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Abstract

Keywords: Black-faced Spoonbill, migratory birds, habitat, sustainable aquaculture,
milk fish

From past surveys, the numbers of Black-faced Spoonbill were over 1,000 in
past 3 years. However, the average number dropped to 834 in year 2010/2011.
According to analyses, the lack of food sources is one of the major causes. This
project provide habitats for Black-faced Spoonbill and migratory birds by offering
food resources and roosting sites in the western part of the Cigu campus of the
National University of Tainan. We provided four types of aquaculture ponds: wild fish
species, Oreochromis sp., milkfish with feed, and Oreochromis sp. with feed. Results
of water quality showed that salinity increased first in March and April, then
decreased with plum rain and rainfalls of the monsoon. Chlorophyll increased with
water temperature and feed. Fish survey results showed that Oreochromis sp. was
extremely dominant in all ponds and tidal channels. Comparing with fish ponds, the
fish compositions were different in north and south channels and north pond. C1 had
larger milk fish because they were from last year. C3 had the smallest milk fish
because Oreochromis sp. was highly abundant in C3. C2 had the fastest growing milk
fish, C1 was the 2nd, and C3 the last. C2 had the highest milk harvest, whereas C3
had the least. Based on the estimated weight of Oreochromis sp., C3 had the most, C1
was the 2nd, and C2 was the least. Comparing weight of Oreochromis sp., C1 had the
largest and North channel was the 2nd. Results of bird surveys showed temporal
changes of bird assemblages. September through mid-April was the winter migratory
bird season, whereas mid-April through August was dominated by resident birds.
After water levels were lowered, black-faced spoonbill and other birds fed in these

ponds. Bird densities, % sediment- feeding birds and % Charadriidae increased in

XV



ponds. The results of this project offer knowledge and experiences for

eco-agauculture and protected area management.

This project provides the immediate and long-term strategies.

Immediate strategies:

1. To protect birds and provide habitats for black-faced spoonbill and birds, wild
dogs need to be controlled in the study region. We need to ask the environmental
protection bureau of Tainan city to catch these dogs.

2. Black-faced spoonbill and migratory birds utilized foods and habitats provided by
this project. In the future, we need to manage habitats of this area. This way, more
abundant and diverse bird assemblages may reside in this area.

Mid-term strategies:

1. To promote traditional shallow pond milk fish aquaculture to provide foods for
black-faced spoonbill and migratory birds in Tainan city. Taijiang National Park
Administration can provide sale-related service to ensure the income of producers.
Taijiang National Park Administration can work with the Agriculture Bureau of
Tainan city to offer reduction in lease for those participating in traditional shallow
pond milk fish aquaculture.

2. Taijiang National Park Administration can work with owners of abandoned ponds

to lower water level to provide foods for migratory birds in the winter and spring.
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PE e P g2z £E
WA B NG £P g Lates calcarifer +
ER S TRERK A Sphyraena putnamae +
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i oaimR K. Acentrogobius viridipunctatus +
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B > AFE A Pelates quadrilineatus +
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XOER IR Eleotris oxycephala +
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| P BEE A Ambassis miops +
R A Ambassis buruensis +
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A F N A Thryssa hamiltonii +
S P &P A &P A Chanos chanos ++
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#HEE o ClF2 C3hM 82 C3MF HE > EEMER R -
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F4-2 e g P AEEMEZ A EEF (2 24253 P 4 ) o
A Je Tio LB G4 g F 4 EgFk
(cm) (cm) (cm/ P ) (%/p)
C1 20.97 0.63 0.06 0.42
C2 25.55 0.22 0.10 0.61
C3 18.27 0.47 0.05 0.37

2 4-3- i P AEE 2 EEF
Pl

i e T R GHAEESF LA L@
(g) (g) (g/p) (%/p)
c1 209.17 6.71 1.22 1.57
c2 379.32 12.84 2.56 2.17
c3 129.38  8.32 0.59 1.24
2P A

F P AT R L 4-4-C1 43 ﬂ;#ﬁ%ﬁ«’ % ;4 @ Elops machnata)
W o AEEN 125207 (YS5F S8 MEALZEI A @ < AR EM
(REAREI A )5E 834 2T RS E K hE P defe-Cl X 4 %
iR b o gy ER P S BB oG A R P et A e e

