH THIEW T KA, S KBRS, BNLTE
KV, BEERBE T KEERHER, WEZENE TKESEVARNFIERRE., MKEXH THEER
AR, BT LAZE R K 9 0, 32 X 0 B A7) A7 78 AH X 458 K T B i 4R 3

HBEERKE MKEFTH KEXAREELRENSKEIREE TRRKEX , LURELEIKER
HBE FIFE 18.25% ., — T HEARE TEAKEKER L EEHE, AN CEEAE S ERNAKER, HI
55 TR ZE ) XGE, B mEE, A5 EE K BN, T ERKEINES AMEm LS KE,

WA ERE XA, A ERMERE ARG, KESXERENEY ARy SRBHEME ., EZXA
ERTFENERMGC L LEE, EEH FHIE ( Grus japonensis ) K H ¥ ( Egretta alba modestus (J . E . Gray)) .
B ( Ardeidae purpurea manilensis Mcyen ) . B ® ( Ardea cinerea jouyi. Clark ). BB W& K ( Lariformes saundersi
( Swinhoe)) /N KBS ( Cygnus columbianus jankowskii Alpheraky) %% B8 ( Auas crecaa crecca Linnaeus) . H Kk V085
( Mergus squamatus Gould ) JEWRHS (Auas poecilorhyncha zonorhyncha Swinhoe) %% . MARKE XA, B A Z MK
FEENNEE, REE/RLEELES,

R AW ERAESHRIRENFRN, S EEN—FEBEYRE, WA UBEF R REMT R
WYL FE , BRMEEFHEY UK REXRHEO T U MAFHE  BHKFERERT . BHEKYS
B A RARNRARRERERAEFRESKEMNE 1, THKETERE URKEXMEREGE
o L BB T T
4 #Hig

(DAKRERBHHEREF AN OCREBHRENXERE., EEN KBRS FRIEBRZRGE, A
W B R KA, ST B MK RS KA Y BEEN EMES RIPA WSS RIASESS W B REH
ASTREMEREUAERNBEIFEHEHRAEN, ZHEATAZ KR TR ARKENEN,

(2) 7 [ ¥ b B 7K R [Vt , 0 D7 AR IR K HE O A 4, BEAT R 2R E HE, B TR s Ve L S p i 4y
BE KR, BB A B B

(3) MR X 0 S8 Bk S0, S Ht A 2R A K WE U5 45 J 8 e % 7™ 6 O B B LM B, HEAT R M L HEK
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2624 A OAx ¥ # 26 %

AT, T LUE 242 #H 8 ik R /R .

HEMKENTIEZANERSBHENESMNE, AN W ERESMEFRE, RIEERKREBTESK
BHRETRT BLAR B B SESBRENBRERLE.

(S)BLKKE TR B R, MERBMRYE SAT HWERF=AMAE—LT KRELE SRR
HTHELH A -EREIRE L
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