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F— I AEERIE

Eﬁ} 1 2 3 4 5 6 7 8 9. 10 11 12| &5t
KRB 17 17.5} 20.31 23.8| 26.7] 2.7 28.2| 279} 27.5| 25.1| 21.9 18.6
RERE 18.3] 30.1| 42.8] 67.4| 183.9( 387.9| 387.6| 407.2] 160.4f 3| 18.2| 15.1] 1750.9
ﬁﬁﬂﬁﬁﬂ;’ 1.008| 1.70%f 2.40% 3.80%| 10.50%| 22.20% 22 10% 23.30F 5.20%F 1.80% 1.00%| 0.90%
7ZE5n 119.8] 114.7] 1485 168| 183.1 160.3] 173.3] 158.1f 148.6} 142.7| 118.6] 109.8| 1832.1

F] R ITRER

- " n SS | COD | BOD (HUKE| S& | 7 (K| b

mg/l { wg/l | mg/t | mg/l | mg/] | mg/] | mg/l | mg/l

1 |RAE (BEEAUR) | 44.00] 157.000 30.02] 5.46] 3.27] 0.830 0.23379.00

2 |BRE (BREBRIE) | 35.00 56.000 6.40] 4.200 2.01] «.03] 0.37] 202.00

3 RRE () 56.00f 72.000 2.80| 4.25| 3.420 0.27] .0.02] 85.00

4 |hEE (2Bh) 123.00 98.00f 4.80] 3.30| 2.80] 0.19] 0.05]122.00

5 WM (4) 33.000 30.000 4.50] 3.560 2.71] 0.19] 0.05| 122.00

6 |FieHYH (AR) 27.00 98.000 1.70| 3.36f 2.52{ 0.17] 0.06| 121.00

7T (@rEits 14.00] 52.000 3.50| 2.69] 2.331 0.13] 0.04] 102.00

8 |E&rndtat 65.000 68.00] 2.60] 2.47] 2.211 0.21] 0.03] 105.00

F L KERHTRER

Zn | Pb | Cu | Cd

= # o ppb | ppb | ppb | ppb Eﬁ lfb mmgi?]

1 [RRE (BEAR) | 11.12] 20.69] 6.80| 0.37 1.50| nd*} 0.25

2 |RAEE (BERR) 9.19; 84.65] 5.90| 0.59| 0.60] nd{ 0.14

3 |REE (W) 9.44| 12,96 6.18] 0.39] 1.10| nd{ 0.47

4 |REE (IF5H) 25.29] 18.22| 7.35] 0.48] 0.70| nd| 0.94

5 BmRsdH (41) 7.58| 11.68] 5.03] 0.39] 1.00| nd{ 0.17

6 TP ELH () 7.67} 26.67] 4.18] 0.3 0.80] nd! 0.19

7 @R 3.67| 15.59] 3.44/ 0.47] 0.90 nd] 0.22

8 |&srandts 8.94] 24.26{ 8.98] 0.34| o0.90f =nd| 0.50

Rk nazefEiiR Al (Z9EE ¢ SRR 3ppb)

T Y T A TR L L
TR T R T e
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FR= . HERSTRER
N P K Zn Pb Cu Cd
w3 . B CEC Jﬁ?ﬁ % ppm ppm ppm pp ppm ppo
1 |eam (sEsiR) | 2.24 0.80] 0.10] 4.03]323.000 46.20] 11.43| 6.03f 0.20
2 |BRE (B%MAE) | 1.95 0.52] 0.05] 5.97|327.00( 39.70] 8.73] 4.83 0.82
3 WREE () 2.46) 0.49] ©0.04] 3.26]176.00| 41.80 9.08{ 4.30 0.83
4 KEE (1PBE) 2.48) 0.63] 0.03] 3.64|319.00] 43.00| 12.40| 5.78] 0.78
5 [ (41) 0.9/ 0.23] 0.02| 3.26|147.00( 54.40| 37.38] 10.08] 1.09
6 |ErEdil () 1.22] 0.51] 0.05] 6.36] 255.00] 41.10] 9.65| 3.68] 0.70
7 |[Esagibs 9.12] 0.72| 0.08] 2.09{212.00| 39.20! 10.70] 6.88] 0.65
8 |esegoits 1.67 0.27{ 0.03] 2.87|303.00] 36.50| 8.38] 3.33] 0.38
2= 1 LEEROWREER ()
L4 K R | R | A
| o B [2.0- [10- Jo.5-  [0.25- [o.1- [ 0.05- i
1.0 0.5]0.25 | 0.1 | 0.05 | 0.002 |<0.002| g/ml
1 |saE (sesfren) | 0.00| 0.06 0.8 44.32] 14.73] 34.13] 5.91] 2.65
2 |mam (mgmeim) | 0.01) 0.03] 0.16] 13.40( 27.09] 54.99 4.32] 2.63
3 |kEE () 0.00] 0.1} 1.83] 36.80| 8.26| 48.49] 4.51 2.61
4 |hEE (SE) 0.000 o0.00 o0.17] 16.67] 15.93 61.27] 5.96] 2.58
5 ISHSHWH (4) 0.000 o©0.01] =2.86 s83.42] 3.770 0.56] 3.38] 2.85
6 [EFEWI (7) 0.00] o©0.15] 8.75| 76.85] 2.42] 8.61] 3.22] 2.63
7 |Esnsing 1 o000 o0.01f o.07] 3.84] 8.75] 76.67] 10.66] 2.58
8 |e~uandts: 0.00f 0.02] 5.87 6556 3.89] 23.06 1.50 2.58

_15_




#09 - EXROSKSIER

2]

il

=1
=
]

31
15

- 16

26
31
13

-16_

o

S RN ERIE AT 7o o R R R S Y L S



-c-EREESH , 25.00%

00
180 / g
160 } e L~ { 20.00%
- 140 | J
120 f 1 15004 FE
g 100 | ' iy
R
:z / 1 10.60%%
4o f / ‘\\ 5.00%
0 D__,,_o——"’o',/u \h"“--n ‘ -
0 ' — - - : — c.00%
0 2 4 6 8 10 12
Az
B— « B - AREHEE
g —e—kM
— (3731)
140 | -
—C—k Py
120} (3/31)
R 100 t
Sﬁ ac /\:
% s
45
20 F
0 ]
2:00 4:48 9:36 14:24 19:12
(5]
E= - kBB RIS BEE(3/31)
160
140
—-~ 120 F
% 100 f
~ 80 t -
% G0 ¢
40 r
20
0 1 1 L
¢:00 4:48 ©:36 14:24 19:12
R
=« KEBBRERFEHDWHEAB{EE(4/1)
_17-
TIIRRIIN L L vt R T R P NN o T o T LT o T S Bt i e




ABE Y B

—

1

M

KEE :

S 2

Y

B Kk 30
RS

T X & @8R
15 8 &

g 7k i
RERM
N

REH:

S
HAR

W B R
B 4
ki
A=
HEFRRA
EHig

HERB

5
FREUH
b

S EE
o] % %
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B 0 B

bk — : @B OTHR Y Bk

g A4

Sillago sihama

Gerres filamentosus

Gerres abbreviatus
Glossogobius giuris brunneus
Liza melinopterus

Nematolosa nasus

Scatophagus argus

Caranx sesfasciatus

B %

Tilapia spp.

