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Preface

Soon after taking over the management of part of nature conservation along with
its formal inauguration in January 1985, the Council of Agriculture set up within itself
a committee for screening and financing projects concerned with nature conservation.

All projects are implemented following approval by this committee.

After more than four years, which is regarded as an appropriate length for projects
of a research nature to be carefully reviewed, the project managers were requested to present
reports on their studies, which make up the present coliection of 21 summaries in both
Chinese and English.

In addition to an introduction to the status of nature conservation work, there are
four summaries on the land-locked Formosa salmon, four on bird studies and protection,
three on animal resources and ecological studies, five on landscapes and nature reserve
studies, management and environmental impact assessment, and five on nature conservation

education and publication.

The publication of the collection is aimed at publicizing some of the important efforts
this country has made in the inferests of nature conservation and in furtherance of

international exchanges of research findings.

 Meanwhile a workshop has been scheduled for June 13, 1989, on the findings of the
research projects. The project managers and other experts will have a thorough exchange
of views on subjects of common interest so that better endeavors may be made to advance

the cause of nature conservation in this country.

Special thanks are due to all the project managers and all my colleagues involved in

the compilation of the present collection.

Chin-chao Koh

Vice chairman, Council of Agriculture

Convenor, COA Nature Conservation
Committee

June 13, 1989



AR B 8

Catalogue

g ﬁ{%iﬁflﬂzﬁﬁ ...................................................... ??B(E%%%%ﬁ @'

An Introduction to nature conservation work

------------------------------------------ Council of Agriculture, Executive Yuan

F—R BRICsyRERTR

Part 1 The Studies of Oncorhynchus masou

1. %ﬁf@%ﬁ%ﬁﬂﬁﬁﬁ%ﬁ% ...................................................... %E%

The protection and patrol for formosan land-locked Salmon (Oncor-

hynshus Masou) and its habitats ---ecerrereniininin Ming-shan Chang
2. CRESRELHVER T RAKE S RIS HEHSHT
............................................................... R TRAIEE

The monitoring of pesticide residues in the water samples from the
masu trout protection area of Chi-Jea-Van Stream

----------------------------- Gwo chen Li, Yi-hwar Lee, Shwu-pyng Hwu
3. B2t s #HE ~ BENRELRED
.............................. BEmH i BN R4P RIS SRR
The study of fungi, bacteria and viruses of Oncorhynchus masou
(BIevoort) L1, «oeeeeereeeeemmriiii e e e e e
Y.L. Hsu, PW_ Chen, C.N. Yong, J.L, Wu, Y.S. Chow and K,
S. Chang
4. RPE LR REYERRE ZRE - BHEHE BEY HEE 3RE
Study on the plankton and water quality of the upper Ta-Chia River
--------------------- Chi-hsiang Lei, Jiann-chu Chen, Chao-kuan Chen,
Ping-chung Lin

B R RNPTRANGE

Part 2 Bird Studies and Protection
1. IR A58 Y B9 s

R
ke
8
i
-
=
=



4&@§§Q_¢ﬁ§mgﬁ@j ............................................. HIEE bR

Project of research activities on natural ecology in Chitou area

................................................ Ying_tu Huang & Shuftzong Lin
5. a %i%%ﬁﬁﬁrt%&@%{?&%%ﬁ ....................................... I%;.ﬁ

Competition-and exhibition of posters of nature conservation

.................................................. '...................Chia_hsiang Wang



b X W 7

Chinese Summary



L SRATR T TLVEHEBL vvvereererreensrerrmnnsnnnnnnsnnnsninnnesanens FREEEEna a1
B RiusaviE By
R F (01171 ey =3 = R 4 T BERLE...12
2. R EEEICHVEE R TR rh R R AL B A
............................................................ AR BRGIE  SHMEE--16
3B{EsIE M ~ BENRA 7O
"""""""""""" fREEF] R BEW R[REY FESE REHE--28
4. KPE LR YN RoKE 2 31
............................................. S AW BREE BSEE---30
R RERIRRGRE
1. BHIBL £ S8 2 A A B S R SS A A T oovvee e enenien st /N34
) R AR B 2 TN v veevrrrmrrerren e e eeee e BT - - 36
SRZ0E T AT o F L RN OB GRERE-40
4. R BRSO ERE MEC FEE bk FEE--42
BER EEHIRARERE
GEE LEENFESHYRRNANRAE X H BER A8 --u
O T B A e e S B T B TG T TG oo eermeeee e s ee e e ee e s PHUE .46
3. R ARE & R S (R BRI oo WL HEERE FRE--48
SR A A AR R R BT
1. S N L D O IR BTN v evevrrrrreeenimnnnnnenean SEHEE .49
2. M EACER ST E AR R EHEEN S
......................................................... SPASR IR IS SFEfE---5]
3.URERERRHETHERE - D@ B8R BEE HREE---56



4 G R BT E A T oo e oo ASgeE FRT A
5 EIESEETEERER VL RRESEEEWHRE - o R

BEE BAREHREES

1 HASULRBREERERHRE e m B BEE Bb
o BIE @O EREHEHEEARLRERT e - PREGEE--
3. HE BRI E REEREEENE & 'R
......................................................... B R SRS .
4 VETE R BEREEEE] o eeeeerereeresnnseees s WIKE PRS-
5 B A BRI BB ERRIE o FER-

57
-59

61
62

64
-66
-68



A ABEE TR

THGEEEZEE

=~ RSB BATUL R A B B (R G R %

o

FEARRE ) - B EEZHE  BET > 200 SR E AR R4
B T » BBEARIEN SRS 2IEE » RERTRASE RS
TR R I R M A R o BB S R SRR o

T RERER e

AR

1 EEST AU R B R R B SRR -

2 RERTHRERTFLBEY RERIEEE -

3. IR KRB ERRE » UIRIOKFEERESHIA -

4.5 B ARRE AT E AR

5. TRBEH LR B AR TEE RAH, -

6. R ET T —ARERMEE ZHED -

7. A EERIEEE - 2INEEREER > (EEBEBRSE -
GBS i

1. 5B ER B HREE B It B IR > B EBPR T o

2. BB EA R BMRESRAEE  LAEREEERE -
3. RUIZEMETHALLIE
R TR

ARARNZER TR REEERIITEBEIIPAR » 815 LR R

SrRVEENET T - WA G AR B RNEE) » #7EELIEE RE ST -

L5 b 10728 FagRS 37 9%



' & T fE

£ ¥ 1% B R
— ~ BESTE AR R R L B F
Hi
CEEBREACCRERFEDEY & £ & ENSHRSRTIERE
BN H A R ~ RIS -
CEEREOTLHVERTERY B T & BNEEWEHTIRRM
A T H R KB ~ R o
ERERNLES  BENELBYE B F § WNSEBISHIHRRE -
R R A T LT RHBERE ~ RRHAAS -
= AR SR SR R
R AR HALTEAS BEE
CEAME RS TEbEE REG
EREE S
WEEEE
(NG E1 AR LR 1 A4 # 4 ARG
e
WEE= AR AR E & B 4 BEE
W% B
EARBEESEEILARRER A ® 4 BREE
BB R
WETITENAMREEAREE & B 4 BEE
B
HBATTATHb B AR 4 B 4 BEY
B R



VOSFARE A2 AR R R

4 ® 4 BEe
W B B
OA R ARG ET L ® 4 BEg
"% B |
MIERETSEEAYE BRGRYE STHEEN BT
W~ BEREEEYGER - 2l
S 25 PR L E
R4 REEE - BRIETE - BER SEERn BEg
EEMERER « B eE S %08
TREpE R L R SR B R
OELBETEE - BREYE - REF STHEN 25
HEEYIRENS ~ B 5 TE
TR TN FESE N B e T 5
70 IR~ R W [ RE
FAE # AL
= REA R R A B R
iy
CETLEHERETLSEDEES 2 £ € BNSESNRYoEE -
IR BE » D BRSO LB R R KR ~ EERSS
AILUE R A T UG
OGRS A TRESEES B £ 8 BASEHSHTon -
BEARRG > B BEY - IR IS KRB ~ BRI S
b
ONBERHZES B RAMETIR A B T 8 BENSARSHTIeRS -

B AR BT~ HRern o AHENT
REREEHIEH

AREGEH - RIEHHRTE



A A Y IR RS & (D BUF 5 () R
HoTE SR T
EENEANERERECERBEYE B B 8 BB
ARG (RS 2
Hi]
(MRS E R HRARRERITEY OB BEE
Ko RS 25 (7)) B
NI ER ~ Bk ~ RN~ Mh - (B & GBS
K fe - TS IEEITE
SRS E SR BN SE, 2 & & 4B
1 BEBR BRI S
RO EERSFEEEEEEN 2 B § &0 B0 BT REDEE
Ry &
(HEHES (1) ARG ERFEIEDR & BN 256
AR BT ek
M~ AFEE
TSR SR EREER 2 ¢ BNSERSAmIRE
REHSE R R4 ()
8% (7f7) Bk
OSEGR) XEAMASHESESH B T 8 BERSHHSIIRRE -

=

ABet ~ 4 (7)) ~ # () B
s

SRR ~ BIEESRBUTEBERARR

ARG

B £ @
& (1) B

PE ST A AREEEERL

B £ #

4



h~HEER _
O ERREKRKEEREEERE B £ & BEASERBMMEHRE
HiGE) BB KEEEK - 5% (1) BUF

OB EREE A REESRTNERE B & ¢ HENSHHRSHTHIHEE -
HET - BHEFHEEEEH B BUF AR ~ 5% () BUF

CHIFEREEERESERERRE B T & HASHEHSMRRE -
b BB KEBEH ~ 8 (7)) Bofs

WiEESERAER - BRRRR - B SEREH BLe
HHBIEYRE - FIREERS A () BU
WA eE TIE

AN~ GBI R (R A 1

(B EECETRAM R LA B £ & BENSERSAmToRE -
ST+ M HEPEARFEIABIREARB REBAE ~ KRR
PRIERE AT RSV IR B AH R

CEMSHEBIBRGHREALREFASH £ £ & BERSEHMEMTITHRE -
VIR E o » WEGHRIE B A KB

B B RIEREEGM » DAT W B

HHAREFEL » e RBgEE

CREFAMENEREFASEY B £ @ BERNSEHLWHeRE -
PR A B &R E IR AR T AEBER ~ & ) ~ FR G0
BT
= REAEN

R R - & (1) - BT BUTEE RIS L e - WHAT SRS ()
B S R AR B E T B BT o
CRIRFFRERS - R SR NREERS R > RBEEES » fR R
HFRMEEG R ER
—5—



R TEEEEZREE HAEE IR ULRBIABRE—BEX

& & B BT OB B
— BT E R |
1 BTSRRI B 45
.2 AT R R bt N
3 EHBEESEEEREET EERREE  SEAS
L4 EREEEEVERTEA TS BEER 2R YR
—5  EBEHvERERRRE EEAS
6 b VRETEEEE S G SRR M A BRI
SR AR R R F L I B 2 (KR
2
T HHRAE Y BRI R ERAT
- BRIBEVRHESERE
S TR S MO EERHE (D) BILHHRSE
-2 SRR AEEREIE TR ER GRS
=3 WEEIEY HEREOURE S TIF SLTRINE
-4 EElRZERRTENE A
=5 SR 4 REET R RN
— 6 SPNEREREREDEETERE  HEAS
=7 EWRRCRSNERYERE N
-8 ERESNFLRBEES CERE BB RER Rk
 WEEA
=9 TR A BRI R R o R R BB SR
—.10 WEEAEEEZ EEREE EEAS
=11 SRR S R EER T (- ) chiE RERES A Y
= HARIBERRRES
=1 EERAREREREES BB RS
=2 BAERREREERERZ IR SE R ERBR



I
w ~ @ e w

TR O (TR

T T STt

1]

[

=

B E

=

5|
—
=

B E X =
=R o R = T S B - T -

EE B E

.10
A1
12
13
14

15

—
e}

BOKE ORI B R R T R B
ErkEEmE AR R T BT
EEHARRY R EREESE
MRS RNBREEREEEETE

S R S R
W LA I R
TRbESRE e TG R
PRI BT AR

BHAZENEERSOARAREREENE MHERBIUKREHERE
KNRFRRZERELY RS EEBEES MRS R
=

==X

AL BRI R TR
EfF B ARNE B RER G BTR

AL MR T R R
At BARE B EE AR

AR GRS 4 TR Z AT

RERINEEARER S

ZEhE AR e E O A BB R

BRAREES
HA SR ES IS
o F AR T R R E)

N R A B T E A TR

S A e

PR R S BB

VR A R T R
USRS A T T AL R

BARFTEEEE PO

EEAANERRINEES SRR EREHE

NI =Ery s

| EEENESBRTIEENF

HEAE
EWEERB
A

EEAR - WA - BT
KEE ~ RREERER ~ PRBFAR
%

i REE A RE G S
A S

RHEEY

AR

PN Ul
BT I
R |
HEREG AL BTG Y
WEBSH R

EHNAEZSBRFTEHRSFPDLEBRTRE AEEHETLHEEDH

HERE &

EH AR S ESE
IR S T 4 T IR S

BREBHEER



MOHE

OB

>t

s
—

ps
o

¢ o

AN

- A3

J\. 4

+.1
+ .2

+.3
+ .4
+.5
+.6

HEBHRABRAERFMS
PR EEERASETACHE
wRTLBYPHRREHE

ZERP

ERBRRIBWR

EPHEEEESENRN RN KERME WHRAZ - BN EARENE

REBZHRE

s || AT F A S EEN A RE
B B A BB RHE () W
HERRE A R

SRAERRARATIES
BABYIREN G

BRI R &

BRI R BERAE XS E
BA LR B RAEEE RS
BANLRHETLEBYRBREE(D)
HMEFR KRG TFHE

- RRER - EEAR
PR E

Hil N~
tik N =

HEAE - MEREEHE
izt

e AgERT ~ ZEEAE ~ #
AAFT

BFERLEIERT

REEHER

WH

/G EASHEARTHES N EREERR SREEMRELZE

BHEE

FRER BB HE - FRLEFRF LA EBA2

VIR BRI

BEREELNEIAEHR (S - HEEZE M WEAE

i

HEBARERCHBRERTR
HBAX(LRBRRTFEBEMRRRETE
L L BRERTAAF

HHGEART

BE

HRGESEREEE L RERMZ RN H{ARE

a3

HAREE BiRRE

B EEF AL SRR R R

PN R R 2

PR B R AR R 2 EEE
— 8 _

T 15 B 0 R o
EHRES
HRRAT
HMAFT



E=

10.