APV AR I RN R H S FPRFL 0 CLaRT BT AR

Fh o F T R R

FA4-4-F P AR E P AEHE AR Hia T o

A RPA SPRABE 54 RIEMN
c1 632.4  125.0 12.6 83.4
c2 1678.8 2.0

c3 1.3 13.6
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#4-5~F P A AL AL o

7P c1 C2 c3
() 88,688 89,347 48,530
dou (=) 15,950 15,950 9,570
() 2,000 2,000 0
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Je (2 7) 632.4 1678.8 1.29
HidA(R/27) 168.6 63.9
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BB KRR FHRES S > F A FH I FRB RS Al A
b BRE L e IR AR R A (£ 4-8)° Bl chAERF B
s AP s BnA P B e B2 ohRERSF BRAL A BTH - B
P BEF - C2hAEd & B S R EF R - b o L i3 - D1 oA
BEFREAL BRFSHE AR odiE D2 R ER S BRME L A BT
SLER A AR AE > BRFAY SLTR A c A2 RER S BEE G VR 4E
2 BmhHA o ClokEFFBHFAL B g AffrE8mbf o C3 K
BErBRALAFAF AR RRAF RBEREY P L S ud
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24T~ L AR REHR KRS M -

PrE BEEH

(2 L Al A2 B1 B2 c1 C2 c3 D1 D2
S 10 7 7 6 8 9 6 7 4
Shannon-Wea 137 113 041 1.02 143 1.8 087 064 0.18
ver diversity

ENTE 690 195 2493 1882 642 720 429 1118 1226
% & (B/cm®) 022 005 08 054 016 0.21 012 0.35 041
R~y 49 118 246 541 599 375 348 15 42

i 8 #c

Y 0.02 0.03 008 016 015 0.11 010 001 0.01
(B/cm?)

B FR8#%(mL) 3100 3600 3000 3500 4000 3400 3500 3200 3000
248 L ABRLKRERFERES (B )
™ K F Al A2 BlL B2 C1 € €3 D1 D2
R L % A e8L%4L 2667 0.51 89.33 66.74 4.83 3.74 17.91 15.30 96.17
R L% e X434 5261 410 0.64 4.46 16.48 1.16
R E S RS RELF 3.62 0.16 26.18 80.77
Goukid B AK T B 0.28

CRRS S o R fﬂﬁﬁ 0.14

gokdode BB Hixp 2.61 0.51 0.04 0.23

qod e bR B 0.29 0.83 0.23

Houkhe e BB HuEf 0.23

GBI T B 4IE 6.67 3436 0.12 0.05 0.31 0.55 0.47 1.43 0.41
Fawy F 2% OEH 0.58 51.28 1.08 8.93 8.88 13.02 0.54 0.16
ot L% A 46.26 9.00 0.18
Fady L% g hHift 5.07 0.12 2.13 22.43 7.76 68.84 0.63 3.26
Fawy § L% Bambhf 145 872 866 17.69 15.73 22.16 12.09
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e fE#cd % > Bl ~ B2~ Cl ~ C3 & > ; Shannon-Weaver diversity " D1 4= Al
g o C24- Bl s %R Bl ~B24- A28 % »D2#"> (% 4-9)-

A1 ~A2~B1~B2~C1~C3~Dl ~D2 x4 4 5 810 ¢ > C2 chigpde
e R30S Al PR LR R D] PRF AR N R AL
D2 ship$fhup 2 et &M -

AL iUl 5 in ks ~ FL R SR AR L fab ko A2 SHIB AT L A R EE L
bh S IF R BRAR L o Bl ST S R o R kg AR L 5 R SmgRAE L o B
R L TR  AkE s e B o Cl iR L TR S A RE S R

AR o C2 P BET 5 K 6 I ik 85 L BRARL o 3 BT L R s s

B iR AR L 3 A o DI N S n Rk s 3 A B S el L o
D2 chif B AT 5 3% 24 ~ R REEE ik 8k o
2 4-9 L A BFRERARAERRP J R
EE Al A2 Bl B2 Cl1 Cc2 Cc3 D1 D2
e 7};@_@; 6 5 4 4 4 7 4 7 5