Glossogobius giuris brunneus
Liza melinopterus

Nematolesa nasus

Chanos chanos

Platycephalus indicus

Penasns monodon

Palaemonus Exopalaemon orienpis

Scylla serrata

B &%

Liza melinopterus
Nematolosa nasus
Ambasis urotoenia

Tetraodon hispidus
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I PLEN Y Hakk

B & ® #& % # = %
’]&HE ALREE B B Srncus murinus
R H H #® B Bandicota indica
B K Rattus norvegicus
BBk

HEE PR HEDHE RER
e £ N g5 8K f#
B#EE Lepidoptera

FHERl Pieridae 1 5

EAERl Ntmphalidae 3 9

ANIKEER} Ltcaenidae 1 3 1 3

ARl Ptralididae 1 4 4 5
#5485 H Odonata

Rl Aeshnidae 1 3 1 2

iEER Libellulidae 3 10 2 5 2 2
W#¥HE Diptera

4 16 4 15 4 - 10

B E Hymenoptera
HER/gR Chalcididae 1 1 I 1 3

MRl Ichneumonidae 1 1 1
SR} Scoliidae 1 1 1 1
tHEER] Vespidae 1 1
Pl Formicide 4 18 4 20
[[AEH - Homoptera
|Z&F! Delphacidae 2 2 2 2
e EH Hemiptera
' =<7 3! Pentatomidae 1 1 1 1
¥Rl Coreidae 1
BB Ltgaeidae 1
E¥E Orthoptera
BEEE  Acridodea 3 4 3 3
#@H Coleoptera : _
& & FF Scarabaeidae 1 5
478Fl Carabidae 1 1




BRI A%

BERE
% B % e % 2 %
Bl E i s Bl N Podiceps ruficollis-
RS 4= KER Egretta alba
=61 Egretta garzetta
R [xobrtchus cinnamomeus
- $iA=] 1 I Falce tinnunculus
RS P KL 5 A £ Gallinuls chloropus
HA] {REt HARSW Charadrius alexandrinus
LR Pluvialis dominica
KR Pluvialis squatarola
Y b §- ] Calidris alpina Dunli
b Calidris ruficollis
Hi® Gallinage gallinago
ABE Numenius arquata
BB Tringa hypoleucos
FER Tringa nebularia
hNEREB Tringa guttifer
3 AS R PREETIRS Streptopelia chinensis
 IN;=] Streptopelia tranquebarica
3E | EE- > AR Apus affinis
RS BERF NEH Alavda guignla
#=HF KAk Hirundo rustica
b=oF Hirundo tahitica
=3 Riparia paludicola
- BE HE S Pycnonotus sinensis
xKE ERER Cisticola juncidis
KEER Prinia flaviventris
BIHEBR Prinia subflava
BEd ATER Anthus novaeseelandiae
HEF RFEE% Lanius schach
NEH oG Acricotheres cristatellus
Xa#H MR Lonchura punctulata
% Passer montanus

TR T TR



RRA&

HKER
% £l th % = =
B RE AER Egretta alba
=} Egretta garzetta
TR Egretta intermedia
ERB EmER Platalea miner
=BIAE] met HAERNEMR Charadrius alexandrinus
MR Pluvialis dominica
BT TR Pluvialis squatarola
< HEE Calidris alpina Dunli
K& Numenius arquata
HER Tringa brevipes
[ 1) Tringa hypoleucos
HES Tringa nebunlaria
E& ERE Larus crassirostris
HOoERS Larus saundersT
AERER Larus schistisagus
BEAKRE Sterna caspia
mrE  EEH 35§19 Streptopelia chinensis
#KI¥H Y > 2R # Hirunde rustica
PEFE Hirundo tahitica
¥ Riparia paludicola
BE HEAS Pycnonotus sinensis
KE IR UE 88 R Prinia flaviventris
HWEHER Prinia subflava
% EEES Lanius schach
AG: % J\NE Acridotheres cristatellus
XEH = Passer montanus

..21_



FRadM
s ® % @ . " 2 %

Bz 8 = ya=h Egretta alba
hER Egretta garzetta
o R Egretta intermidia
B AE] w_E HERSMW Charadrius alexandrinus
SR Pluvialis dominica
RN Plrvialis squatarola
e -1 Calidris alpina Dunli
2 Tringa brieipes
B Tringa hypeleucos
BEREB Tringa nebularia
HHZH # A Hirundo tahitica
¥ 3 HEH & Pycnonotus sinensis
ER e Passer montanus
..22_




(P

(A

(A

(A

(A

(A

(A

(A

bk — : @SGRDEY Ak
.5) Equisetaceae ABEl
Equisetum ramosissimum Desf.
.19) Lauraceae ¥ #
Cassytha filiformis L.
27} Caesalpinaceae #EARF!
Caecalpinia bonduc (L.) Roxb.
.28) Mimosaceae ZEER}
Lencaena glauca (L.) Benth
Mimosa pudica L.
.29) Papilionaceae $EEIEE}
Alysicarpus vaginalis (L.) DC.
Clitoria mariana L.
Canavalia lineata (Thunb) DC.
Cassia occidentalis L.
Crotalaria pallida Ait.
~Galactia tenuiflora (Koein ex Willd) Wight&Arn
Indigofera spicata Forsk
Macroptilium lathyreides (L.} Rrb.
..Pongamia pinnata Pierre
‘Rhynchosia minima (L.) DC.
:.Sesbania roxburghii Merr.
- Tephrosia candida (Roxb.) DC.
Yigna marina (Burm) Merr.
.67) Casvarinaceae AKEHF
Casuarina equisetifolia L.
.70) Moraceae ZE]
Broussonetia papyrifera (L.) L"Herit ex Vent
Humulus scandens (Lour.) Merr. -
.107) Passifloraceae PHEIR]
Passiflora foetida L.var. hispida (DC.) Killip.
Passiflora suberosa L.
.113) Cactaceae filA%FE}
Hylocerens undatus Britt.&Rose.
Opuntia dillenii (Ker.) Haw.
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(A.116) Tiliaceae HHEEF}

Triunfetta bartramia L. Fiiy i)
(A.120) Malvaceae #ZEF}
Abutilon indicum indicum REBT
Hibiscus mutabilis L. ARFEHR
Hibicscus tiliaceus L. il
Hibicscus rosa-sinensis L. K
Malvastrum coromandeliaum Garcke e
Sida acuta Burm M EEETRETE
Sida cordifolia L. EEESTRFTE
Sida rhombifolia L. ERBTRIE
Urena lobata Linn. Srimfe
(A.133) Euphorbiaceae kﬁﬁs}
Breynia accrescens Hayata ZINELEFER
Euphorbia atoto Forst.f. BRER
* Euphorbia makinoi Hayata INBERRR
Euphorbia vachellii Hook.& Arn. AR
Euphorbia heterophylla L. B
Euphorbia hirta L. MIBE
Macaranga tanarius Muell.-Arg. Hil 43
Mallotus japonicus (Thunb.)Muell.-Arg. 5
Phyllanthus urinaria L. ETE
Ricinus commumis L. EM
Synostemon bacciforme (L.) Webster BETE
Securinega virosa (Roxb.) Pax & Hoffnm. L]
(A.159) Clusiaceae HEPGHE}
Calophyllun inophyllum L. WE
(A.162) Myrtaceae P& ME} '
¥elaleuca leucadendra Linn - ) BT+ &
_ Psidium guajava L. FOE
(A.163a) Lythraceae FRAH
- Cuphea cartagensis (Jacgq.) Machrids TIEuE e
(A.'16'5) Combreraceae fEEFF -
‘Lamnitzera racemosa Willd . R
Terminalia catappa L. B’i—H
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(A.

(A.

(A.

(A.

(A.

(A.

o

(A.

(A.

(A

202) Vitaceae #W&H

Anpelospis brivipedunculata (Maxim.) Trautr. var.

hancei (Planch.) Rehder.

Cayrata japonica (thunb.) Gagnep.
215) Sapindaceae fEETFl
Cardeospermum halicacabum L.

233) Apocynaceae FEFTHEF}

Cerbera manghas L.

.237) Rubiaceae PHELF}

Hedyoits diffusa Willd.
Paederia scandens (Lour.) Merr.
Richardia scabra L.

242) Ehretiaceae BFvEHE

Cordia dichotoma Forst.f.