10.
11.

11

12.

12

.22

.30

.10

22
10.

14

17

21

.28
12.

8

B~ TBFRAEER G L A FEBRERFTAHED

(77.7~78.6)

FERSMNBEERDAE 313 FRE BT "WEHHERK KA

HERGRE LIGTERMETHHE &8 -

A G R T G M0 HIEE G IR ~ G - ALEHER - Bk

FLBR ~ AWM EESE ~ ¥ KGE ~ & BRRER - 5 AT I ~ BRMRLER T -

HKEE - MEAFF-EREEMEHEY -

AEPMANEERERT2EREGRE - RERGHR - 50
“ANATHISEOREE RS R B » HEE A RTT - (RE B R B A

FIF 7 MEGHIL HiE o

HRAHRFEEYH G (AFWA) ESEMER LML BT > hi

HRBEEN I R RI TR B 8/ M A RIKE 20 -

TEG e E B REER B AR L R B R S A B )R 5 R o

AgBAULREER/ MIZ B REERAER (it R RRE

RIfEH AAR2 U E—EY RS AR S o7

FEHEMBASEV ARG EARERHEERGRERN S8

TLEEEBETg” -

A B AR RE R M B RITHEERTE 25 KRBT &3 o

A GHEBRHMERZ PO BARERHRRSRERT X

HEEERREHT G - BIVERZISLE T RERFEHYE

8f82Dr. Emil Dolensek /R4S & 5450 ©

HREERIAALTMr . Tom Milliken#£245R] o

FEREFZATEREPRBORBICEZ e LlE AR

MERBEERFEEEYEST TR RESZ” -

HAE S SO R BN L (Dr. Hiroyoshi Higuchi)

PEARTEES ©

AT 0 2 TVREBREGED 2 —F 200 A » 20 BRATHEME SRR

#E o



12.19

12.21

12.24

12.28
12.31

78 i

[\

14

AH AL EBER NAB LA 101 §HEBTH 26 X
Wit 3 o

RGOS B RGP EE SRS 0l SRR
SRR A 1L ~ B ~ RACKTRS bR R s S5 O B B AT AR
Rt T

K R EE R A R A RAEGE SR 24 B —
R EhRARREEEmEEE L BT "THREEERE W
& » WWFEEFIJEBhHIDr. C. Santiapillai & TRAFFIC-JapanB)
HMr. H. Tokunagasiil & ARt 3E 19 B g ke
KA E R B R S SRR S [T 5K o

K@ MRS EE R A R A BT B Rk
BRE SNBSS B R

B0 2 REEBEEED .2 —F 180 AT - 15 BRIVEEE S MIEE

K% -

FauplERREREE EIEIEREREN Y REATTRE”

HRF - BETARETK - BAR - BEF - M REES » 9FEW

JEE IR o

AGEEEMAHESYRE LIE - B EESRMBIN AR RS T
‘BECEFLEYER -

AFEETLCCEREGE N SIEE G BERE - E - X8 - 58I

85 ~ AED~ B SE - EASS  ARECAIE - PR -~ 1RRE IR S

B - IR - Bl - G - S - R R EEA - HERE K

ey - BOLRIRSE 20 EREEMAEY -

HEAMBIT KEHABETIEERETIE » JEX -

G EHSHTBUT  #HHEAER 34 BERIEY #HES RS

AENER » HEEASHE/ SRR -

BNA\EREREHENA S ERMNEE 21 HE » —#5 X

IIEREELT » B IREN A LW AR T RIBUR AR E I -



2.23
3.15

3.23

4.1

4.11

4.13

0.12

5.28

6.13

A E A REER MIB R RSTE 27 R QR
AEAL ETREZFEDEYELORNE SN EY &
R B T o WA At B o
AEEGEEEEYIE & HRDr. Alan Rabinowitz847 “KRILER
A BB RRS S A HERR .

A G HALHEERZR RS SRS E RN g o
A R AR PR —E R A A R S B TR
W o 1HEEE BRI ESKDr. David Heller & B A SR i
% o

TRAFFIC-Japan{{#Mr. Tom Milliken®R ¥ EME T Y 5 E
H o

K G HEHAFTE S BAS B M S & BT B TR
WS g - A 13 FEREREFAN T » EEIAARE fOE R 4 B o
S BTE S5 R BB %4 (Mr . Donald L. Neal) fEiss @585
B BT B 2 i o

A GRS R AT B R BN SR T
FEERREFES » A= EHRASM o
AEHGA BB G R BE EE R L B st
BRI o

11—



AL SR 15, 3K i

The protection of Land-locked Salmon ( Oncorhynchus Masou ) Habitats
1

®k R O#
by
Ming-Shan Chang
I

BTE S B S UK RS TR 2 A o RS B — A R RO AR
By HE fa R o R M ISR - BHEN T4 TS LW A RIE LR R R R AV
AR T HA RIS - MR SER R K A HKEEBRKRRE FAEHT
R LT » SRR A FR B B B L » B TR AKENTR - LARRE R
S Ve R EIRT BRE  BAFRAE MR FIR - EBEWAHE W HRER
PR TR K R TR IR SR RS B R ey R - B AR S - &
H BRI R MRS IR B RS BFRAT R LB HRZ —NERBRT  ER
o LAy AR A B R TRERARTE LF AERtT=F2 t+t5F4h

SR AT OB 7 T Bl LIS o

P i 3880
ERmzt s LHERTHRESSBRA/MATREAWM - HEHERE - T
s v A AR SRR T SRR EEME L ERERREESR €8
B A2 R R R B R B HF i K0 Bk » BB REIAR
BEB+ARFEAREHERSHMREARKHIER ) HRERELAARORERSE
AHRBEERESHERE » AE—HARGENARE - RERBWAREAFREEE"
BB S R RQE AR RN AL - SR EREBREBR R  WKTHA
KB RIREZ & Beh » G A A BEKE L 0 BB KRR > BRI
FEHEMOE > HPEBNES—BAARETAR » BEAREZTAARRAE » BIE
MESHBE—AR s BEEARRBEB=AR S E+HEAR » THTHEKEHE -
NREZFANRAFHRE -
PUTIER

B S S A R TR A RS L | BRIy o HE TAE s BIEEH

LG HERR R EABETAGRERS

G AN 4 8 42408 R ER 3 BF
— 12 —



REREEHERRRETSEA0 A BBE 25 Qb EEHM e e FH R
RE+FTHE oA A EReWEE - BIEaYERSs BREESRZ2REBYTRE
GRS RS B TR K A EE R B BERR R A RSN
LGS - SR BN GG KRB - FISE RS2 TS - SEEIR BETA 3
BT B4 ¢ UGB TE SR T A BRI AR SE R ET SORRE T » 1T & DI o

SR A B LT E | EESTREESFEA SRR KB ER
i EN L R TS b+ TR RELAS B AR BEREEHY -
EHBEHYENB T BES — BUAEERAYE  HHETHEREREBRE
B 2% IL R RO R B RIR R o BB R ST A L T ORI ~ R SR B g
BEBILU T ES 5 BB~ MRS T RS LT B ~ R s R
B LU T RIS o

ATk

—BIABEEE | b SET A A H BT RES S B S 5 Ak B R
Bz E GRAETHA A DA CEREE BT - REECRBEY 2 BRH
B~ B~ BT REE - BAE F—F ~ BTE -~ B BRI APHERRE
WS- B 0 BS RERERE  THAE SR BRe k- HARTRILREE
REOMNT BT RAR BRI 4 Y EESRABN » NARBARSERTIE » &
BT R o

“ROTRETL B FEFAA T AR TS ERESRAYE  DREE
+A—-AHARAEBERERARESR CCERETL  WERBAT » CABEE
BT REEERNEH LI ATARERBR L » AR ERE R RS HEE 2B
L BEALRELGERE TAERLEE » EREGIRT * RE+AETA —
HEFRESOABERS RS B4 BBEHWERTHL o

SEEHE R BRERR - BRI Y EEER R AR AR [
HAEEE | RENAEALELETOREERERT  AEEERL 2 RSB - 8
SHRH R B £ AR R EBL » BECRREIURE MR 0 REFERBT
ﬂzo

mAEH  REBEEELR  BOBRNT  REARENDE R RRERE BT
1R B R SRR - AR RIS 0 EROAEN LR UR o BTSH RS BUIE SR K 0 2k A
Bk > B EABIZ M7 TAEA BRI AEBUREBE » 777 8 K SET 7

—13 —



BWHH LAE -

HH IR ¢ AR A PR B - BEM K LS
CRBERERES - N THATHE R RASEEN  WNETREZ R
B BT ~ E ORERE A SREEER ST > RS - HFRER R 2
EQEen  aRBILELAEREEFBETEH  SREHARXBZGKERER
FREEMHLR B KRS - BERESELER T

ABHEE HERLRIRBERY R BRI L oA - i REWEEH
TR LA LR - WA R ) BHS BEREENBNRRT 5
$ASEEERKERCREE S RERS » LIPGREERAHE | BREHHER L -
EERBBY T RREARE - RRUENLEE - 2RREERIEEE > 2FRAE
HE RIS MBRAK £ R FF TAE o |

AT LR

— A E B A B BT - B S BA TS R 1LY e
R R BTFIET = > MAREBEM -

AR~ AR R T B4 A9 AR M - JGKEA AR EA TR T
B FRARBOES EERHEANERN  STURRFEHRA-T-BH
B Ik > BRI ©

SRE G SRR DL 0 SRt ~ K62 ST A B8 sk B AT R 3
WK > RESHEEFERR B U TATRRRLEES A  HARERE
£ 646 &+ FIRBUTAEE » W —E SO RBETC BT 2,000 B E » BEE
FERBT RBE BB A0 B K IRE T B B » DHANF A HETEE T AR o

PSR INERTE Shwp i B o ChEEHEK B SRR 4 AT A TR )69 AR » b
FERE HTAFE TR B HATE 154 B RETEES AHAR U bt
HEE 250 B 0 A RBRERRR ZUE R G RRET » BEHE L ERAL > WEER
B+ SHRTE Sown AR KBRS W I AH B A 9B o

o o

AL S0W) i 2 R LA 0 AE 1T B HEEGRBUR T+ SIRE A #h TIESHE - 12
AN EIEEE S 0 AERAEONEEI R ENRRAD  EREENERE
g LR TAERC AR B FER S - A EEE LN BHAEREENT » F
H4 B AVIRR -

— 14—



“HALRBEEE  REFHATSEREDES - RiEIEE YRS
WEE L EREBRTFENAIREEEEN » AR HFHEHRKS TR AR
R HEMR B AR RBRIC AW EHBERRET 0 mEE £/
ERFTEBNERS Y B8 4E  DRSHBEBEREDHRE o

ZEFBRBANS—2RBHAZER @ FIHEENEKSDTICEEELE €
JE LA E 8 AL B ENGE S B R LU » EEMSEFIH & B ISE S 9l » BH2BRRY
EEGE LEEERR  FRSEEMRABHWEE-

—15—



LR BRI SRR B A
R AT By AT
(754F. 2 H~T774E6 H)

AR EFRE HRHF

—_——

— > B 2

e~ BANBERELS KEAR ABRRABEAPE L RERLGEEN
IR LI AR BB EE ( Oncorhynchus masou ) » RAFBZHE » RICHY)
HERGDAEEHLZEE » SAENGRE  KHERREL TR REEFECRRR
TE6 20 HIK(LEELE » BHADHRE » YHBRBETEILawE ZETIME -

HBEE P (1938 ) 2REEM » BIEAYESH IR EREAFREINR
RESHEY Fli BEASEKSE s BHE - ABR ~ CERBERARNE /> BRI

ama, BETBESWEER ZEEEERNREBRBHT 2 CRBERZILE —H

» W Db R BB R RGeS -

b~ BANHAFECWERESER G EKRCBCHUT) ~ ZRA (6
ppm Bl F ) ~ KEXHEFL - BERS - AT (T EAYRES)) RIKEER
E - BLRETS - REASB —BENANBXE - BER TRITEHHE B
PR ES R E > MESRR 2 ERE > BRRWEEESSRB KRB AR (R
B~ KENS) » BARARZREUEATEANEEANRE . BELHERE
Srbs % K N9 e A Kisrp 0 FHROKE - TR ERESYE AR » OlHER
BTG > BRI > BOE ZAERARES R E KT - AR ANEERHERRERR
@ AEY > HEEREBRLFBEHNAPEEIAIELY DR ERTOYE
L RBIRES ©

=~ MART &

LA%gEHE

BELE EEY SRR
e BAER I 45 41301 IR 189 5
— 16—



RERBIT IERE » MEN 175 AH » BRARKAETEBRSAER
ABEHEER s ABRKES  REURERRESEY « SUIFYRAEREZEN
BR AEZERLE—-ENEE > B EFHEEYHERATH - EEEH
 MRBAZCHESER&GURE  RHARBIHERFRES S AS S EMTHA
BB LHHBAEZHEE -

2R,

LRBREAEEOVEIZERE  BEHABSETOYELTE » BRE
RERRERS > KA LBV BHEETA L2BS » DUNABEEERE ~ 55

ARTEDREZELRBEREABNERE » AEBESY SRS RE 2 RE
B (BhL ) ~ RRBAES—BR - ATHEE—2Wb - £=E - t FBEEAGB
BraaR ( BEayENLEZBIARLELER) » BE—-

AP 2R AR SR 2L SRR BRI -~ BT R
KERFEBERG  ARER - BROWM FTAHEEsBEHY > SAS AR
ALY HRZAAZAARES S ARG AEHS%ERE . 58
M- +—AEZHEWAE > BEZHRAED IS HENEE —X > @75
2HE§M¢6H%ﬁm5#m%’E%~°%$7HE£WE6Hﬁ%HU#K%
P AR MBESHYERELBUAKES RE  BES TN FRRESE A E
B (—-10C ) » BHAREME RS EKES -
3OMBE R

SHNERREEVRERCEREREREERASASH B 2B E+ UEIET 5
HPEHEAMREN (WUET -~ B%A - XS - AER -~ PALSESE ) ~ AERS
B CONERFD ~ DERIR ~ BRHIIL ~ 798 ~ HIRE ~ BFH ) ~ “HBEE ( K
WEKR) R—MREH (BREA) - HE= .