Shannon-Weaver
) ) 1.01 0.58 0.15 063 082 0.28 047 110 1.04
diversity

i 48 < 477 1069 1310 1065 269 652 217 1208 47

wmk (B/m) 23.85 5345 655 53.25 1345 326 10.85 604 235

G B R 4.85 0.4 1.7 0.6 0.45 31.35 1.2 895 1.35
(B /m")
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rr i BR 8%

LR 4 Al A2 Bl B2 C1 C €3 D1 D2
B kg 0.21
B L EM 063 0.28 0.31 0.66 4.61 2.07 53.19
o] BRAR L 1.23
B ] AR 0.08 2.13
BR X hmpk AR
. 19.50 0.37 1.07 3.35 0.31 6.45 1.99
v 35 AR L 0.09 1.22 0.47 0.15 10.35 2.13
L6 94.48
£ RFIE 0.33
T 65.83 77.08 97.40 74.08 68.03 0.31 88.02 55.55 36.17
e 7.76 22.17 2479 26.02 3.37 0.92 6.38
Jo AR
i 6.08 2.60 0.15 29.64
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yr i BEe

ZA4-11~ AT 58 L6 o

2

B

IR SR L4 2oz bz oy
78
W54  Sturnidee ~ B Acridotheres cristatellus \Y
‘Rex A~ F Acridotheresjavanicus
T F Acridotherestristis
B &4  Alaudidae 2R Alauda gulgula
w5 F Laniidae k0% Laniuscrigatus \Y
% ©%  Laniusschach
H g4  Cuculidae %78 Centropus bengalensis
¥ k4 Dicruridae ~ %k Dicrurus macrocercus
+ %§8# Recurvirogridae F R Recurvirostra avosetta
% HEg Himantopus himantopus
& &L Apodidae | & 3 Apus nipalensis
sk BF Cidicolidae ¥ 5 &% Cidicolajuncidis
A SpA8H  Priniaflaviventris
#EARH  Priniainornata
#3f  Ralidae R A Fulica atra
v A% Amaurornis phoenicurus
=% k¥ Gallinula chloropus
¥ i=4 4 Edrildidee M2 Lonchura punctulata
Frdf  Passeridae Ji & Passer montanus
RUgF  Anatidee | % AF Cygnus columbianus
| okvE Anas crecca
v fgvg Anas querquedula
X kvg Anas acuta
7 58 Anas penelope
wevg Anas clypeata
% EF 8 Anas platyrhynchos
8 Aythya fuligula
| OF Threskiornithidae % 2 ¥ B, Threskiornisaethiopica
25 #¥ Platalea minor \Y
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FERZ 6 HY SR 2 LA
# 4-11~ % -
P i I =
]
Fe L Phas anidae SR A Phasianus col chicus \Y
# Hf  Glareolidee & 1 Glareola maldivarum \%
JEA Accipitridae 2y Elanus caeruleus \%
g8  Columbidae iz g Streptopelia tranquebarica
RSEm+g  Streptopelia chinensis
®EA  Alcedinidae ®E Alcedo atthis
B Corvidae e Pica pica
FA Hirundinidae 7 Cecropis driolata
R Hirundo tahitica
T Hirundo rustica
ReE Riparia paludicola
gt Zogteropidae o Zosterops japonicus
L Pycnonotidae v Ef 3% Pycnonotus sinensis
g8 4 Motacillidae v %448 Motacilla alba
+ 4948 Motacilla flava
e Laridae v 22 &% Chlidoniasleucopterus
2 g #%  Chlidoniashybrida
24 #%  Sernacagia
i Scol opacidae ‘| 3§ Tringa dagnatilis
#* & 38 Tringa totanus
7 38 Tringa nebularia
299 7%38  Calidrisruficallis
+ &3 Heteroscelus brevipes
2 *%38 Calidrisalpina
538 Actitis hypoleucos
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e R BREHG
# 4-11~ % -
Pt P e e =
]

g4 Ardeidae | Egretta gar zetta

I Egretta intermedia

| Ardea alba

8- Nycti corax nycticorax

R | Ixobrychus cinnamomeus

w1 ¥ Ixobrychus sinensis

w5 H Bubulcusibis

/- Ardea cinerea
A Charadriidae | %57  Charadriusdubius

4 B g Pluvialis squatarola

K > &5 H Charadriusalexandrinus

& g Pluvialis fulva
A Podicipedidae ‘| K Tachybaptus ruficollis
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