243) Verbenaceae EMEF
Avicennia marina (Forsk) Vierh
Clerodendrum inerme Gaertn.
Lantana camara var. aculeata Molednke
Phyla nediflora Greene
Stachytaupheta jamaicensis Vahl
Vitex negundo L.

269) Cruciferae T5F{E&}

Cardamine scutata THunb. var.

Capsella bursa-pastoris (L.)medic.
Rorippa indica (L.) Hiern

.273) Coryophylilaceae HYTHE}

Drymaria cordata subsp. diandra

274) Aizoaceae FHEHR|

Sesuvium portulacastrum L.

Tetragonia tetragonides (Pall.)
272) Portulacaceae B

Portulaca oleracea L.

.276) Polygonaceae #FH

Bumex joponicus Hontt.
Polygonum perfoliatum L.
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Polygonum chinenss L. KIRTHE
(A.283) Chenopodiaecae #HH

Atriplex nummularia Lindl. y=p.8i-t
Chinopodium virgatum Thunb. ' MAERE
Chenopodium album L. E
Chenopodium ambrosioides L. RA
Chenopodium sertinum L. NI
Suaeda nudiflora Moq. BE
(A.284) Amaranthaceae ®#}
Achyranthes aspera L.var. indica L. B ol =
Amaranthus spinosrs L. _ R T
Apmaranthus viridis L. TR
Celosia argentea L. | - #HiE
(A.287) Basellaceae ¥EEEF}
Basella alba L. WAL
(4.288) Onagraceae BTEASH] :
Ludwigia perennis L. IMMEKT &
(A.297) Plantaginaceae HIRTEF
Plantago asiatica L. HHE
(A.311) Unbelliferae #IEHR '
Centella asiatica Urban BN
(A.320) Compositae &}
Ageratum houstonianum Mill. EIEBREH
- Artemisia capillaris Thunb. B %
Bidens pilosa L.var. minor (Blume) Sherff ' R
Bidens bipinnata L. SR
Blumea balsamifera (L.) CD. var.
micorcephala Kiitamura _ pA LE-
Cichrocephala bicolor (Roth) Schlechtendal REEZS
Eclipta prostrata L. i)
Emilia sonchifelia DC. BHE
Erechtites valerianaefolia (¥olf) DC. ERIEL
Erigeron [inifolius Willd NN
Erigeron canadensis L. TR A
Erigeron bonariensis L. PR .
..26-



Gnapha!lium affine D.Don REE
Gnaphaliuw purpureun L. HEE
Ixeris chinensis (Thunb.) Nakai HER
Lactuca indica L. I E
Pluchea indica Less. § fa b
Soliva anthemifolia R.Br. BHE5
. Tridax procumbens L. =3 k]
Vernonia cinerea Less. —&RE
Yedelia biflora DC. L 2 ]
¥edelia chinensis Merr. L4 K
Xanthium strumarium var. japonica Hara EH
Youngia japonica (L.) DC. ' it - E)
(A.321) Solanaceae #HiF} '
Physalis angulata L. x=
Solanum cerasiforme Dum. P&
. Selanum nigrum L. HEsE
(A.322) Convolvulaceae BEFER}
Ipomoea acuminata Roem.& Schult. , BaEEL
[pomoea aquatica Forsk. 7 Y
[pomoea cairica Sweet mEXES
ipomoea obscura Ker-Gawl. : By
Ipomoea sinensis {Desr.) Choisy a4
Ipomoea pes-caprae subsp.brasiliensis Olstst. _ EMs
Operculina turpethum (L.)S.. Manso BEREL
(A.324) Scrophulariaceae L&
Lindernia procumbens (Krock.) Philcox BEY
Scoparia dulcis L. . SHE
(A.325) Acanthaceae BEKFE}
Thonbergia alata Boj. ex Sims BIBTE
(A.332) Oxalidaceae KEESELR}
~ Oxalis violacea L. (2. (3o XA
(A.342) Labiatae FEF
Hyptis rhomboides Mart . &Emdl. oy
(A.358) Commelinaceae YBEREIR}
Murdannia keisak (Hassk.) hand.-Mazz. | ANEE
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Muordannia simplex (Vahl) Brenan
(A.372) Liliaceae BE&H
Asparagus officinalis L. var. altilis L.
(A.376) Smilacaceae IHHP}
Smilax china L.
(A.384) Typhaceae FHH5H
' Typha angrstifolia L.
(A.385) Amaryllidaceae F\zER}
Crinum asiaticum L.

(A.392) Agavaceae BT MR

Agave americana
(A.394) Pandanaceae BPEHI
Pandanus codoratissimus L.F. var.
Sinensis (Warb.) Kanehira
(A.410) Cyperaceae BEH
Fimbristylis cymosa R. Brown
Pycrius polystachyos (Rotth.) P.
(A.411) Poaceae FKZAEH
Phramites cwmmunis (L.) Trin.
Brachiaria mutica (Farsk.) Stapf
Brachiaria subquadripara (Trin) Hitche
Cenchrus echinatus L.
Cynodon dactylon (L.) Pers.
Chleris formosana (Honda) Keng
Chloris barbata Sw.
Dactyloctenium aegyptium (L.) Beauv,
Digitaria radicosa (Presi) Mig. var. radicesa
Eleusine indica (L.) Gaertn.
Imperata cylindrica (L.) P. Beauv. var. major
(Nees) C. E. Hubb. ex Hubb.& VYaughan
Miscanthus floridulus (Labill.) Warb.
ex Schum. & Laut.
Panicum repens L.
Paspalum vaginatum Sw.
Paspalum conjugatum Berg.
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Pennisetum purpurivm schum. FEL

Rhynchelytrum repens (Willd.) K[EEL
Saccharum spontaneum L. g A
Setaria viridia (L.) Beauv. var.

pachystachys (Franch. & Sav.) makino 5 7] AR
Spinifex littoreus (Burm. f.) Merr. _ A
Sporobolus virginicus (L.) Eunth Bk R B
Zea mays L. : % E S
Zoysia tenuifolia Willd. ex Trin. ERx
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%= - §SCROEERT ek

DECAPODA fHIEE®IYIF

Reptantia MEEEEH

Brachyura MR
Ocypodidae Rafinesque ME}

Uca borealis Crane, 1815

Uca formosensis ,Rathbun, 1921

Uca arcuata (De Haan, 1835)

Uca triangular (A. Milne Edwards, 1873)
Uca lactea (De Haan, 1835)

Ocupode cordimana Latreillle, 1818 -
Ocupode stimpaoni Ortmann, 1897
Ocupode ceratophthalma (Paillas, 1772)
Macrophthalmus (Mareotis)

_ japonicus (De Haan, 1835)
Scopimera bitympna Shen, 1930
Scopimera longidactyla Shen, 1932
Scopimera globosa De Haan, 1835

Grapsidae AN

Parasesarma plicatum (Latreille, 1803)
Paraasesarma pictum (De Haan, 1835)
Perisesarma bidens (De Haan, 1835)
Helice latimera Parisi, 1918

Helice wuana Rathbun, 1931

Mictyridae FIAREEl

Mictyris brevidactylus

Portunidae 7N

Scylla serrata (Forskal, 1755)
Portunus pelagicus (Linnaeus)
Portunus sanguinolientus (Herbs)

Gecarcinidae 3MF

Cardisoma carnifex (Herbst,1974)
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Vertebrate PFHERYYITHF

Clupeidae &FF}
Herklotsichthys quadrimaculata
Nematalosa nasus
Elopidae ¥EHERE
Elops machnata
Mealopidae KHRHFHFL
Megalops cyprinoides
Albulidae JUEEEER
Albul vulpes
Chanidae HBAE

Chanos chanos
Poeciliidae PBEY4RRAT

Gambusia patuelis

Poecilia velifera

Syngnathidae E#E#
Microphis manadensis

Centropomidae Pl
Ambassia spp.