4538 Hik -
WHEE - VB RBRELEB 2D -

EAChloroform #5HY » FIMK KB E6H -

B AL ~ Kodh ~ TEEA ~ HHE ~ B~ WA ~ BRRZ 54 ¢

BAMethylene Chloride AL » FI )R 8§16 5 TR0 2R o
IR ~ MR Z 4 ¢

17



BiMethylene Chloride Y » T F A KEHF A RBHENETHERRY
Znie il o

DALARZ 7
IlMethylene Chloride #iEl » R PFB—Br K » bl silica gel B> FIAR
WS ETREARLSRH -

EERANZ T - :
LIDP— 1 #{t#% I Sodium hydrosulfite Z{ % I Vis-Spectrophotometer il &
» P B 394 nmo

Z o BXAsw

REASREEREEHMEATRS - BB S EEAAR ~ B EOKEN
EBEGRETEESBERESR  RHRAERACERAR  HMAE L ERAET %
EE MAE+ASEEERREREY  RERERBRE » FRURFNHHEZKR
Fisi ~ S8R ~ PO ~ B EIR B 2B ER ~ BER - B0 L BRZBH
R BERS BIRS  RMEZHERY (EM) » RERIZENERS > HE2HE
BHE D ZATN » £8BESAMBRI{LS Y ( Heterocyclic nitrogen compounds )
(IS ~ ZEA -~ PRLSEE - LRES) - BRMEEE (MEETHTH) » AR
WA (IMBRESS) - BEHETRNEER  U& - MRET > TREFERERT
EHRAGRE  REBRSH2ERERY  WEHRRAREZ 4 %A 46 KA @ IN&EF
CRID S E SRS s SEZREBEKREA  ERHEOURERES b2
AR 78.6% BFRAERSCEABNES - (A2HEREZ 22.8% » MNF ~ MELZ
AT ALLUEERES » NE(E2H¥ER 2 26.3% » MEHIE 28.94% » BF
CHESMREA FRBRNUBEEES - ARSWZEREFAEHESL 2H% 0 It
HERESRAREERZBINAR  SAREBENrY > HTGEKRSBER &
HinAE T RS DR - BREEHES - KAZRARAEE S EE - HRE ~ Rk
~ EOH ~ BRETR ~ IR ER - B % BB ARBEHR -

RAs > REES R HERBRRAER A ZBRARAT AR » —&M
=, GESBVHERRET 8K » KESELSES —10 A - KEAEMEMH.ZH B 5
RE > BEZHEMBREAE 2428 BEZHEHARBEAH20.3/F » NMEZH
R EEAE 20.0RF » OABERD 2% - RN HRi30 BHPR0 LM 6T
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R TREARRBER ABEHVEIRE  DESAT 2B HEARS &
FUEMEE > FRBRRIMEES o

BREOEREEEEA KRR » #MB AL EDERSE » MEZETE B
FRERHKEEPEENTRERS - TR LS B BIF6 533 e m SR 4w
ZREDF ? RETTRIEHYEL BREAS » REREETASREREN 2 - RN
RERABRRANCBANATRAREERE » AP R 850 8% ol ) 5
SZEAERINER » DEACFBEARPEE S BTHY > LB WEEHEF A
FRESTEASEEERE

HI75% 2 AR TIE 6 A RREZ 365 KBk i A (BT 54 2 1488 F 5 7
» REFRTETIRAZ Kp BEERRE 47 5 8k HAEHIR R ppb ( part per billion ) »
BT HERAE » REETHUHBEOVEEREME  FRE— SRR TREL 2
P BRI B8 ERRESY - BEESES VY BEERE By NaeEE s
BEREMERERAE YR ESAEE LS FESAB Y FHEALIRS

o
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#F— BiesamER R EAREERE

® & = fn #
B® B R ‘
B o B R OEHEE E=E HEST ® gt
5% 2 A 1 1 1 1 1 5
3 A 4 4 4 4 4 20
6 Fi 1 1 1 1 1 5
8 A 5 5 5 5 5 25
9 H 3 3 3 3 3 15
10 A 5 5 5 5 5 25
11 A 4 4 4 4 4 20
12 H 2 2 2 2 2 10
765 2 A 1 1 1 1 1 5
3 A 4 4 4 4 4 20
4 R 4 A 4 4 4 20
5 A 4 4 4 4 4 20
6 A 5 5 5 5 5 25
& =t 43 43 43 43 43 215
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X ~BIESVERFTESARBESB (TEE)

7S = 23 G B
& b i B
o B R OEWEY R=E EHHEBT @& @ 5t
%6 %E 7 H 1 1 1 1 1 5
8 A 4 4 4 4 A 20
9 A 2 2 2 2 2 10
10 A 4 4 '4 4 4 20
1A 3 3 3 3 3 15
12 A 3 3 3 3 3 15
TE 1A 2 2 2 2 2 10
2 A 1 1 1 1 1 5
3 A 1 1 1 1 1 5
4 A 3 3 3 3 3 15
5 A 3 3 3 3 3 15
6 A 3 3 3 3 3 15
& =t 30 30 30 30 30 150



FZ - MTEEIWRLE  HRR B LHB

®r ® % 8B

H & 1k 2 4 B

* ] X P X

Captafol u & ME®  cis-N-((1,1, 2,2-tetrachloroethyl)thiol
}-4-cyclohexene-1,2-dicarboximide.

Captan = a1 EM cis-N-((tricholromethyl) thiol )-4-
cyclohexene-1, 2-dicarboximide.

Carbaryl mn & Fl FB&E#H  1-Naphthyl Nemethylcarbamate.

Carbendazim R ¥ & X&EA 2-(metho xycarbonyiamino )-benzimidazole.

Carbofuran moF s BB H  2,3-Dihydro-2,2-dimethyl-7-benzofurangl
methylcarbamate.

Chlorobenzilate & & * &% Ethy! 4,4 -dichlorobenzilate.
%) B #EH  O,0-Diethyl O0-(3,5,6-trichloro-2-
pyridyl)-phosphorothioate.

Chlorpyrifos

Dicofol X W O BRM  4,4-Dichloro-aipha-trichloro-
methylbenzhy.

Methomyl w7 B B;&E® S-Methyl-N- ((methyl -cabamoyl Yoxy ) -
thioacetimidate.

Paraquat M & A BE#  1,1'-Dimethyl-4,4'-bipyridinium ion,
present as the dichloride salt (ICI/
Chevron) or dimethyl sulfate salt.

Parathion B B F&EW 0,0-diethyl O-4-nitrophenyl
phosphorothicate.

PCP-Na AS M PFHEF Sodium pentachlorophenol .

Permethrin B OB ¥ &Y 3-(phenoxyphenyl)methyl (I)-cis, trans
-3-(2,2-dichloroethenyl )-2,2~dimethyl
cyclopropane-carpoxylate.

Thiophanate- A4 EE FEM  Dimethyl (1,2-phenylene) bis-(

methyl iminocarbonothioyl) bis-carbamate.
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KM~ WERBERSHAEBY

REAE KH E A I A £ 8B B8 #HEYE & 8 B H
(Kg Al ha) ( %)

EEMNBEFRERR

2 80% TIRMERA BREH 8.392 28.94 3-9
W 65% WRLEHE BEH 621 21.11 3-9
M 24% 2 W ORER 6.000 20.69 12,3,5
& To 80% WiREHE BEM 2.047 7.06 3,5,8
2/ 40% WTRERH BEE 1.282 4.42 5-9
& 50 % TIRIEM M RE ™ 1.141 3.93 3-9
# B 86% wiktEmnE REm 0.922 3.18 2.
5 50 % wWIREGR H  BKE 0.485 1.67 5-6
fr Fl 85 % WREHRE HER 0.456 1.57 3,5,7
HBELERE 75% fREHE RER 0.411 1.42 3
A B OB 4%3 B REE 0.342 1.18 2,3,6-8
& R 50% WiRiEBRE BEB 0.250 0.86 3-6,8, 9
M 75 B 90% WREHE Raw 0.218 0.75 8
B R B 75% TIRES® BER 0.161 0.56 6-8
% O B 50% TRMERA REH 0.158 0.54 4-7
R H#r #© 40.8% 3 M BRHEH 0.130 0.45 5-8
E W OE B w OBE® 0.115 0.40 12
moR B 85% WIRMDE B 0.087 0.30 9
BHOX OB SS%E 0 W RaAH 0.053 0.18 9-10
® £ B 50% 4, B e 0.041 0.14 9
B OB R 75 % nBtEmE KE R 0.036 0.13 9
E E B 50% A " A 0.034 0.12 6-7
A M O 12.21%% B BEA 0.032 0.11 3-6
X X B 25.3% % B RER 0.029 0.10 9
WoE A& 25.5% % B REGH 0.017 0.06 3
H B B 10%43, B e 0.016 0.05 3
= & 0 9% uBsutnE R 0.014 0.05 6
£ R OB 10%K o - Y 0.009 0.03 7
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O~ TBERBREBHERE

E#EER HMH R AR B 7 BORR RHESE ERAH
(kg /ha) (%)

M & 7 0% mEkEm REM 4.625 22.8 2-10

2 B S0%AREHAEN HKEA 3.788 18.7 5,6,8

FETIH 0% MRERE REA 3.138 15.5 4-10

# 5 5% EER B REH 2.578 12.7 1,3-9°

R B E 0%URERE BREA 0.970 4.8 4-9

% w65 %A EHHRE  RER 0.824 1.1 1,5,11

ok OH % @imm AR 0.811 4.0 6-9

ok B S5%WE w & 0.630 3.1 5-8.10

O n 10%N m RaEw 0.459 2.3 1-6,8,9

£ LW 25.3 %4 B E 0.425 2.1 4-10

B 7 £ 25 % WIEMBEW  R&EE 0.418 2.1 3-8

m ok Bk 8% uREBRE BERH 0.381 1.9 1-6

w78 0 %uRERE RaEw 0.365 1.8 5-8

K BB 44 %5l o R&A 0.333 . 1.6 4,5,11

"R E BB m Ban 0.267 1.3 5,6

% Wi JT S0 iRl E REA 0.208 1.0 4-6

A b # 20 REHE  BEE 0.024 0.1 8

H HE 10%4 B REw 0.022 0.1 10
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RANBERNMEREFEMASEY

£ H & REE

BEEE B » A A %M A5
(kg ha) HEHHE(%)
FEHH FEH 80% WEE 5.483 22.88 3-10
6 M R 2% AW&10% 4.599 19.19 2-5,9
F |
Lt =1 HEB  80% "RMEE 3.937 16.42 2-6.8-10
% % HEMW 75 9% WRERH 2.081 8.68 4-6
e E RER 40% JEREDHE 1.856 2.18 4-6
¥ B BSH 25.39% 5, & 1.513 6.31 3-9
BR® R&EW 10% 7 #l 1.444 6.03 3-4
% B OREMW 6% TREBMW 0.720 3.00 6-7
2 B B R&W® 55% 15 i3 0.588 2.45 1-8
% 1B HEM 50 % BB HA 0.403 1.68 3-4
DA REM 83% ($H54%) 0.330 1.38 6-7,10
] R 8 7
B BB Bam 2.8% 4 il 0.314 1.31 5-6,9
& B 50 % WREDE 0.301 1.26 3-5,8
AR BREE 209% TRERDHE 0.241 1.01 9
K & B REE 50% "WREBH 0.201 0.84 3,9
B & mn HBEW D% TEEBHE 0.100 0.41 A
K B A REH 50%, 25 %BHAE 0.051 0.21 8-9




XLt~ HEREIAER

m %G i = 63 LC 50 (ppm)
i g =+ H i
1Lt =} 0.5 2.8 (bulegill)
% — 0.3 (harlequin)
m R 0.28 1.4 (carp)
m &k H 3.8 5.6 (mosquits fish)
H X & 2.4 261 (carp)
woOo® OF - 1.5 (carp)
5 I 1) S /\ - 0.18 (gold fish)
KB ~ 0.36
W B 3.4 0.80 (bluegill)
LSRN YA — 7.2 (carp)
S AR /A 1.5 -
FI - - 0.1 — 0.23 |
(2B - 0.005 0.002(bluegill)
A4 RIS 13.4 75  (carp)

* [T 8 : rainbow trout ( Salmo gairdneri )
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BRAE SVt 2 M~ AR 2 AR ()

oAU SAFL SR D ReE N s BRE T - REMRS

R

LE R R > B B SR R B AR ( landlocked salmon)—
FRENBR TE#aWn &k ( Oncorhynnchus masou Brevoort ) » BHROEAESS > W
BN TFRBC+=2F  BENSEHER WF RE-C+ PERBTESY EEEE R E O
B E S T o W54 BRI B O L IBATIL LIF o BAEARALRE 74 5
#37.24 %> B 75 FW67.90 % FT76 HENT72.32 %> FRMILRIRRIRS
o [AFET-RAMRIATE > tn74 Fi594.31 %> 75 E89.6% > 76 FM95 %>
RISERE - LA EIRE T > HRMERRH N SHIELEK BHARAEET
HIZEHNTY ~ MERBE 2 TS ERENE > RPBRRR R 5 TR AL 8D BR B T
FEE AR » TR EERIIMBER -

HRESET6 10 B28 HET6 F£11 20 RMEEAI4E B
7139k 400 > REEEA - FNEEEERE - 276 £12 510 B> HHRH
5162 B o (AT RAEE 95 % o WAL ~ sEC 2R ~ MR RKAE
> T lE RS R DR > 2K AR O 6 i TR - R
WIEB MR L ( Emerson’ s YpSs agar) B4R - BMWM MY - BB ERE
TrkEEET 16 C » KRERPEMEEL > EESmEkdd > SHERKBEELR
5% > AR A9 - B Chien 4G » wABAIEMKEIEC o M BT HER B
s 27 UGS I 2 R RS VR S R 0B > IR IE HREAEILRE > REEMMEH
Aeromonas sobria, Plesinmonas shigelloides, Citrobactium  freun-
dii, E. coli, #1 Enterobacterium cleacae HHH A AR B TEM B o B
BT 0 B IERRS SEE R AN > G A AN Sl B — et BRI TR A E R
PEMER AR o RELTAME T H—BADER - HKEFBIVES - B R R
AUR&E L SV ( Landlocked Salomon Virus) o 48K 2RI EARIKE T BAR

rROLpsEre BB SRR
L@ TR bR — By 12858 11529
BB EEFTTO
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A > AR o RFREMLI > FE-Z AN > A NE MBS B FER TPNV M4
25 M S EV R S LSRR AE &5 IO 5 » BEIRIVE 0. 62 %0 TPNV REIIR R 25T
KEI TERE - '

LR KB R > SRR IBNE > BRRMERECEE > mRES
) REW B E MR FERBIENLSVH BT AR BASA - BRA—RBR
B > SERTH RAGEEIET o i IPNV Ry b8 » /7R R Rk Al A HtsE
T () > SRIFEFH KRN > DESTRBS > B 1PNV k) 5
i S R B AR [ B — 2 o SEE RS SR TR L > T 2 AN BNEE > £
> TR L MR R B 1% > IS  TEIA YL > (BT R LR
s AT GURIRALBHE » FERETE P IR E IE SR > BB E D o IABRZ A
T ESBATE » IBABHRE » B K RIETRE B A AN 2R > MR EGE
3 e TGEE



KB L wA PR R oK B2
BER WEe’ MRE B

i VR S B

NG ek % S BRGS0 Wofis 2 E R 5 ME STAR SRR S FRLL 3R . BA AR » T
KA R > TR [ 2 B TR R 2 K B AR AN 6 B BB A VPRI A BRI » BERK P2
A SR SR 0 TR 224k > UL Bk B A8 A /K o T 388 A A A B SRR IR BRS »
SR TESaW) R B o BB BERIL » BBt ErIRERNEEZ — K
ZLETHARRE RETIMF - BTRRAPELHEEHYEZZRE - JIDE
REP M KA R X PR HE B o BT ¢ BRgRERRIUKEREHED
B LS FIKERESWE W B ESEMAPE LK KERFHEDH (B
SARREERER ) » LS VR EKEB LGS HA T o LIBErh KEE
BNWEBERABRAEZEE o

o~ BER AT AT

HEET54E10 AST64E6 A » 455 2 2 0N A PR L 2 @K BRH (85—
Yo FRE(H )  BECE=S) chBEo () » FF (HAEWN) RER
(o505 ) 5 6 MRS R —K o B THRKD BB RRSEF 55 itk 8 R12K
o> HEX 4GSR EBK o KESH B2 KSR BEHEKE SRERTRK -
BT SEESHLREAR « pH - BERREEESN » HAQEABBHED » 36 L
A EOERSLENESNEE - RRE - BE - A% > GRRA CABRAIE
BEE - RUOBREMAKERF o XKEZ2SWAEHERR (1982 ) Bikzl KBS
¥t | & Franson ( 1981 ) iRz [ Standard methods | $fisl 275 >

B 5 WAk 2 e T F) MBI SRk 25 B IRER A R0 A FHZ KBIAEHER

1w RBTFEEE By BT SE BT
2 B R BIsTE BEuE ER



55 pm 2 A DRE AR > BERE BT HEYEIATEE 10m] FHERH
RSB 1000 FEEBHA » MAHERK 100m] o @k e 25 R E
RO ERESERRFEKBAAL 2.5m1 Lugol’s solution Z 250 ml A &¥ Bt »
AKERIEFR 250 mle B2 BHAVEABEIERZ N ER SHEHE > Do ER
AR -EERERRE

=~ R # R

REFAEND 6 BEMFN{G 2 KENTRER : K 4.0~ 20.0°C » BEE
2.17~12.21ppm > pH7.8~ 9.5 s BB 150 ~ 560 pmhos/cm » EEE 70 ~
440ppm > $513.6 ~ 96.0 ppm , R E 5.28 ~ 88.79 ppm » (LBEZH R 0.08~17.60
ppm » SEFFEIHE 1.0 ~ 438.0 ppm » ¥ ND ~ 38.85 NTU » S EE ND ~ 0.399ppm
> i iR FBE ND ~ 0.013 ppm » FHEE B 0.167 ~ 1,191 ppm > EREEEEE 0.001 ~
0.374 ppm » #87% 0.004 ~ 1.181 ppm » /L ND~ 0.043 ppm » ByEEND ~ 3.51
ppm » EEFF ND~ 242,11 mg/m? o

REFREDH e s @H 248 ( 218 ) 2EHHERFEAE Y (KEBEDrT 8 &
» HEOEEDMILERBOAEEHEYI &) - HUMMEBAZ AR B HAED A S B
ERAKEE MLEERBoXK/MEFERE (208 ) >EEXBFE (208 ) >FE(
BE)) >HERO(TE) >PF(BE)>RE(UE) - FHFEBEIZHEDHT
BADERAR LU RAGEEMMRRS s REAF E » EEEKFHEF BRI &&
MMPMAEES » MRk IR BRI HAES - A3 EDEEEEHREE (
No./ L) FHLFHEE( 116,295 ) R » FEuE¥E (29,985 ) RIE HEAKRE
R A1 0.43 BiL 3,13 2 B » {uh2 FEA FHMERIAT 1.51 5 2.59 ZfH o

REREDH6 G HBEEMNE (BB) cohtREE Y (LW E » &
BEYRBER TRAHW 68 ) o ZU MR BHESRE DREREBZ KMKFRT
BE(RE)S>IRR (BHE) S>EXLFH(NE) >FF(88E) >hEBKO(BE) >
RE(BE) o fSEXE - FERBRREFZUAXRFRE 2B EHLEDEBRTHL
RAEBYERS  MHAB O~ P ERAEF=UANELBDYRE S o NAWB KR
BREDMUE LD B > TALRABMIT A LA REE 5 mRABHHRITFEL
Peridinium sp. {5 8% o KuhEVEE 4 .2 RS B LAY ( 455,039)
EETPFwE (64) BRIE; HEKEERBAR 0 1.76 2/ » AW2AE



02 B E B A 0.49 B 0.92 2] o

Y YA A EEERK 4 ~ pH ~ YIS R TR AR MRS IEAHRA 5 BRI D
o e ) BRI S A T ~ KR~ BB S RRE C ABTRRES SREEEE - B
CEER > TIEREIEA ~ ERREE BB > BERERR T RE MR mEaER A
FERR ©

v~ AL R

S - 6 A M2 T BEB R RAMES JIR108.4 % 516.4 ppb » iR
OFCD KR SRRy S EUEN » JUKE BHE BEMIRE S8/ o 3> HRE
carson ( 1977) FiRBH 2 K ERREHRB( TSI ) BERAE - BRI Z
TSI AR 40 ( AR 628 79 ZH D » KB LWy KB R SRR o

AL FIREZ mE Bl EY 0 BRT Characium, Staurastrum,Tetraedron ,
Eunotia F, Rhizosolenia ¥ 5 sk > Hfh& REEAE Palmer (1969 ) AR
165&@%%%%@%2?&%%%@&%’5@%%%% Btk 2 iE 52 AEeBd o
Scenedesmus, Nitzschia, Navicula, Synedra, Melosira, Gomphonema  F
Cyclotella MZETAL BB+ 3 gk T RAPEB LSRR EREEZ o

E)?'(?'@%J.ffﬁzKﬁﬁ%ﬁ%yﬁﬁé%ﬁﬁﬁﬁfi%zzFﬁﬁﬁﬁﬁfbﬁ( 1.51 ~ 2.59 ) #
BB AR Lﬂﬁiﬁﬁiﬂ%ﬁﬁiﬁ?é%zzﬁﬁﬁﬁﬁﬁ?b%{ﬁ@?ﬂﬂgﬁ?ﬁﬁ% °

WE S AR £ Z Peridintum (E4@m% 3 Peridinium BEEEE ~
qgere 1 COD BIEARHD » RRRERRERR ~ ERERSERMEZRE
iR AEA ~ ERREA THEBEREWESEIEMAN » FEREREL
S HEAREHIRBEZEE

)k PIE i A Y TR v AR RS 0,19 ~ 1.228 ppm (33> 0.516 +0.218 )
B Peridinium ﬁ‘lﬁﬂﬁ%?_%ﬁ?@ﬁ{&ﬁ?%ﬁ( 0.02 ~0.05ppm ) R%o
WREHIBERS 0.01 ~ 0.374ppm ( 45> 0.024 +0.050)YBER R Peridinium
TP E 2 R K ERESERE (0.02~0.1ppm ) ©

AR IS EEA R 2B i EI & ( COD §RE0.08 ~17.60ppm 3 F4#93.6814.35)
WA BEMARE » 2B MEZFE - BT A B B WMk by o LURHE Peri-
dintumz K &8 76 o

BEmMS2» KFPBLEYW Peridinium 2 BRI S DE ~ B RADERBRTR
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PE SERBRTUFERER MEUSSREE T EERELFE; Wiy, &
R RR IR BARE] » LA R -~ hBRAEDHRNTZRIDAE > &4
BN EERR A DT » B HAEN o L BTREXPELEKRS @854
RERAFERE » WAAHIAKEZ KEREYHZ BLEHERIBEER



RN £ 58 2 A B B R H B
AT Nl

BIIE £50 R A TS - A B ES i - A HIARRER 2 BE - S
REARS . USRSSEI K AR L EES B - BRI AER
EESAEEAMILER AR TR REREHE 2R -

SIS FE7E 150 230 B3 » T SER BRHABRRE - MERAREEEE
y FEAGESBEX LB R B  (AEHEEREIFSREABR Y - #RAR
wEFFLCBEATAEKBORNE AREELERESHNESM2E14A%  F
B TR 70 ZER Bubk o fE BT S ROt Bl R » Mt @M REREE 24 FETERER
,  MESBM B AR BRHERRNEFZEERE -

e A — N FEeErREEREB EME » SHEEEEM
) R (REATE B BRI B > B~ E BB R BB A TE - WERBE BRI
R — I AR o — AR M F— R » ISEEIOR 6 A o

REkh BT E RS BERIEHERFEACER  HRNEGAENAER
Wik A - Mtk DR AR TS c KeMTZESHE  Fag Bl sms R
 BRAERRIeTB LZEBR -

I £ B S5 » B R MR LI o A BATME R & B TR SR o HERR
S & TR RS » AR AT LURM A HIES » A0 TR th 6 BRI ATHOE B o AR RRR
ol G HEEBUE o 8% BAEF RBNR > B VBCSEER S M T2 BRE
S (7 o Pl BTG BEEER » DHESAL SN AR BEF R it

MIEmEt 2% 3AE  EEZHBERATENR K - S4AEFMHEARR
Mm@ — B 7E o DS A BT 0 B TER OREMEN - HEEHLRARA
B 32 R a T HEgRRBEEY 24 R - S9RBERZSEOEE
£ OFBAEMABIET 0K HRB I NECEEE T HERAFBERRER
» BB TE R IR D RS R 0 (B KRR RS - ERIEERE (DR B €

MY EaELSERBERE=ASLEN  BERHTAT % B %%
st — A BRI H TR o e AR RN B MO SRR R HE— B ©

Yo R B B W BTR A
L bt 1 A b B 2 B 1289
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AR B E D RSEE B A EHEETENRE  DHEmBERE e
B RARERD  BRETEGHBRENEE - BERRZ & H36.7%
PEER 76 FMRET > F71.4 % MIGEX - H 77 £2RB{E 39.6 % HFE AR
ZIETHEERG o RkERH BHE—~ PR » A% B GRIEE -

REBL ERN » HEZERENREETHBREQE TFIEE -

LY ERERFERERE ) BRBEEABHARMN » BILREB K o

2. IHPE RENREE AT LUHIE AR R EE - v DUERE ARE R KRBT ITIF

3 H MRS RBEEE s A - RS - HE  BUEHEA R o

ABRTHMEAEAERE s TEEBKEARSEBMIFEER o
sHEESNGEEFHE BHRERRAINAESFERRE -
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An Introduction to Nature Conservation Work

Council of Agriculture !