Teraponidae fE&EARF

Therapon jarbua
Sillaginidae &R
Sillago maculata

Carangidae £%
Caranx spp.

Lutjanidae H#AR
Lutjanus spp.

Gerreidae @WEAFL

Gerres spp.

Monodactylidae &iEEEEl
Monodactylus argenteus

Cichiidae @R}
Tilapia zillii

Mrgilidae §5&%
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Mugil cephaous
Liza carinata
Liza parva
Liza macrolepis
Liza formosae

Gobiidae ®ERFE
Scartelaos viridis
Periophthalmus cantonensis
Bopeophthalmus pectinirostris
Acentrogobius criniger
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Kollusca WxERBYYIFY
Bivalvia %y

Mytiliae REAF
Perma viridis
Ostreidae SLUKF}
Crassostrea gigas
Psamnobiidae S$8REH
Hiatla dibhos
Veneridae R85H}
Anomalocardia squamosa
Meretrix lusoria
Cyclina sinesis
Lternulidae MEWAH

Laternula (Exolaternula) limicola
Solenidae #ESH

Solen grandis
Gastropoda BHE#H

Potamididae W3Rt

Batillaria zonalis
Littorinidae EHREH

Litterina scabra
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BTEREZHESEM IS  BHARMEERATZERE - AZHA » #17
RAEZEY  GRAHTABREREANZFER2EEAARFACESR - £/
- EEmnAA (A+32) SRASH  EEERREZ2EERTHE °
EERWEREB EcHRAHR2HAMT—  SEERRNEEHRHR -
B AR B EE M 2 4 AT R R W R B BRI R » 1L
RHBARETERZERTYE - OENPREERTRZTTEREARENE -

-36- -



A~ REERXTEAEN T RS

PERBBFERET
PREEEE - °RE - T
Ci A

J.Jonker
E.P.R.Poorter




INTERIM REPORT ON BLACK-FACED SPOONBILLS
JANUARY - FEBRUARY 1994

by J.Jonker (Foundation for Spoonbill Research Netherlands)

and E.P.R.Poorter (Dutch Ministry of Transport,
Public Works and Water Management
Directorate Flevoland)

_38_




Preface

_ : The Black-faced Spoonbill Platalea minor,(Tenminck and Schiegel,1849)
is one of the six living species of Spoonbills in the world. Based on Peter
KEennerley’s recent review of the status of the species, the size of the pop-
ulation can be assessed at about 300 to 350 birds in the winter period. Con-
sidering the small population, the Black-faced Spoonbill must be regarded as
one- of the more seriously endangered bird species in the world (Hancock et a
1.,1993). It breeds in ¥. North Korea and perhaps in N.E. China, and spinds

the winter in S.E. China,N.E. Vietanm and in Taiwan.

The largest winterflock of platalea minor is that of about 150-200 birds on
the;eStuary of the Tsen-Wen River in S.¥. Taiwan. There are plans to conQert
the last remaining wetlands here into industrial parks, harbours, high roads
and resident areas. It is this area with Black-faced Spoonbills and related

" land-use problems which is the subject of the study in this report.

Taipei, 14th February 1994
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ITINERARY AND ACTIVITIES
Janvary 1994

-3rd Departure from the Netherlands 19.30h, KL 878

-{th Flightstop at Bangkok; arrival at Taipei Airport at 17.45h We were welcom-
ed by Mr. Roger C.J.Wang and Mr.Wen-Horn Lin of the Wild Bird Society of R.0.C.(
Taiwan) '

-5th  Afternoon meeting with Mrs. Lucia Liu Severinghaus, Institute of Zoology,
Academia Sinica; Video presentation of Black-faced Spoonbills by Mr. Jung-Feng C
-hung.

Dinner with Mrs. Ching-Hsia Chen, president, Mis Shuang Feng, secreta-ry-general
, and other staff members of the Wild Bird Society of R.0.C.

-6th Meeting at the office of the Council of Agriculture (C.0.A.) with Mr. San-
¥ei Lee, Mr. Tsung-Nan We and Mr. Chau-Jen Chen (C.0.A.) Mrs Lucia Liu Severing-
haus, ¥r. Ing ¥ang (Tainan Normal University); Mr. Philip T.H. Kuo (Tainan ¥ild

Bird Society); representatives of the Taiwan Endemic Species Research Institute

(T.E.S.R.1.) and other sympathizers.

During the morning session Mr. Poorter gave an introductory speech, illustrated

with dia-positives. Mr. Ing ¥Wang took charge of the translations during the spe-
ech and during the discussions. : '

During the afternoon session Mrs. Jung~Yu Lion (T.E.S.T.I.) presented the resu-
Its of the research done on Fiddler Crabs in the frame work of the Environmental
Impact Assessment Study Chiku Industrial Park, and Mr. Philip Kuo presented the

results of the research on Black-faced Spoonbills carried out by the Tainan W.B.
S.

The general discussion following, relating Spoonbill habitas and habits and iss-
ues concerning future research on the Spoonbills as well as well as the land-use
problems were of interest to all parties. Mrs. Severinghaus took charge of the t
-ranslations.

-Tth Study on files dealing with the Black-faced Spoonbiils in the office of t-
he ¥.B.S. of R.0.C.

Arrangement of flights to Hong Kong and back to Amsterdam. Shopping for equipme-
nt to be used during the fieldstudy.

-8th Visit to Nanliao at the mouth of Touchien River, geided by Mr. Chen-Yue K-
uo, president of the Wild Bird Society of Taipei.

Yisit to Taichung for a meeting with Mr. Chung-Wei Yen of the National Museum of
Naturel Science.

Arrival at Tainan.

-9th Afternoon meeting in the office of the Tainan ¥Wild Bird Society with Mr. p
-hilip Kuo, Mr. Ing Wang, Mr. Pei (Pingtung Agricultural Institute) and Mr. Yih-
Tsong Ueng (Kung Shan Institrte of Technology) about the research to be done on

the land-use problem of Chiku Industrial Park.

First meeting with Platalea minor in the Lagoon of Chiku.

-10th  Our first early morning session (EMS) with the Spoonbills was broken up

by fog, rapidly coming from the sea. Therefore we went up to the north to explo-
re and saltpan areas up to Kunpa.
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-11th and 12th EMS and late afternoon sessions (LAS) at the Lagoon of Chiku.

-13th Mr. Yih-Tsong Ueng guided us to explore the coastal area between Tainan a
-nd the mouth of the Pachuan River.

14th EMS at the Lagoon of Chiku.

15th-16th Working out field notes, weekend birdtrips at and around a well-known"
Spoonbil! Fish Pond”, north of Tainan City.

17th-20th EMS and LAS at the Lagoon of Chiku

-19th Nightmeeting at Tainan with Mr. Philip Kuo, Mr. Jung-Feng Chung and othe-
rs about the research to be organized by the Tainan W.B.S. during the full-moon
phase around January 25th.

-21th FMS and LAS at the Lagoon of Chiku.

Nightmeeting at Tainan with Mr. Guang Jeng-liaw, Mr. Chen Li-jen and three assi-
stants of the T.E.S.R.I. about research to be done on the prey-items of the Bla-
ck-faced Spoonbills and the ecology of these aquatic organisms.

-22th - 23rd Yorking out field notes,weekend bird trips in the area between Tai-
nan-city and Chiku

-23rd-24th From 22.30h till 9.00h"moenlight session" at the Lagoon of Chiku.

-25th “Around noon" observations at the Lagoon of Chiku. Some catches of fish w-
ith fisherman,

-26th EMS and "around noon" observations at the Lagoon of Chiku.

Mr. Chen Li-jen (T.E.S.R.I.) placed an order for a seine fishingnet at a fishing
gear workshop at Chiku. Mr. Poorter designed this net.

Moon]ight-session at and around the Lagoon of Chiku.