1.  Guidelines for the Conservation 1989 of Nature/Culture, Landscapes and Wildlife.

(I Objectives:
The Council of Agricuture in cooperative with provincial (municipal), and county
(municipal} governments are devoted to the work of natural/culture, landscapes and
wild fauna/flora conservation. Priorities has been set-up to promote natural resources
conservation in order to maintain the stability and resource rational utilization of
the ecosystem.

(I1) Scope and Priorities of the Work

A. Strategies
1. To collect baseline data and set-up the system of nature/culture, landscapes and
wild fauna/flora,

2. To protect endemic species of special and rare wild fauna/flora and unique

landscapes.

To strengthen the resources conservation of shore/marine and freshwater fishes.

To strengthen the specialist training proprom,

To promote publicity and education program.

To draft or amend nature conservation regulations.

S o AW

To strengthen international cooperation and join the international conservation
organizations to promote joint programs.

B. Measures:

1. To protect the forests and stope-land resources, and prevent excessive land use.
2. To investigate agricultural pollution problems and design control measures to
improve agricultural production environment.
3. Toimplement long-range greening program.
C. The Priorities of the Work and Job Assignments
The followings are important and feasible items of the program. The sponsoring

and co-sponsoring agencies of the work items are:

1. 37 Nanhai Road, Taipei, Taiwan 10728, R.0.C.
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Work item

Sponsoring agency

Co-sponsoring agency

1. To establish data system of natural

landscape and wild fauna and flora,

i) To establish the data base of the
nature/culture, landscapes and

wild fauna and flora

ti} To track the condition of
foreign wild animals and
establish their database after

they was sold to Taiwan

iiiy To investigate and commercial
utilization of the wild animals

by the game-shops.

2. The design, management and
maintenance of the nature
reserve

1) Kwan-Tu Nature Preserve

ii) The Yuan-Yung-Lake

Nature Preserve

Council of

Agriculture

Council of

Agriculture

Council of

Agriculture

Taipei provincial

government

The department of
Forest development,
the Vocational
Asistance
Commission for

Retired Serviceman

The research
organizations
concerned, colleges
or universities

and private bodies

The research
organizations
concerned, colleges
Or universities

and private bodies

The research
organizations
concerned, colleges
or universities

and private bodies

Council of

Agriculture

Council of

Agriculture




Work item

Sponsoring agency

Co-sponsoring agency

iii) Ha-Pen Nature Preserve

iv) The San-Yi, Ho-Yen-Shan

Nature Preserve

V) Amentotaxus formosana Nature

Preserve

vi) The Taiwan Cycas Nature

Preserve

vii) Tan-Shui River Mangrove

Forest Nature Preserve

viii) Pin-Ling Keteleeria devidiana

Nature Preserve

ix)} Ta-Wu Mountain Nature

Preserve

x} To strengthen and improve
the quality of environment
of the ecological preserve,
nature reserve, rare fauna
and flora protect zone and

forest recreational areas

xi) To avoid the damage of the
ecosystem when doing an

engineering

Taiwan Forestry

Research Institute

Taiwan Forestry

Bureau

Taiwan Forestry

Bureau

Taiwan Forestry

Bureau

Taiwan Forestry

Bureau

Taiwan Forestry

Bureau

Taitwan Forestry

Bureau

Management -
organization

concerned

Management
organization

concerned

Council of

Agriculture

Council of

Agriculture

Council of

Agriculture

Council of

Agriculture

Council of

Agriculture

Council of

Agriculture

Council of

Agriculture

Council of
Agriculture

Council of

Agricuiture
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Work item

Sponsoring agency

Co-sponsoring agency

xii) Each engineering should

be designed and improved
before proceeding, and the
methods of doing the work,
such as taking mud, dumping
the waste soil should be
well-considered and the
planting and greenish after
the finishment of the work

are also necessary

3. To protect the endemic rare

wild fauna/flora species

and unique landscapes

1)

1)

iii)

To investigate the rare wild-
life and unique landscapes,
and make a public announce-
ment according to Cultural
Heritage preservation law if
necessary.

To strengthen the protection
of Taiwan endangered species
by artificial breeding or gene
preserve the present its

gxtinction

To strengthen the studies of

the ecology, habit, population

distribution of wild fauna/flora

and forest stream fish and

establish prolong monitor data

base

Management
organization

concerned

Council of

Agriculture

Councit of

Agriculture

Council of

Agriculture

Council of

Agriculture

The resecarch
organizations
concerned,
colleges or
universities and

private bodies.

The research
organizations
concerned,
colleges or
universities and

private bodies.

The research
organizations
concerned,
colleges or
universities and

private bodies.
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Work item

Sponsoring agency

Co-sponsoring agency

iv) The execution of gene
preserve of endemic species
and protection of special

landscapes.

v) Control the infout trade of
living specimens, products

of rare or endangered species.

vi) To strengthen the quarantine
and monitor of rare or
endangered importation

species.

vii) To strengthen the prohibit of
illegal behaviors of excessive
felling of trees and lands,
over-hunting, to fish by

poison, dynamite, electricity.

viii) To strengthen the studies
of ecological environment
of the sensitive zone and

special landscapes

ix) To draft the law or regulation
of nature ecological and
wild fauna and flora

conservation

Provincial
{(municipal)

government

Council of

Agriculture

County {municipal)

government

County (municipal)

government

Council of

Agriculture

Council of

Agriculture

County
{municipal)

government

County
(municipal)

government

Council of
Agriculture,
Provincial
{municipal)

government

Provincial
(municipal})

government

Provincial
{(municipal)

government

Provincial
{municipal)

county (municipal)
government and

private bodies.
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Work item Sponsoring agency

Co-sponsoring agency

X) To draft the laws or regulations Provincial
cach dealing with nature (municipal)
ecological and wild fauna and govermnment

flora conservation of every

provincial (municipal)

4. Personnal training

1} To invite scholars or Council of
experts to take park in Agriculture
nature conservation seminar
unregularly.

i1} Tosend qualified specialists Council of
abroad for study Agriculture

ii1) To enhance the conservation Council of
concept, of government Agriculture,
technicians provincial
{municial)
government

Council of

Agriculture

The research
organizations
concerned,

colleges or
universities, private
institutions,
provincial
(municipal) and
county (municipal)

government

The research
organjzations
concemed,
colieges or
universities,
provincial
{municipal)
and county
(municipal)

government
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Work item

Sponsoring agency

Co-sponsoring agency

iv) To design and establish the nature

conservation library center

5. Education and Publicity

i} To help the organizations

i)

iv)

concerned and private
bodies to take in the nature

conservation activities

To help the organizations
concerned and private
bodies to print for

publication of nature conservation

To propagate the nature
conservation concept by

T. V., and other media.

To strengthen the environmeatat
interpretation at ecological
reserves, nature reserves

and protective zones of

fauna and flora species

Counci! of

Agriculture

Council of
Agriculture,
provincial
{municipal)

government

Coungcil of
Agriculture,
provincial
(municipal)

government

Council of
Agriculture,
provincial
{municipal)

government

Management
organization

concerned

The research
organizations
concerned,
colleges and
universities,
county (municial)

government

The research
organizations
concerned,
colleges and
universities,
county (municial)

government

The research
organizations
concerned,
colleges and
universities,
county (municial)

government

Council of
Agriculture,
provincial
{municial)

government
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Work item

Sponsoring agency

Co-sponsoring agency

i} To strength the cooperation

i) To take park in the

iii) To earn the support from the

6. To strengthen the international

cooperation

Council of

and exchange of investigation/ Agriculture
research techniques, and
to join the international
organization concerning
nature ecology and wild

fauna and flora conservation

Council of
international conservation Agriculture
mecting of nature ecological

and wild fauna and flora

and invite the conservation

cxperts to Taiwan to help

our conservation work.

Council of
international communities to Agriculture
sponsor intemational conference

on nature ecology and wild

fauna and flora

The research
organizations
concerned,
colleges or
universities
and private

bodies

The research
organizations
concerned,
colleges or

universities

The research
organizations
concerned,

colleges or
universities,
provincial
{municipal),
county {(municipal)

government

(I11) The Fund Sources:

1.

and county (municial) government in every fiscal year.

the contributions from the public.
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II. F. Y. 1989 Nature/Culture, Landscapes Conservation Projects Supported by Council

of Agriculture

The Subject matter of Program

Executive Organization

Al

A2

A3

A4

A5

A6

B2

B.3

B.4

B.5
B.6

B.7

The conservation of land-locked salmon (Oncorhvuchus
masou):

The protection of land-locked salmon (Oncorhynchus masou)
habitats

The ecological studies on breeding halitat of Taiwan land-
locked salmon (Orncorhynchis mason)

Ecological studies on benthic fishes and algal flora of Yeaun-
sheng stream, associated with landlocked masu salmon (1),
The residue control of pesticides in the water of Chi-Jia-

Van River

Landused management planning of the salmon protection
area in Chi-Chia-Wan Creek,

A fish way constructing project for fiscal year of 1989 at
Chi-Chia Wan based on the survey results of the living habits
of Plecoglossus altivelis in northern part of Taiwan (North).
The investigation of rare fauna/flora species and landscapes:
Pilot banding project of east asia international migration
birds

The conservation plan of natural renewable resources in
Lien-Hua-Chih area

Survey of butterfly resources and recovery plan of Troifes
magellanus

A behavioral and ecological study on formosan reeve’s
muntjac (Muntiacus reevesi) (I11)

Study of the behavior and ecology of Taiwan Macaque
Studies on the assessment of rare and threatened plant
species in Taiwan

Columnar basalt landscape in Penghu.
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Wu-Ling farm VACRS

National Taiwan

University

National Taiwan

Normal University
Taiwan Agricultural
Chemicals and
Toxic Subtances

Research Institute

National Taiwan
Universijty
Taiwan Fisheries

Consultants, Inc.

Wild Bird Society of
Taipei

Lien-Hua-Chih Branch
Taiwan forestry
Research Institute
Taipei Chengkung
High School

National Taiwan

Normal University

National Tatwan University

Tong-Hi Catholic
University
National Taiwan

University

b
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D.5

D.6

D.7

D.8

D.9
D.10

D11

E.2

E3

Ed4

E.5

Pilot project of interpretative services in forest ecosystem

Technical improvement on naturat protection project of
F.Y. 1989 |

In producing of “The beautiful land “broadcasting program
for promoting natural culture and scenery conservation

Natural conservation library

Ecological conservation activities of collage students
F. Y. 1989 nature conservation and environment protection
workshop

Project of research activities on natural ecology of Chitou

The Wild area fauna resources investigation and assessment:
Survey on the commercial utilization of insect resources
in Taiwan '

Health monitoring and disease survillance in exotic animals
of the zoos

An investigations on the egret resources and its impacts on

aquiculture

The investigation on the consumption of the wildlife resource
by the aborigines in Taiwan
Wildlife data bank of Taiwan (1) Amphibians
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Experimental Forest
of National Taiwan
University
Technique Division,
PDAF

The China Youth
Broadcasting Station
Taiwan Forestry
Research Institute,
National Taiwan
Normal University
China Youth CORPS
China Youth CORPS

Experimental Forest
of National Taiwan

University

National Taiwan
University

Pig Breeding Science
Research Institute
National Taiwan
Normal University,
National Museum of
Nature Science,
National Ping-Tong
Agriculture Coilage,
National Taiwan
University,

National Chung-San
University

National Taiwan
Normal University
National Taiwan

Normal University



E.6

F.2

L1

1.2

1.3

14

K.1

K.2

The study of provisioning to Taiwan macaque (Macaca

cyclopis)

. The international cooperation and specialist training:

Symposium on natural resources conservation

First symposium on disease control of exotic animal

F. Y. 1989 support to the activities of nature conservation
task force

F. Y. 1989 the activities of nature and wildlife Tesource
conservation task force (II)

The

projects:

nature/culture,

landscapes conservation

TESoUrces

The conservation planning of fish in forest area

Project of research activities on natural ecology of Yuen-

yang lake

Study of the hunting organization of atayal and research
the felation between its function and wildlife conservation
The ecological study of formosan seron (Capricornis crispus
swinhoei)} — Dropping decomposition

Study project on planning and management of nature reserve

F. Y. 1989 the activities of nature and natural resource of
flora and fauna conservation task force:

Studies on the conservation of chinese pangolin Manis
prentadactyla pentadactyia

Habitat selection and its vegetation analysis of formosan

muntjac (Muntjacus reevesi microcus the geo-kin-yang area,
Ilan)

National Taiwan
University,
Lan-Young Branch,
Taiwan Forestry

Bureau

Academia Sinica
National Taiwan
University,

Taiwan Forestry
Research Institute
Pig Breeding Science
Research Institute
Council of

Agriculture

Taiwan Forestry
Bureau

Yi-Lan Branch,
China Youth CORPS
National Taiwan
University

National Taiwan
Normal University
Taiwan Forestry

Research Institute

Taiwan Forestry
Research Institute
Fujen Catholic

University



K.3 Fish protection of ching-shui-gou river Nantou County

Middle School

K.4 Preservation and uses of Taiwan wild tea germ plasm Taiwan Tea industry

improve Research

Institute

K.5 Ecological study of beech forest of Taiwan Taiwan Forestry

Research Institute

K.6 Transplanting experiment of endangered aquatic plants Taiwan Forestry

around Taoyuan area Research Institute

III. Fiscal Year 1989 Nature Conservation Events, council of Agriculture (July 1988 ~
June 1989)

1988
Jul. 9

Aug. 22

Aug. 30

Sep. 10

Sep. 22

Oct. 14

A meeting was sponsored by Council of ‘Agriculture to discuss the work plans to
protect the forest stream and river fish resources,

This Council and the Ministry of Economic Affairs jointly signed to publicize
“"Amentotaxus formosana li. Keteleeria davidiana (Franch), Rhododendron
hyperythrum Hayata, Rhododendron Kanehirai Wilson, Isoetes taiwanensis Devol,
Cycas taiwaniana Carr., Fagus hayatae Palib, ex Hayata, Podocarpus costalis
Presl, Juniperus chinensis L. var tsukusiensis Masumune, and Bretschneidera
sinensis Hemsl to be the rare flora species according to Cultural Heritage
Preservation Law,

In the first preparatory meeting for National Agricultural Conference the topic
“How to strengthen the nature/culture and landscapes protection, maintain the
ecology balance and promote the nature resource continuously utilization™,
and obtained preliminary conclusions.