-27th EMS and around noon observations at the Chiku Lagoon.

-28th EMS at the Lagoon of Chiku; placing tide-gauges at sluice 1 of the Lagoon
of Chiiku; picking up the fishing net from the workshop at Chiku.

LAS at the Chiku Lagoon.

Visit with Mr. Harry Lee to photograpger Mr. Chen Chia-sheng.

-29th-30th Eighteen hours of tide-gauche readings and spoonﬁill-observatiuns.-
-31th "Around noen" observations at the Lageon of Chiku.
Night meeting at the office of the Tinan WBS with Mr.Philip Kuo,Tseng Lung Yang,

Yih-Tsong Ueng and Chung-Cheng Kuo to descuss the resuits of the moonlight sess-
ion of January 26th,
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February 1994

-1st Visit to the Institrte of Fishpond Chiku, Mr. Din determined some species
of fish which"we had caught of January 25th.
"Around noon" observations at the Lagoon of Chiku.

-2nd We fished at the SE-ponds in the Chikn Lagoon with Mrs. Jung-Yu Liou, Mrs.

An-Jing Ho, Mrs. Tsung-Ling Hwrang, Mr. Shi-Tsang Chang and Mr. Che-HRung Lin of _

the T.E.S.R.I.
Around noon observations at the Lagoon of Chiku.

-3rd EMS and some afternoon observations at the Lagoon of Chiku.
Night meeting with Mr. King-Fu Lin, a fisherman living already many years near C
~hiku.

--4th LAS at the Lagoon of Chiku.
Meeting with Mr. Tang-Shan Chen, Chief of Tainan County.

-5th Exploration of the remaining small wetland- SItes on the coast south of Tai-
nan-city with Mr. Yih-Tsong. Ueng.

Last short visit to the Chiku Lagoon.

-6th Bird trip to the mountains SE of Tainan.

-7th Air-flight to Taipei
Dinner with Mrs. Ching-Hsia Chen, president of the ¥.B.S. of R.0.C.

-8th-14th Working on the repert and typewriting the interim report.
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Introduction

The shallow seas and tidal marshlands of W.Taiwan once gave .been of large exten-
sions, like those of the VWaddensea in the Netherlands, Germany or Denmark.
River deposits from the central mountain range, sorted out by the tidal currents
of the sea into different kinds of sediments,created the Taiwanese shallows and
wetlands duting many thousands of years.
Like everywhere in the world man did, the Taiwanese people converted the fertlle
higher parts of the river deposits of their country into farmland.
In addition to the crops from these reclaimed lands, the estuaries, lagoons and
tidal pools easily supplied the Taiwanese people with an abundaned of animal pr-
-otein, consisting of fish of many kind, prawns and shrimps, oysters and clams.
Recently however, from some fifty years ago, the rapidly increasing population a
-nd the desire for enlarging the standard of life,have changed the conditions of
the Taiwanese lowlands and wetlands dramatically. What had been created dering m
-any thousands of years-many thousands of hectares of fertile tidal marshland a-
nd shallow sandy lagoons and beaches, the spawning and nursery grounds of edible
seafish and shelifish-has been converted into ponds for aquaculture and into sa-
ltpans, within only a few decades, There is much improper in this way of land-u-
SE.
Tilapia fish species,imported from Africa, cultivated in ponds of saltish soils,
have to be supplied with fresh water, of precsh water, of precious quality, pum-
ped up from the enderlying aquafers. Milk-fishes, vulnerable to cold weather-th-
erefore refuging naturally to deeper parts of the sea in winter-have to be prot-
ected in fishponds from the chiliing of the winds by enormous screens of plastic
sheet and from fish predatory birds by bird-nets.
This improperly way of land-use is underlined by people’s careless behaviour wi-
th respect to the country side and the remaining fragmints of nature.
Rubbish is thrown everywhere. Nylon fishing nets washed away can be found at ev-
ery 100 meters of shore line, being deadly traps for birds and fishes for long t
-imes ahead. Embankments of aquaculture! ponds are even constructed of industre-
al waste products.
Adjacent to this desolate scenery of ravaged wetlands, near the rxvermouth of t-
he Tsen Wen Hsi, the last stronghold of the Black-faced Spoonbills, the Governm-
ent of the County of Tainan planned to develop an industrial park.
International protests followed!

The Council of Agriculture replied to the petitioners that the importance of the
wetlands in the Tsen-Wen estuary to the Black-faced Speonbill was fully acknowl-
edged by the Council an that it had taken the following measures for protecting
the habitat of the birds:
1. The Black-faced Spoonbill was listed as an endangered species on July 1,1992,
according to the Wildlife Conservation Law. .
2. A public awareness program will soon be launched to stress the importance of
protecting such species as the Black-faced Spoonbill.
3. Cooperating with Environmental Protection Administration to do a carefully r-
eview on Environmental Impact Assessmint of a developing program in the area ad-
Jacent to the habitats of the Black-faced Spoonbill, and emphasize to protect t-
he habitat of the spoonbill. # '

2
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4. Dr.In Wang has been invited to inrestigate the the wintering needs of the Bl-
ack-faced Spoonbill in the Tsen-Wen estuvary.

Problematic

In this part of the report we will [ist the questions that have been adressed to
us and the points that have been brought to our attention,

Preceding to our visit to Taiwan we were informed that the following questions ¢

-ould be adressed to us:

. ¥hat are the ecological requirements of the Black-faced Spoenbill ?

. Does it exhibit site tenacity ?

Fhat are the limiting critical factors for a suitable env1ronment ? .

¥hat is its minimum, habitat area ?

If the local government in Taipan goes ahead with its 1ndustr1al development
plan, is it possible for ‘the birds to move to another site?
If so, what steps are necessary for such a move?

( letter from the Institute of Zoology, Acadenia Sinica,d,d 05.10.93 )

N R GO NI

In the letter of invitation of the Council of Agriculture,d.d 06.12.93 we were r
-equested .

6. to assist in ecolog1cal field work on the Black-faced Spoonbill, and
7. to give expertise in the matter .of the |and-use problems.

At the meeting of 06.01.94 at Taipei Mr. Chan-Jen Chen of the Council of Agricu-
lture, put forward the follow1ng questions relatlng to the well-being of the Sp-
sonbills:

8. What will happen if the land use of the recently endiked area and surroundln-
gs will not be changed ? May there any detrimental effects be ekpected
in the future?

9. If the exploitation of the fishponds in the recently endlked area will be in-

‘ tensxfled w1ll thls result in-a loss of - 1nd15pensahle acreage?

Durlng the workshop of 09 01. 94 at Talnan city with Hr Ing ¥ang (Ta1wan Normal
University), Mr. Pei’ (Pingtun:Agricultural Institute ) and Mr. Yih-Tsong Ueng ¢
Kung-Shan™ I'nstitute- of ‘Technology)- it -was' formulated that in order to contribute
in solving the land-use problem of Spoonbills versus -industrial development the
alms of our study should 1nclude the follow1ng 1ssues

10 to Identlfy 51m11ar (su:table) roostlng areas’ already existing in the SUTTO~
undings -of up to 25 kn from the current roosting area by means of aerial Surveys
, topegraphical maps and field vistits;

11. to identify possible sites of creating new suitable roosting areas by these
means;

12. to compare the characteristics of the current roosting area with regard to 1
-ts topographical, physical and ecological”characteristics with well known SIMI‘
lar roosting sites of the White Spoonbill (Platalea leucoredia) '

13. to identify natural feedlng habitats of the Black faced Spoenblll in S W Ta-_
iwan! =
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14. Do the Spoonbills of the roosting site at the Chiku Lagoon fly to other pla-
ces in the late afternoon, and where do they go to feed at night? (to be invest-
igated in the week around the full moon phase of 26th January in cooperation wi-
th the Spoonbill Working Group of Tainan)

At the meeting of 21.01.94 with Mr. Guang Jeng-liaw and his colleagues of the T-
aiwan Endemic Species Research Institute we were requested

15. to suggest fieldwork to be done on the food ecology of the Black-faced Spoo-
nbills. )

As a representative of the Spoonbill Committee, Mrs. Ching-Hsia Cheng asked us o
-n 07.02.94 to pay.attention in our report to the following issues:

16. to study the land-use type of the habitats of the Black-faced Spoonbill,

17. to make the suggestion of the minimum area of the habitat,

18. to study the possibility of changing the site of habitat,

19. to suggest the detail items of the study of the Black-faced Spoonbill,

20. to be the consultants of the study.