The 1988 annual meeting of International Association of Fish and Wildlife
Agencies (IAFWA) held in Toronto, Canada, Dr. Liu Associate Researcher of
Academia Sinica was our country’s representive,

The Executive Yuan approved “The Outline and Implementation plan for
conservation of nature/cvlture, landscapes and wild fauna/flora’”.

The members of Commission on Nature/Culture Landscapes of this council,
Drs. Chang, Kun-hsiung and Yao-Sung Lin represented our country, and went to

Japan to attend the “World Salmon and Trout Conservation Symposium’ which

is held in every four years.
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Oct. 17

Oct. 21

Nov. 7

Nov. 28
Dec. 5

Dec. 6

Dec. 18

Dec. 19

Dec, 21

Dec. 24

Dec. 28

Dec. 31

1989
Jan. 3

This Council cooperated with Department of Biology, National Normal
University sponsored the Workshop of Cerous nippon taiousanus BLYTH
recovery plan at the National Taiwan University.,

The Commission on Nature/Culture Landscapes of this council held the 25th
joint meeting.

This council with the pig Breeding Science Research Institutc held “the first
wild animal disease contral seminar™ at National Taiwan University. And Dr. Lue,
Si-kwan and Dr. Emil Dolensek were present at this workshop.

Mr. Tom Milliken, TRAFFIC-Japan visited Taiwan.

Dr. Yu yu-hsien, chairman of this council delivered a speech “The review and
perspective of nature culture landscapes and wild fauna and flora conservation
work” at the central conbinate commemorative meeting in memory of Dr. Sun
vat-sen, founder of the Republic of China.

Dr. Hiroyoshi Higuchi, the head of Japan Wild Birds Research Institute, made
a speech at Taiwan Forestry Research Institute,

The Bo-Po-Mo monkey park situated at Shin-Chu imported from England a female
gorilla which was twenty years oid, weighted 200 kilogram.

The Commission on Nature/Culture Landscapes of this council held the 26th
joint meeting.

This council with many scholars, specialists and vidio production company to
discuss how to make the vidio film of the four nature preserve of Ho-Yen-Shan,
Kwan-Tu, Tan-Shui river mangrove forest and Pin-Ling keteleeria devidiana.

This council and Scojety of Wildlife and Nature R.O.C. and Construction and
Planning Administration, Ministry of Interior, R.O.C. held “‘Nature Resource
Workshop at Academia Sinica International Academic Center. Dr. C. Santiapillai,
representative of WWF and Mr. H. Tokunaga, representative of TRAFFIC-Japan
were invited. Nineteen papers were presented,

Dr. Yu Yu-hsien, chairman of this council reported the application of Giant panda
import at the Legislative Yuan.

This council with scholars and specialists discussed the aim and principle of the
Sino- American agriculture cooperation in wildlife and stream fish conservation

and forestry recreation.

The Bo-Po-Mo Monkey Park situated at Shin-Chu imported from France a male
gorilla which was fifteen years old; weighted 180 kilogram.



Jan. 20

Jan. 23

Jan. 30

Feb. 4

Feb. 14

Feb. 21

Feb. 23

Mar. 15

Mar. 23

Apr. 1

This council with BOFT and Customs discussed the measures to prevent the
illegal trade of animal. Among it, the ivory, homn and leather of rhinoceros,
alligator meat, mask, coral and alive birds were all included.

This council summoned the members of cach county (municipal) government
and held the meeting to discuss the topic: “How to improve the benefit of
Taiwan wildlife”.

This councll and the Ministry of Economic Affairs jointly signed to publicize
“Selenarctos tibetanus formosanus (Swinhoe), Neofelis nebulosa Giffih, Lutra
lutra chinensis Gray, Pteropus dasymailus formosus P. L-Sclater, Oriolus traillii
ardens (Swinhoe), Otus elegans botelensis, Ketupa ketupa flavipes (Hodgson),
Spizaetus nipalénsis fokiensis Sclater, Ictinaetus malayensis {Temminck), Strix
leptogrammica calligata (Swinhoe), Strix aluco yamadae (Y amashina), Agkistrodon
acutus (Glinther), Eretmochelys imbricata squamata Apgassiz, Dermochelys
coriacea (Linnaeus), Chelonia mydas japonica (Thunberg), Caretta caretta gigas,
Varicorhinus alticorpus (Oshima), Agehana maraho (Shiraki & Sonan), Sasakia
charonda formosana (Chen) and Troides magellanus (C & R Felder), to be the
rare fauna by the Culture Heritage Preservation Law.

The Yi-Lan County government and its policeman swept the game-shops and
obtained a significant effect.

This council sent a document to each county (muncipal) government, to inform
the wildlife owners to register before the end of June, 1989.

The 8th International Investigation Research and Management Seminar of bear
tribe species, took place in Canada, Feb. 21-25. Dr. Wang Ying Associate Professor
of National Taiwan Normal University represented our country to attend this
meeting.

The Commission on Nature/Culture Landscapes of this Council held the 27th
joint meeting.

This council publicized the document “The procedures of import/export of
wildlife requiring intensive conservation and The notice for carrying or mailing
wildlife requiring intensive conservation in or out of the country.’

This council invited Dr. Alan Rabinowitz, specialist of the New York Zoological
Society (NYZS) to held the meeting to discuss “The design and management of
the nature preserve of Ta-Wu Mountain.’

This council and Taipei Zoo Park sponsord the workshop of Taiwan Animal
Geography and its Origin.
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Apr. 11

Apr. 13

May 12

May. 28

Jun. 13

This council and Taiwan Forestry Bureau spimsored a two-days workshop to
discuss “River and stream in the forest’” and invited Dr. David Heller and
three Japanese specialists.

Dr. Tom Milliken, TRAFFIC-Japan representative came to Taiwan fo discuss
about the ivory trade affairs. '

This council and Taiwan Forestry Research Institute held a workshop to discuss
wildlife investigiation techniques and organized a field trip on May 13. Mr.
Donald L. Neal, american fish and wildlife research specialist was invited to make
a speech on tracking the wildlife by the radio.

This council held the conference of nature conservation for volunteers in nature
conservation extension education at Chian-Tang Overseas Youth Center.

This council held the second workshop of investigation of nature/culture and

landscapes at National Taiwan University.
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The Protection and Patrol for
Formosan Landlocked Salmon (Oncorhynchus masou)
and its habitat

by

Ming-Shan Chang

Introduction

Formosan landlocked salmon, an organic legacy of glacial epoch, is the only species of frigid-
zoned fish in Taiwan. Formosan land-locked salmon was used to be anadromous; However, it finally
evolved to landlocked due to the drastic change of topograpily. Formosan landlocked salmons live
in mountain streams with water temperature under 16 degree Celsius. The change of forest vegetation
raised the temperature of stream water. The population of salmon has been declining. The over har-
vesting (such as potsoning, electro-fishing and bomb-fishing), over developing agricultural activities
along Dai-Chia River, and the construction of check dams have seriously affected reproduction of
the salmons. Finally the Formosan landlocked salmon became threatened and endangered. Now
they were confined only in Chichiawan stream. Conservationists and government started restoration
program and fundamental researches pertaining to this population. This article reported the patrol

and protection in Chichiawan stream during 1984-1988. -
Area of patrol and protection

Formosan landlocked salmon inhabited at good-covered pools with flat bottoms in Chichiawan
stream. East bank of the down stream of Chichiawan Stream were mix forest with natural broad-
leaved trees and coniferous plantation. Vegetation covered the bank quit well. West bank was mostly
hills with gradual slope or shoals, which were used for farming. Since 1963 under the government’s
policy, veterans could have cropped the high latitude and cold weather deciduous fruit trees and some
summer vegetables. Farmland and stream were separated by typical stream bottom vegetation about
10 to 100 meters in width. A road from Wulin farm to the forest recreation region of the Forest Bureau
was also on the west bank. Public cauld not be banned to enter the forest region, which was an scenic

area for recreation.

Wu-1ling Farm VACRS, 3 Wu-ling Rd. Lishan Taichung
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Law of Enforcement

Preliminary program on nature conservation included the formosan landlocked salmon:

On December 18th 1983, an speciul team of policy makers and experts were organized and worked
out the Preliminary Scheme of Nature Conservation for Taiwan on September 18th in 1984. Formosan
landlocked salmon should be regarded as a threatened and endang;red species. Design and planning
for restoration and protection of this species were essential, and should be classified as a national
operation. Thereafter, on January 31st 1985 the Executive Yuan proclaimed that the Preliminary
Plan of Nature Conservation for Taiwan should include preservation of the Formosan landlocked
salmon.

Based on the Cultural Assets Preservation Act, Administration of Economics announced that the
Formosan landlocked salmon was an endangered species and was classified as cultural heritage. Also,
its habitat should be sketched as an Ecological Conservation Area; any change and damage to it from
its original status were forbided. Term of imprisonment is up to 5 years and/or fine is up to 60,000 NT
dollars to whom cause the habitat damage. To whom catch the salmon, term of imprisonment is up
to 3 years and/or fine is 20,000 NT dollars.

Methods of Enforcement

1.  Duty sections:

On February 16th, 1984, the Executive Yuan considered the preservation of Formosan land-
locked salmon as a major objective in the preliminary program of ecological conservation. Rules of
patrolling and protection were proclaimed on February 26th. The area of patrol and protection were
divided into ten units as duty sections, which included Wulin Guest House, Sections Fruit One, Fruit
Two, Fruit three, Fruit Six, Vegetable One. Vegetable Two, Chin village, Ming village, and Daichia
Planation Wulin Shanchuan. Meeting to review the results of enforcement have been organized every
6 months., Members of the meeting included the governer of Hoping count, polices and representative

from each duty section.

2.  Conservation Center:

September 13th, 1984, the Conservation Center were partially funded by the budget of patrol
and protection. On October 1st. The Conservation Center were build from the original Produce QC
Station. Two personnel and 2 military dogs were hired through the Committee of Veterans. The per-
sonnel were moved in the Conservation Center since January 1st, 1987, and the center were official

named the “Masu Salmon Conservation Center”.
3. Public Education:

To visiting individuals and groups, a motion picture” Fruits of the Restoration for Masou Salmon™
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was shown, Memorandum “To Keep the National Heritage” has been postered at the guest rooms
and passages. College students majored in biology or zoology were hired to interpret about the con-
servation of Masu salmons to tourists in summer vacations.

4,  Control of Waterfront

To reduce law-broken events and to guarantee the security of salmons, fences were constructed

around the Spring Pond and trials to stream side where salmons aggregated.

5. Prevention of stream pollutions:

Littering by residents along stream was banned. Garbages were cleaned and moved away every
two weeks. Camping was prohibited aside the stream; camping ground was provided in down stream
to reduce the pollution by tourists. Between a Wulin Shanchuang and Wulin Guest House, a six-
mile waste water drainage channels were build. A waste water processing station near the Wulin

Guest House has been under construction.
6. Managemennt of agriculture:

Banned pesticides and fertilizers were rigorously prohibited, and those with low toxicity were
advised. Cooperating with the Center of Asian Vegetables Researches and Development, biological
controls were conducted to reduce the dosage and amount of use of pesticides and fertilizers. The
Institute of Agricultural Pesticides and Toxicity monitored the contents of fertilizers and pesticides

from the steam water.
Results

Through the media and propagation, most public are getting realize that Formosan landlocked
salmon is a natural and cultural heritage.

Duty sections were established, which followed the organization of produce sections. Farmers
also shared the duty of monitoring illegal fishing, such as casting, electro-fishing, poisoning, netting,
etc. Result was significant,

At the very beginning of this protection program (in 1983), Formosan landlocked salmons were
sorely found at Spring Pond, Wulin Drawbridge, and several well-covered pools. According to field
experts, the population size of Formosan landlocked salmons was only about 200 then. In 1986 the
population size was 646, based on the census by Professor Y. S. Lin. In the summer of 1987 in the
same area, it increased nearly to 2000. Salmons were easily seen in the shallow area of the stream
while standing by the Wulin Road. During the breeding season (October) schools were simply noticed.