Preliminary statements

¥hen we deal with questions or issues listed in the foregoing pages, the reader
has to take into consideration that we had no idea of the problematics relating
to the ecology of the Spoonbills and the land-use preoblems before we arrived in
Taiwan.

-A. The experience we have taken with us with regard te Spoonbills are:

-one of long duration of ecological and behavioura! studies on Platalea leuc. |-
eucorodia, mainly of the migratory populations of W. Europe, in the breeding ar-
eas as well along the migratory flyways

-our experience with Platalea alba and Platalea lemc. balsaci in W. Africa

-our knowledge from literature of the behaviour and ecology of the subfamily PI-
ataleinae which has led us to the conclusion that mest species of Spoanbills are
rery alike, Platibis flavipes and Platalea leuc. archeri being the main excepti-
ons.

-our study from literature of the international migration pattern of Platalea m-
inor and our recent study in Paris of museum specimen in the collection of the M
-useun of National History in Paris.

B. With respect to land-use problems we have an experience of long duration from
-onr work in the rural areas of onr own country, from

-our work in new land developmint and wetland management in the Netherlands and
from

-related problems in wetland areas in Spain and W. Africa.

C. We adhere to the principles of

-international responsibility for the safegunarding of the*natural world of our ¢
-ommon planet, the

-wise use of wetlands, and of

-sustainable development, principles which are increasingdy accepted, acknowied-
ged and endorsed by politicians and leaders all over the world.
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D. ¥With regard to our visit to Taiwan , we have stated before that

-our mission should be regarded as one of orientation, because we believe that t
-he physical conditions and the needs of the birds, as well as the ecological c-
onditions in their habitats in Taiwan may vary significantly between mid-october
(when the birds arrive) and april then they leave, and

-that the land-use problems should be regarded cautiously in this respect.

E. Upon our arrival in Taiwan we have been briefly informed on the land-use pro-
blems and the Spoonbills by several people, including the County Chief of Tainan
County, Dr. Tang-Shan Chen.

F. ¥e were also briefly informed on some stundies on the Black-faced Spoonbills,
and some studies relating to land-use and Environment Impact Assessment.

¥e sincerely hope that our work may contribute to these studies.

Therefore we gratefully accept the Spoonbill CommItee s request to be consultan-
ts of these studies.

G. This report is only an interim report to C.0.A.
Any comments should be mailed before lst March 1994 to the following adress:
Drs. E.P.R.Poorter
R.¥.S.-Directorate Flevoland
P.0.Box 600
8200 Ap Lelystad
The Netherlands

FAX 3200.34300

e i L A R P e i b R bt~ B e bt L A S L S R T




- RESPONSE

¥e now arrive at our first response to the questions put forward and the issues
that have been raised from the land-use problems.

1. Ecological reguirementé of the Biack-faced Spoonbills

All species of Spoonbills need shallow water to feed, occuring in tidal s-
hal low seas, estuvaries, tidal marshland, temporary or seasonal folldings, shall-
ow shores. of lakes, etc.

Because they are depending on touch to find their food, which mainly consists of
a variety of mobile prey-organisms, they need high densities of prey-items, like
schools of fish, congregations of prawns, shrimps or assemblies of different ki-

nds of prey-organisms. They need trouble water or dark hours to catch their prey

As far as known from [iterature Black-faced Spoonbills prefer estuarine habitats
, in their breeding area as well in their winterquarters,It is not known whether
they need fresh water to drink, as in the White Spoonbills that feed in marine e
-nvironments, It might be that they are adapted to live in marine environments b
-y having sufficient capacity of excreting excess of salt from salt glands.

Like other species of Spoonbills the Black-faced Spoonbill behaves socially in e
-xploring and exploiting its food resources, The possibility of living together
is esséntial for their survival and condition, i.e. for less experienced youngs-
ters, A suitable roosting area in close connection with their feeding grounds is
an essentidl component 'of this ceological requircment.

2. Does the Black-faced Spoonbil! exhibit site temacity ?

The answer is yes !
¥e know from our ring studies on the White Spoonbill that they exhibit site ten-
acity throughout the years to their feeding areas, in the breeding area as well
along the whole migratory flyway,

3. What are the limiting critical factors for a suitable environment of Black-f-
aced Spoonbills in _their winterquarters ?

Since the Black-faced Spoonbill is a predator and on top of the feod pyramid, i-
‘ts feeding areas must be free of high levels of contaminants which affect survi-
val or reproduction.

As Spoonbills need to rest for long times they need quief areas and safety from
predators on their roosting site.

4. ¥hat is the minimum habitat area ?

The minimum habitat area depends on the ecological system of the wintering site.
The migration and wintering sites of the Black-faced Spoonbills seem all to be e
_~stuarine ( Mai Po and the inner Deep Bay marshes near Hong Kong; Shanghai-Yang-
tze estuary; Tsen-Wen River estuary; Red estuary ).

The physical component of the ecosystem of an estuary is one of a comples of the
sea ecosystem, of the land ecosystem and of the river ecosystem. River deposits,
fresh water,tidal curretns, seavater and wind shape and reshape the estuarine e-
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cosystem. The biotic component of an estuarine ecosytem consists of organisms a-
dapted to the dynamics of the tides. Their spatial distribution is linked up wi-
th a variety of sites they need for reproduction, growth and maturing. Spoonbil-
Is depend for their food on the tidal co mponent of the estuarine ecosystem. T-
heir food organisms are aquatic and depend not only on the intertidal zone but a
~Iso on the river and the sea.

The best professional assessment for a minimum acreage of intertidal feeding ar-
ea we can make for a wintering flock of 150 to 500 Spoonbills is 5,000 to 10,000
hectares.

5. If the local government of Tainan goes ahead with its industrial development
plapn, is it possible for the birds fo move to apother site ?

¥e have not found another suitable site for a long stay of Spoonbills within 30

km from the present wintering site. To answer the question we need more informa-
tion from maps, from aerial photograpgs, from aerial surveys, from own field vi-
sits, about the functioning of the ecological systems around rivermouths, about

the development pians for the environment, about the willingness of the local g
-overnments to create nature reserves of a size of at least 50000 ha. of suitab-
le habitat.

A feasibility study for a move of the birds is the first what shouid be done.

Assisting in ecological field on the Black-faced Spoonbills was carried
out during our field work between 10th January and 4th February.

7. Expertise in the matter of the land-nse problems is given in this interim re-
port, We will try to help more specifically if this is needed.

8. May there any detrimentel effects be expected if the land-use will not be ch-

anged ?

The difficulty in answering this question is that we have no good picture about
the current land-use.
Rithin the recently endiked area, some fishponds are abandoned, other fishponds
seem to be on the way of being abandoned. These two categories appeared to be t-
he most attractive for the Spoonbilis. On the other hand many fishponds are in f
-ull exploitation, many are in repairing and many are under construction.
¥e have been informed that the endiked area is state-owned and that the state o-
rdered that the area should be abandoned by illegal occupiers of state-owned te-
rritory. At riverside along the endeked area, which is also state-owned territo-
ry, we got the similar picture: fishponds are partly abandoned, others are in e-
xploitation or have recently been in repairing. This area has no preper land-use
0il leakes from old pumping stations and the shore line is full of refuse, ba-
mboo polystyrene and other rubbish drifted ashore.
W1th1n the endiked area as well as along the riverside there is much gardening.
¥e do not know if pes ticides are used that may leak into the water or leach in-
to the soil.
The fishponds north of the endiked area are in full exploitation. During our st-
ay one fishpond 300 meters form the endiked area attracted Spoonbill sand many
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other fish eating and small-prawn eating birds (300 Little Egret, 20 White Egret
, 1 Chinese Pond Egret, 200 Greenshank}.

The birds were regularlychased away by the fishpond owner. The Spoonbills didt't
fly to this fishpond at nightfall when the Egrets had disappeared. However, they
did frequently at break,, but appeared not to be verysuccessful.

This fishpond area seems to be of minor importance to the Spoonbills.

Once we have seen a group landing in a "natural” place amongst some bushes of M-
angroves.

In the lagoon oysters are cultured and fishes are caught.

The culture of oysters is mainly along the dikes. As far as this culture is wit-
hin its current limits they do not harm the birds or the ecological system.
Fishing is done by fish-traps along the dike. Most of the fishing nets are temp-
orarily out of exploitation, during the winterseason. We do not know when the f-
ishing is in full exploitation. If this is from September and from February it m
-ight affect the food stock of the Spoonbills feeding in the lagoon.

This should be studied.

There is much of rubbish drifted ashore in the lagoon, a.o. there is much nylon
fishing gear washed away. These will be bird-killing devices for along time in t
-he future. The leaded underlines might contaminate the area.

Fe have not understood why the gates of the northern sluice are only partly ope-
ned, why the southernm sluice is blocked and why the eastern sluice has been rem-
oved. The amount of water flowing into the lagoon with the high tides is very 1-
imited, as it can only pour in through small gates. Higher water levels inm the 1
-agoon may recreate tidal pools in the area of partly abandoned fishponds which
will create excellent feeding places for females and young Spoonbills.

9. If the exploitation of the fishponds in the recently endiked area will be in-

tensified, will this result in a loss of indispensable acreage of the Spoonbills
?

Qur field work has learned that the females and the young birds of the wintering
flock of Black-faced Spoonbills are largely depending for their food on the aba-
ndoned fishponds within the endiked area. Our answer to the question is affirma-
tive.

10. ¥e have not found any similar (seitable) roosting area within 30 km of the r
-oosting site in the Chiku Lagoon.

11. There are several possible sites of creating new suitable roosting habitat.
None of these sites, however, is also an important feeding site like the one in
the Chiku Lagoon.This feeding site forms an integral part of the Spoonbill habi-
tat and of the estvarine ecosystem. The soil is muddy, which it is not or proba-
bly not around other possible sites in the surroundings where a snitable roosti-
ng stte might be created. We missed soilmaps, which are indespensable for land-u
-se sfudies. '

12. Our first sight of the roosting flock of Spoonbills in the Chiku Lagoon was
one of recognition. We have seen many similar sceneries in Spain and W.Africa :
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roosting Spoonbills on sandbanks or in salt-marsh waiting for the right time for
feeding. The roosting sites are often in the midst of vaste stretches of water.
We will try to find the topographical maps of these areas to compare the sites w
-ith the Lagoon of Chiku.

13. The only two natural feeding habitats of the Spoonbills we have identified a
-Te:

-the Lagoon of Chiku, which is the main feeding site of the males and which is a
-n impertant feeding site for the females and the less experienced youngsters
-the riverbank south of the Lagoon of Chiku (Mr. Yih-Tsong Ueng, pers. comm.; Y-
ih-Tsong Ueng & Chung-Cheng Kuo, 1991)

-the abandoned fishponds within the recently endiked area and a place amidst Ma-
ngroves, where Spoonbills have been observed ane semi-natural,

14. Do the Spoonbills of the roosting site in the Chiku Lagoon fly to other pla-
ces in the late afternoon? ¥here do they go to feed at night ?

¥hat we have observed on the Spoonbills of the Lagoon of Chiku has yet to be wo-
rked out and will be reported in the final report.

¥Ye found that the birds feed during the day as well during the night, in the la-
goon as well as outside of the lagoon,

The lagoon appears to be the main feeding area:

-during low tide in the dark hours;

-during low tide in the day-time when there is a lasting strong wind blowing, w-
hich troubles the water with silt (mud).

The food of the Spoonbills which feed in the lagoon appears to be mainly consis-
ting of fish, which in most cases is canght after chasing (because it is of com-
paritively proportions).

Less than 50% of the birds, usually some fens, leave the lagoon in the early ho-
urs of the day. Their total consists mainly of young age and of females.

About 50% (or more) of the birds leave the lagoon at nightfall. They fly to the
riverside, to abandoned fishponds near the lagoon and to remote places, which a-
re fishponds for some part and may be natural feeding gabitats for the other pa-
re.

We believe that the birds staying in the lagoon during the night are mainly mal-
es and experienced females and that the birds which leave the area at nightfall
are mainly females and less experienced young birds.

15. We snggested to the Taiwan Endemic Species Resarch Institute to focus their
food-ecology study on the Black-faced Spoonbills firstly to qualitative sampling
of species fish, prawns and shrimps, mainly in natural places, and secondly to s
-tudy the ecology of these species from {iterature.

16. The land-use type of the habitats of the Black-faced Spoonbill

A. In our view the land-use type of the habitats of the Black-faced Spoonbill s-
hould be a well protected sanctuary for reasons of:

-the species is an endangered one. Collecters of specimen may try or let try to
kill birds
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-birds feeding outside a sanctuary have higher risks of mertality because of fl-
ying against overhead wires (in the night) , becanse of nylon fishing gear wash-
ed out and because of anti-fish-predator bird-killing nets in fishponds
-fishpond owners or tenant fish pond farmers disturb the birds by chasing them &
~way.

B. The land-use type should also be a nature reserve where measures can be taken
for the watermanagement, the fishery, the cleaning up, the environment, and the
conducting of the public.

C. The land-use type should also be a natural area for the purpose of protecting
, Testorating and managing the estuarine ecosystem, which is not only the habit-
at of the Spoonbills but also of other birds of intertidal litoral zones and of
intertidal warshland and lagoons, of fish-species typical for the estuarine eco-
systems and of all other organisms, animals and plants which form together the b
-iotic component of the ecological system. '

D. The land-use type should be also a nature reserve for studying the ecological
system, particularily on behalf of restorating and recreating essential parts of
the ecological system of the estuaries, the litoral of the sea, the sand dunes a
-nd the lagoons at other sites along the west coast of Taiwan. )
17. A Suggestion for the minimrm habitat area for the Black-faced Spoonbill is 5
-000 ha ., provided this area forms part of a complete estuarine ecosystem and p
-rovided it is well protected from all external impacts, i.e. those or air-poll-
rtion and waterpolilution from industrial sites and harbours and waterpollut1on f
-rom resident areas.

18. ¥e assess that it would be very difficult to change the site of the habitat
of the birds, because the habitat should be one of an intergral part of the est-
warine ecosystem. The area west of the endiked area, near the litoral area is n-
at suited in any aspect of the habitat of the Spoonbills.

19. The suggestions for the detail items of the study of the Black-faced Spoonb-
ill will be given in the recommendations.
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RECOMMENDAT IONS
A. Research

A-1 Research on Spoonbills and their food

Ye recommend the following ecological study :

1. Surveying all species of fish, prawn and shrimp {(necton) in the estuarine ti-
dal area by means of qualitative sampling.

2. Studying the literature on the species collected, bearing upon their ecology(
séasonal and tidal moveménts, reproduction, numbers, food ecology, anti-predator
behaviour), ’

3. Studying the literature on estuarine ecological ststems ,1.e. those of subtr-
opical and tropical zones,

4. Quantitative sampling in the intertidal Zones of the estuary and the litoral
of necton species of sizes between 2 and 15 cm, occufing in high densitiesof co-
nspecifics, widespread or locally.