To incrcase the population of Formosan landlocked salmons, Lukang Fishery Experiment In-
stitute conducted hatchery and propagation for salmons. Twenty-two fingerlings and adults in 1985,
307 in 1986, and 154 in 1987 were hatched successfully. On March 26th, 1988, 250 salmons born

in 1986 were tagged and released in Shue-shan stream and Chichiawan stream. According to tracking
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and investigation by field experts, released fish seemed to be well-adapted to the natural environment.

The restoration of salmons should increase the population size tremendously.
Conclusion

Under the policy and decision of the Executive Yuan, restoration program of Formosan land-
locked salmon became a national project and operation for conservation. It was funded by the Council
of Culture Reconstruction in the very beginning. Thereafter, The Council of Agriculture gave its
support and grands to this program.

East bank of Chichiawan stream were for the purpose of recreation and scenery, except some
agricultural land. For the long-term goal of conservation for Formosan landlocked salmon, a manage-
ment scheme of land utilization should be planned as soon as possible to compromise the conflicts
among agricultural production, activities of tourists, and preservation of salmons.

Chichiawan stream was scenery and recreational area for public. Sorely two patrolmans were
not enough to cover all area. I would like to propose that public education pertaining to ecological

conservation would be essential for preserving endangered Formosan landlocked salmon.
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The Monitoring of Pesticide Residues in the Water Samples
from the Masu Trout Protection Area of Chi-Jea Van Stream

Gwo-Chen Li, Yi-Hwar Lee, Shwu-Pyng Hwu

In an attempt to protect the masu trout from the
possible toxic effect of pesticides used at the orchard and
vegetable fram around the Chi-jea van stream, a survillence
program of ©pesticide wusage in the area have been set up
since 1986..

Chi-jea van stream was the major habitate of masu trout.
Around the stream, vegetables, apples, pears, peaches have
being grown, The total area is about 175 hactares. These
farm all belongs to the Wu-ling Farm.

Wu-ling Farm kept good vrecord of pesticide have being
used 1in their farm. In 1985, eighty-eight percent of
pesticide used in that area were fungicides, mainly belong
to the heterocyclic nitrogen compounds, organic sulfates,
and organo-copper compounds. Only 4% of pesticide wused in
that area was insecticides ( Table 1 ). Most commonly used
insecticides in that area were <carbaryl, dimethoate,
methomyl and chlorpyrifos. Similar use patterns were found
in 1986 ( Table 2 ) and 1987 ( Table 3 ). The reduction both
in quantity and types of pesticides were found.

In general speaking, the number of pesticide application
was fluctuated depends on the occurrence of pests. Average

12-18 application of pesticide per year. and the application

Taiwan Agricultural Chemicals and Toxic Substances Research
Institute.

189, Chung Cheng Road, Wufeng, Taichung Hsien, Taiwan. 41301
R.O.C. —92__



were concentrated from March to October. The total active
ingredient used per hactare during 1985 was 29 kg/ha, during
1986 was 20.3 kg/ha, and during 1987 was 24.2 kg/ha. The
types of pesticides used was decrease from more than thirty
in 1985 to about 20 in 1986 and further declined to 17 in
1987. Apparently, the regulatory control of pesticides used
in that area have gained good results.

In an attempt to investigate the possibility of
pollution of the stream by the pesticide used in that area.
A monitoring program have been set up since 1986. The water
samples were collected from Taur-shan, Yeong-Chyuan,
Cultivation pond, No.3 fruit farm and the junction of
Chi-jea van stream and Yeou-sheng stream (Fig 1). The water
samples were collected once every week from these five
sampling sites during March to October while pesticides were
relativ heavily used. During November to February, water
samples were collected once every two weeks.

Fourteen different pesticides which included five
fungicides, six insecticides, two miticides and one
herbicide ( Table 4 ) were analyzed. The fish toxicity of
the analyzed pesticides was listed on Table 5. There were no
pesticide residues have been found in 365 water samples
collected during the period from February of 1986 to June
of 1988 (Table 6,7). Because the detection limit of fourteen
pesticides were all as low as ppb level, apparently, the
pesticides used in that area have not caused any acute
adverse effects to the masu tourt in that area. However,
long term survillence program have to be kept going because
the potential danger still exist in that area. Especially
during the raining season, to avoid the use of pesticides

with high fish toxicity are necessary.



Table 1. Pesticides Used in Wu-Ling Farm (1985)

Pesticides Formulation Use Kg Al/ha Period
Captafol 80% WP F 10.477 28.94 -
Dodine 65% WP F 7.642 21.11 -
Paraquat 24% S H 7.491 20.69 12,3,5
Mancozeb 80% WP F 2.555 7.06 3,5-8
Oxin-copper 40% WP F 1.600 4,432 5-9
Captan 50% WP F 1.424 3.93 3-9
PCP-Na 86% SP H 1.152 3.18 2
Cyhexatin 50% WP A 0.606 1.67 5-6
Carbaryl 85% WP 1 0.569 1.57 3,5-7
Thiophanate-methyl 75% WP F 0.514 1.42 3
Dimethoate 44% EC 1 0.427 1.18 2,3,6-10
Iprodione 50% WP F 0.312 0.86 3-6,8,9
Methomyl 20% WP 1 0.273 0.75 8
Acephate 75% WP i 0.202 0.56 6-8
Benomyl 50% WP I 0.197 0.54 4-7
Chlorpyrifos 40.8% EC 1 0.163 0.45 5-8
Glyphosate 41% S H 0.1453 0.40 12
Carbofuran 85% WP 1 0.109 0.30 9
Monocrotophos 55% S I 0.067 0.18 9-10
Phenthoate 50% EC I 0.052 0.14

Larvin 75% WP 1 0.045 0.13
Methamidophos 50% S I 0.042 0.12 -
Fenarimol 12.27% EC F 0.040 0.11 -
Mevinphos 25.3% S 1 0.037 0.10 9
Chlorobenzilate 25.5% EC A 0.021 0.06 3
Permethrin 10% EC I 0.019 0.05 3
Trichlorfon 95% SP I 0.017 0.05 6
Terbufos 10% G I 0.011 0.03 7
Endosulfan 35% EC 1 0.002 0.01
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Table 2. Pesticides used in Wu-Ling Farm (1986)

Pesticide

Captafol
Benomyl
Mancozeb
Captan
Oxin-copper
Dodine
Carbaryl
Monocrotophos
Terbufos
Mevinphos
Chlorpyrifos
Carbofuran
Methomyl
Dimethoate
Endosulfan
Cyhexatin
Fenvalerate

Permethrin

Formulation

80%

85%

25% WP &

80% WP
50% WP
WP & 33% FP
75% WP
40% WP
65% WP
WP & 40% EC
55% S
10% G
25.3% EC
40.8% EC
WP
WP
EC
EC
WP
WP
EC

85%
90%
44%
35%
50%
20%
10%

Use kg Al/ha % Period
F 4.625 22.8 2-10
F 3.788 18.7 5,6,8
F 3.138 15.5 4-10
F 2.578 12.7 1,3-9
F 0.970 4.8 4-9
F 0.824 4.1 4,5,11
1 0.811 4,0 6-9
I 0.630 3.1 5-8,10
I 0.459 2.3 4-6,8,9
I 0.425 2.1 4-10
I 0.418 2.1 3-8
I 0.381 1.9 4-6
I 0.365 1.8 5-8
1 0.333 1.6 4,5,11
1 0.267 1.3 5,6
A 0.208 1.0 4-6
I 0.024 0.1 8
I 0.022 0.1 10
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Table 3. Pesticides Used in Wu-Ling Farm (1987)

Pesticides

Mancozeb
Terbufos
Captafol
Captan

0Oxin copper
Mevinphos
Permethrin
Dodine
Methamidophos
Benomyl
CuOH
Cyhalothrin
Cyhexatin
Fenvalerate
iprodione
Acephate

Etridiazole

Formulation Use Kg Al/ha % Period
80% WP F 5.483 22 .88 3-10
25% EC i 4.599 19.19 2-5,9
80% WP F 3.937 16.42 2-6,8-10
75% WP F 2.081 8§.68 4-6
40% WP F 1.865 7.75 4-6
25.3% EC 1 1.513 6.31 3-9
10% EC 1 1.444 6.03 3-4
65% WP F 0.720 3.00 6-7
55% S I 0.588 2.45 4-8
50% WP F 0.403 1.68 3-4
83% WP F 0.330 1.38 6,7,10
2.8% EC I 0.314 1.31 5,6,9
50% WP A 0.301 1.26 3,5,8
20% WP 1 0.241 1.01 9
50% WP F 0.201 0.84 3,9
75% SP F 0.100 0.41 4
50%,25% EC F 0.051 0.21 8-9




~Table 4. The Common Name and Chemical Name of Analyzed Pesticides

Common Name

Captafol
Captan
Carbaryl

Carbendaiim

Carbofuran

Chlorobenzilate

Chlorpyrifos

Dicofol
Methomyl

Paraquat
Parathion
PCP-Na

Permethrin

Thiophanate-
methyl

Chemical Name“r

Cis-N-{(1,1.2,2-tetrochloroethyl)thiol]-4-cyclo
-hexene-l,Z-dicarbdXimidey
Cis—N—[(trichloromethjl)thiol]—4—cyclohexene—
1,2-dicarboximide. '

1-Naphthyl N-methylcarbamate.
2-(Methoxycarbonylamind)-benzimidazole.
2,3—Dihydro—2,Z—dimethyl-7-benzofurangl methyl-
carbamate. _

Ethyl 4,4'-dichlorobenzilate.

0,0-Diethyl 0-(3,5,6-trichloro-2-pyridyl)-
phosphorothioate.
4,4-Dichloro-alpha-trichloro-methylbenzhyldrol.
S-Methyl-N-[{methylcarbamoyl)oxy]-thio-
acetimidate,

1,1"-Dimethyl-4,4"-bipyridinium ion.
0,0-Diethyl O-4-nitrophenyl phosphorothibate.
Sodium pentachlorophenyl.
3-(Phenoxyphenyl)methyl(I)-cis,trans-3-(2,2-
dichlorcethenyl)-2,2-dimethyl cyclopropane-
carpoxylate.

Dimethyl (1,2-phenylene) bis-(iminocarbonothioyl)

bis-carbamate.
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Table 7. The Number of Samples Collected from Chi-Jea
| Van Stream (July, 1987 -- June, 1988)

No. of samples

Time of sampling

w-1 W-2  W-3  W-4  W-5 TOTAL

1987  Jul. 1 1 1 1 1 5
Aug. 4 4 4 4 4 20
Sep. 2 2 2 2 2 10
Oct . 4 4 4 4 4 20
Nov . 3 3 3 3 3 15
Dec. 3 3 3 3 3 15

1988 Jan. 2 2 2 2 2 10
Feb. 1 1 1 1 1 5
Mar . 1 1 1 1 1 5
Apr. 3 3 3 3 3 15
May 3 3 3 3 3 15
Jun. 3 3 3 3 3 15
TOTAL : 150

W-1 : Taur-shan

W-2 : Yeong-chyuan

W-3 : Cultivation pond

W-4 : No. 3 fruit farm

W-5 : Junction of Chi-jea van stream and Yeou-sheng stream
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artificial food was too big for them. During the artificial food training, they
need plankton for substituted food. 1In addition, the river sands during raining
season covering the gills of fries, and the shortage of manpower during fries

stages, both could cause the death of fries. Those could be improved in the

future.
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study on the Plankton and Water Quality of the Upper
Ta-Chia River :

Chi-Hsiang Lei! Jiann-Chu Chen? Chao-Kuan Chen'and Ping-Chung Liu?

I. PURPOSES OF STUDY

The upper Ta-Chia River has been a good habitat for masou
salmon Oncorhynchus masou formosanus in the past. However, in
recent years, owing to the increasing human activities and the
clearance of vegetation for the plantation of apple and pear
trees on the steep slopes along the river, the erosion and nu-
trient loss of unprotected soil has been accelerated greatly.
Moreover, the application of large quantity of fertilizers (both
inorganic and organic), pesticides caused an increase in the
loading of plant nutrients and pesticides in the river water
through runoff. As a result, the habitat of masou salmon has
been severely damaged, and the survival of masou salmon in the
area has been threatened. In order to prevent the extinction of
this species of fish the Council of Agriculture initiates a pro-
gram to carry out ecological study, and tries to protect and pre-
serve this species of fish. The purpose of this study was to in-
vestigate the water quality and plankton (species composition and
abundance), the relationship between them, and to obtain the
basic data required for assessing the degree of eutrophication
and for environmental conservation.