If types of intertidal zones of the estuarine ecological system have disappeared
ve recommend sampling these components of the intertidal system still occuring e
-lsewhere.

5. Studying the feeding behaviour of the Spoonbills with regard to the informat-
ion collected vnder 1 up to including 5 . Complementary to this part of the stn-
dy the structure of the winter population should be studied. Intensive training

in recognizing sexes and ages well be indispensable.

Ve suggest for the fishery ecological work to appoint for a period of five years
a fishery biologist holding a university degree and for the spoonbill ecology j-
ob an animal ecologist holding a university degree.

Each of the two scientist should be sufficiently master of the English language.

A 2 Research of physics and watermanagement

Ye recommend that concyrrently with the research on Spoonbills and.their food, p
-hysics and watermanagement problems will be studied.

Routine measurements in the lagoon and near the rivermouth include :

- tidal movements of the water

- salinity

- temperature at 15 cm of depth

- translucidity

- windvelocity at 60 cm of height ( in relation to the turbidity of the w-

ater and the shelter of dikes and other elevations )

Other parameters for the quality of the water, in relation to the emptying of w-
aste water and to waterpellution must be determined regularfy( C.0.D.;B.0.D.; b-
iological monitoring of heavy metals in benthic organisns like OQysters)

Soil mapping is recowmended for the intertidal zone ( elevation and sediment)
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A 3 Research in aim of the restoration of the estuarine and litoral ecosystems

-We recommend that concurrently with the research of Spoonbills, physics and wa-
termanagement problems well be studied relating- to restoration of the estuarine
and litoral ecosystenms.

-We recommend that prior to this study the follow1ng institutes will be consult-
ed:

-the Asian Wetland Bureau at Kuala Lumpur Malaysia, which aims to promote prot-
ection and sustainable utilization of wetland resources in Asia

-the Directorate Tidal Waters of the Directorate - General Traffics, public Wor-
ks and Watermanagement in the Netherlands, which is most qualified in the worid
to deal with tidal problems ( currents, transport of material by tidal movements
, erosion material by tidal movements, depositing of material in tidal areas )

B. Measures

-¥e recommend to establlsh a nature reserve ( or an ecologically coherent netwo-
rk of nature reserves. ) of at least 5.000 to 10.000 ha. of estparine and litoral
tidal ecosystems, inclunding the Lagoon of Chiku.

-We recommend to éstablish this nmature reserve ( or a coherent network of nature
reserves ) for the purpose of re-establishing and safeguarding (from detrimentel
impacts of the area outside ) a compiéete ecological system of estuarine and jit-
oral habitats for the Black-faced SpoonbLlls as weIl as for all other animal and
plantspecies belonging to C -

-¥We recommend that thlS nature reserve shall be one of educational and scientif-
ical value . -

-We recommend a feasibility study for such a nature reserve in order to clearify
the restrictions to be made with regard to the allocation of territories and wa-
ters around the reserve, a.o. for the purpose of E.I1.A.-studies, industrial par-
ks, resndent areas and harbours
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Table 1

Observation periods at the Lagoon of Chiku

January

9

10
1
12
14
17
18
19
20
21
23
24
25
26
27
28
29

17.00-18.35k

06.37-07.54h (fog)

06.10-09.40h
06.12-08.25h
06.15-12.40h
06.10-10.15h
06.05-11.00h
06.10-10.30h
06.10-14.00h
06.10-11.30k
08.30-10.35h
=>->->09.00h
08.30-15.40h
06.30-15.05h
06.30-11.45h
06.30-11.00h
08.15 »

30->->01.30h

31
February

N el L3 00
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10.00-17.45h

10.45-16.30h
08.50-13.10h
06.00-08.30h
13.30-19.00h
16.00-17.00h

17.00-18.19h
16.00-18.40h

16.40-18.40h
16.40-18.20h
16.40-19.00h
16.10-17.00h

22.30->->->->

20.30-23.00h
17.45-19.00h

PINIIIIDIINIIIIINNND

14.30-17.35h
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Table 2

Counts of Spoonbills in and near the Lagoon of Chiku in Janoary/early February

1994

January

9 17.00k  200(ca)

11 07.25h 192
09.20h  190(ca)
17.508 189

12 08.35h 160-165
16.00h  165-175

17 08.35h 135-140
10.15h 164
17.50h  190(ca)

18 07.40hk 156

19 07.05h 178

20 10.25h 177

24 06.30h 158

25 12.50h 174

26 09.35h 187
14.20h  185-190

27 15.55h  187-190

28 09.30h 183

29 09.45h 170-180
12.40h  184-190
13.30h 168
17.15h  187-190

February

1 14.35h 177

2 13.05h 166-170

3 08.00h 186

5 16.15h 179-182
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Appendix |
Preliminary notes on fish species in the Lagoom of Chiku
The folowing species were caught with a fisherman on 25th Januwary
* Fanily Clupeidae - Herrings
Nenatolosa fasus ( Nematolosa japonica ? )

Somie specimen were caught and preserved in alcohol. This species prefers muddy p
-laces around rivermouths arnd to some extent upstreams in lowland rivers.

* Fanily Mugilidae - Mullets

Liza jelinopterus
¥r.King-Fu Lin told us that small sized fishes occur in shallow vater,, but move
te deeper water when it is cold.
This nullet species contributes probably significantly to the total fish biomass
of the lagoon. We preserved in alcohol the smallest sized fishes we caught.

* Fanily Centropomidae - Shooks

Anbassis urothaenia - Glassfish
A small sized species ( up to 8 co in length ) usually eoccuring in schools in s-
altish water along rivermouths. We caught only one, probably because the fishin-
gnet we used had too wide meshes. The fish caught was preserved in alcohol.

* Leiognathidae

Leiognathus splendens - Black - tipped ponyfish
This small carnivore fish species ( up to 10 c¢cm ) lives on shores of sand and m-
ud in rivermouths and lagoons.We caught one and preserved it in alcohol.

* Fawily Gerreidae

Gerres filapenthosus - Threadfin pursemouth
Near the bottom living fish species, often in small ponds. We caught two specim-
en and put them in alcohol.

King-Fu Lin told us about some fish species of the Chiku Lagoon, occuring t-
here already before the endikement. Three kinds of fishes, al!l appearing to bel-
onging to the Family of Gobiidae, seem to be typically for the Chiku Lagoon area
, Bépagse this area has a much more muddy soil than other areas around.

* Family Gobiidae - Gobies

Qlossgb;us_gllxa_gus_? - Spottyband goby ?
¥r. King=Fo-Lin caught some gobies in the Chiku Lagoon, which he freezed for us.
¥e preserved them- in alcohol of 95%, ¥e are not sure that the specimen were det-
ermined correctly.
The . Spottybard Goby is small benthic fish up to 20 cm of length. It-inhabits sh-
allow. seas, mud beaches, rivermouths or pure fresh water.
[t eats small fishes, shrimps and other invertebrates.
The fishes that have been preserved in alcohol have a clear round black spot be-
hind the eye. :




Mr. King-Fu Lin indicated in a book with coiour plates two kinds of Burrowing g-
obies ( Trypauchenidae ) which could be the Blind Gobie ( Trypauchen microcepha-
lus ) which is reddish and a more purple or brown one.

The Blind Goby is red or light purple, up te 18 cm. It inhabits the bottom of t-
he brackish tidal zone of rivermouths and coastline.

When there are typhoons, and the water becomes troubled by silt and sand they c-
ome out of the bottow and appear in the water.

We have caught two species of prawns in the Lagoon of Chiku, Palaemon orientis a
-nd Penaeus penicellatus. We preserved the two species in alcohol.
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