II. MATERIALS AND METHODS

Water and plankton samples were collected once every three
weeks from 6 stations (Te-Chi, Yu-Non, Sung-Mou, Chung-Hsing,
Ping-Teng and Wu-Ling) in the upper Ta-Chia River during the
period from October 1986 to June 1987. Water samples for water
guality analysis were collected with a plastic water sampler,
poured into a polyethylene bottle and kept frozen in an ice box
until the measurement of water quality parameters was made in
the laboratory. On each sampling date, temperature, pH, DO and
conductivity of water at each sampling station were measured
immediately after the water sample was taken. Zooplankton sam-
ples were collected by concentrating 30 liters of water, taken
with a plastic sampler, with a 55 um mesh netting and preserved
in 10% formalin in a 150-ml plastic bottle. For phytoplankton
samples water at each station was taken with a graduated cylinder
and poured to fill a 250-ml plastic bottle containing 2.5 ml of
Lugol's solution to a volume of 250 ml. 1In the laboratory sub-
samples of plankton in each sample were identified and counted
under a microscope at 100x or 200x magnification, and the spe-

1. Institute of Zoology, Academia Sinica, Nankang, Taipei,
Taiwan 11529, ROC.

2. Department of Agqguaculture, National Taiwan College of
Marine Science and Technology, Keelung, Taiwan 20224, ROC.
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THE BIOLOGY AND MANAGEMENT. OF LANYU SCOPS OWL
(Otus elegans botelensis)

Lucia Liu Severinghaus*

The Lanyu scops owl is endemic to Orchid Island (Lanyu) southeast of
Taiwan, This study investigated the species' current status, distribution,
and natural history on Orchid Island. Methods used included a literature
search, interviews of local people at regular intervals, and field studies
of the species' ecology, behavior, and breeding biology.

The results show that only 150 to 230 owls still exist, but the
population has been relatively stable. The owls are largely insectivorous.
Their prime habitat of mature forest with old trees has been greatly
reduced, but the species does use some areas highly altered by people.
However, because social behavior seen in prime habitat may have significance
in the breeding or survival of individuals, disturbed habitats containing
maximum 2-4 birds should not be considered suitable habitat in the long term
survival of this species.

Some owls remain in the same locatien year round, some individuals move
away from their breeding locations during the non-breeding season, while
some other individuals appear in certain locations at the time of courtship
but move away in a couple of month to other places to breed. The specifics
of this aspect of their natural history is not yet understocd. For the owls
that stay in the same location year round, a pair may use more than 6 ha of
area in its vearly activities.

In prime habitat the density of Lanyu scops owls is very high. Their
activitity areas overlap greatly year round. They forage and roost in

adjacent trees but no intraspecific aggression has ever been witnessed.

*Institute of Zoology, Academia Sinica, Taipei, Taiwan, ROC
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Whether the high density of these areas is forced on them by the loss of
other prime habitats, or whether it carries social signifﬁcance to the
species is not yet known.

Lanyu scops owls breed in pairs and seem to maintain no territories.
Multiple copulations take place prior to egg laying. There is courtship
feeding and procopulatory dueting as well as copulatory vocalization. Pair
bonds may last several years. Nests are mostly in natural tree cavities,
although a few nests are reported to be on the axil of coconui palm fronds.
The same.cavity may be used several years in a row by the same pair
especially in areas where suitable nest sites are limited.

Clutch size is two or three, and the egg laying schedule is deduced to
be one egg every three days. If a nest is lost early in the season, the pair
would reproduce a replacement clutch. The female does all the incubation,
Incubation time is probably around 30 days. Young are fed by both adults and
fledge in 32 days. Parents continue to care for the young after fledging for
al. least 24 days.

Young owls are covered with white down at hatching. At 9 days age,
Jjuvenile feather sheaths begin to show. At 20 days age the young bird is
covered with juvenile feathers, and the juvenile molt is almost complete.
The weight of young exceeds that of adults weight before fledging. Their
tarsus lengths reach adult sizes at about two weeks age while culmen length
does not reach adult size until after fledging.

Fledglings may remain near their nests from a few days to three weeks.
With only one exception, no young owl was ever seen again after it was two

months old. No young owl was resighted in the second breeding season when it
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was a full year old. Thus, when Lanyu scops owls reach sexually mature age
is still unknown.

The breeding success of Lanyu scops owl is Ilimited in part by the lack
of suitable nest holes, and in part by human persecution, especially that of
bored soldiers. Hunting pressure is high given the small population size and
the low productivity. Among the birds banded in 1986, only 36.77% are still
present, 71.4% for the 1987 birds, and 39.6% for the 1988 birds. Thus these
owls may have fairly high mortality. Consequently, if there is further
habitat loss on top of these two pressures, the population size of Lanyu
scops owl surely will decline very rapidly.

Recommemdations submitted to the Council of Agriculture include:
1. Protect existing habitat strictly. No trees should be cut for purposes
other than traditional yami uses.
Z. Persuade the soldiers to stop catching owls for recreation but rather
participate in bird watching or assisting on-going research efforts in their
spare time,
3. Prohibit strictly the harvest, sales, and transport of the endemic and
endangered species of Orchid Island.
4. FEstablish a Lanyu scops owl refuge with proper protrol and management.

5. Implement a public education program to explain to people why Lanyu scops

owls should be protected.
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A Study of the Tatu Estuary Bird Sanctuary

Peter Ping-huang Chen

I. Purpose of study

The purpose of this study is to investigate the species
composition in the Tatu Estuary, to evaluate the importance of
varied habitats for the dominant bird species, to identify the
movement of these populations and to evaluate the impact of the
trend of land use.

The final goal of this is to determine the feasibility of
developing this estuary as a multiple-purpose bird sanctuary and
to recommend alternative development strategies.

II. Materials and methods

Data on the distribution, abundance, and movement of birds
were collected by field observation using binoculars and
spotting scopes. The field work was conducted monthly during
summer and winter and weekly during the spring and the autumn
migration period.

Information about land use was obtained by document
references, field observation and interviewing local people.

Conclusions and recommendations were drafted by the
investigator and then reviewed in a conference for criticism and
comments from interested parties, including representatives of
governmental agencies, conservation groups, scholars and local
people.

IIT. Results

1. Habitat usage and movement of major bird species

a) Egrets and herons: Little Egrets, Cattle Egrets and
Black-crowned Night Herons form a heronry in the woods south of
the Tatu River bank. Littles Egrets are distributed evenly in
river, intertidal and reclaimed zones. Great White Egrets,
Intermediate Egrets and Gray Herons feed mainly in the river
zone. The feeding egrets move back and forth according to the
tide. The egrets and herons use the heronry for roosting,
respectively night and day during the non-breeding season.

b) Ducks: Thousands of ducks rest at the lower part of
intertidal zone during autumn migration period. Most wintering
ducks stay the whole day in the river zone. Only small flocks
of ducks hide in the grassland of the reclaimed zone. At least
some ducks fly up-stream to feed and fly back to the estuary at
dawn,

¢) Plovers and sandpipers: Most of these waders spread
out to feed in the intertidal zone during low tide and retreat
on land when the zone is flooded. However, some waders like
Common Snipe and Green Sandpiper occur mainly in reclaimed zone.

Tong-Hai Catholic University,
Taichung kXang Rd. Taivan, R.O0.C.
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There was no predator, except Rattus rattus, present in
the Islet. Human activities derived from resources exploitation
around the area were the major disturbance. The abundant fish
resource in the area attracted a constant fishing activity year
around. Thirty-two fishing boats, belonged to seven islands,
were seen nearby the Islet. Data collected from twenty-five
boats showed that a bocat with 1 to 3 persons spent on the
average 17.62 days in the area during the breeding season,
while 14.08 days during the non-breeding season. In addition,
the abundant mollusk, crabs and seaweed on and in the vicinity
of the 1Islet also attracted fishermen to visit the Islet
constantly. PFurthermore, during the breeding season many
visitors ( 3-50 persons per boat, 1-6 boats per month} came to
visit the Islet and caused some disturbance. The Islet was no
longer a target for the military practice. However, the
military events occurred in the vicinity is still a p0551ble
threat to the existence of the population.

Conclusion

The Islet, with a unique seabird fauna and abundant breeding
population, is worth of establishing a seabird sanctuary. We
propose to set up a sanctuary which includes the Islet and
parts of its surrounding area. Fishing activity will be
allowed to avoid 1local conflict. However, a temporal and
spatial restrictions to visit the area or to exploit the
resources of the nearby area will be regulated to minimize the
human impact on seabirds.

— 114 —



Pilot Banding project of East Asia International Migration Birds

1 1
Kuo, Da-jenl; Tseng, Mary; Chuang, Yuan-hong, Tsau, May-hwal
Abstracts

The purpose of this banding project is to provide complete and reliable biological data upon which
sound conservation policies may be based.

This project is a continuous project funded by the Committee of Agriculture (COA), and this is the
third year. Since November 1986, the banding operations took place in Kuanto swamp area once every
weeks. The contributors include volunteers of Wild Bird Society of Taipei and some university students.
The birds were trapped by mist net. After banding, meansuring, and recording the biological data, then
the birds were released.

From November 1986 to February 1989, There are 95 times operations. A total of 57 species and
3400 birds were banded with 150 retraps and 43 recoveries. The most exciting finding in this project is
that two foreign banded wanders were caught in our project. One is a Terck sandpiper (Xenus cinereus)
banded by Japan and the other is a Grey tailed tattler (Tringa brevipes) banded by Australia. The
information of these two birds had been transfer to the original banders and we also received the
respenses. Another important finding in our project is that we had discovered some birds new to Taiwan.
These birds include Reed bunting (Emberiza schoeniclus), Little stint (Calidris minuta), and western
sandpiper (Calidris mauri). Besides, we also trapped some vagrants such as house matin (Riparia riparia)
and Schrenck’s little bittern (Ixobrychus eurhythmus).

After analyzing the data we had collected, we had following finding.

1. The method of deciding the bird age: In order to realized the population ratio of adult and

juvenile birds, we analyzed the data of wintering Dunlin (Calidris alpina) in Kuanto area. From
1143 traps, 67 retraps, and 23 recoveries, we found that aduit and juvenile birds can be dis-
tinguished by the shape of the primary flight feathers, the wearing of the primaries, and the
color and pattern of the covert.

2. Moult in migratory birds: Every species has its own moulting sequence and schedule. Generally,
the waders” primary moult are from inner to outer, but some other juvenile have outer primary
moult in February. And some adult birds might have suspended moult during migration season.
Even in different races of same species might have differences in moulting. Now we are making
effort to collect more information of moulting to improve our knowledge in this field.

3. During migration season, we found that Kuanto is very important resting place for migratory
waders. For example, during northern migration, we could trap as many as 130 Grey tailed
tattler (Tringa brevipes) within 6 weeks. From the data collected, we found that these Grey
tailed tattler only stay for a short period, may be 2 — 3 weeks. In this peried, they restore their
energies. The body weight increased nearly 50%, from a two week retrap (109 grams to 154
grams.) Thus, we can conclude that Kuanto is a very important place for migratory birds.

According to our experiences in three years research. We have following suggestions.

1. As the growing of banding activity in Taiwan, there should be a banding center for coordinating
all of the banding activites.

2. The banding is very important research work for conservation, so the objective should not
limited in migratory waders. If possible, it should expend to the migratory passerine or even
resident birds.

3. In spite of banding, bird count is also a very important study. In order to get more complete
information of migratory waders, It should have some bird count project to assist banding
project.

1, Wild Bird Society of Taipei, No. 6, Allay 13, Lane 295, Sec. 1, Fu-hsing South Rd. Taipei, R.0.C.
10656
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The Study on the Consumption of Wildlife Resources in Taiwan

Ying Wang, Chinying Chen and Wen—Chun Lin

Introduction

Taiwan, with a great geographic and topographic variation,

has a very rich fauna. Due to heavy hunting exploitation and
habitat destruction in recent years, the wildlife population
decreased sharply. In this study, 18 species of mammals were

selected to study their population status and utilization by
people. Results obtained will be applied to the future
management.

Method

From July 1985 to June 1988, game store owners were
surveyed by direct and telephone interviews and questionnaires
to study the game trade and its monetary value. Aborigines and
forestry workers were also interviewed and sent questionnaires
to report their views on current population changes among
different species. Besides, consumers were asked by

questionnaires to learn their ways of utilization of different
games. ‘

Results

1. Distribution and Patterns of Game Stores

Total 127 game stores were found during past 3 years. About
83% of them were distributed in the Southern (54) and Eastern
(51) Taiwan. The average store age was 15 years. In addition to

game trade, many of them (55.1%) also ran other business such
as restaurants and groceries.
2. Level of Trade

Three categories ‘could be found among different species
according to the number of each game species sold annually. No
cloudy leopard (Felis bengalensis chinensis) was found.

{1} Major target species :muntjac (Muntiacus reevesi
micrurus), hare (Lepus sinensis), gem—face civet ( Paguma
larvata taivana), wild boar (Sus scrofa taivanus), Serow
(Capricornis crispus swinhoei) and flying squirrel (Petaurista
spp.} were included. The average annual trade of each species
was between 100 and 400 per store within 3 years. The highest
annual trade number for a store varied between 500 and 2000
among 3 vears.

(2) Common species : monkey {(Macaca cyclopsis), ferret-
badger {(Melogale moschata subaurantiaca), mongoose (Herpestes
urva), pangolin (Manis pentadactyla pentadactyla) and small
Chinese civet (Viverricula indica pallida) were included. The
average annual trade was between 10 and 50, the highest annual

National Taiwan Normal University, Inst. of Biology.
NO.B88, Sec.5, Roosevelt Rd. Taipei, 11718, Taiwan, R.O.C.
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trade for a store was over 100. Of these species, monkey
population seems to increase recently.

(3) Rare species : weasal (Mustela sibirica davidiana),
sambar (Cervus unicolor swinhoei), leopard cat (Felis
bengalensis chinensis), black bear (Selenarctos tibetanus),
yellow-throated marten (Martes flavigula chrysospila) and otter
{Lutra lutra chinensis) were included. The average annual trade
was below 5. The highest record was 50 in one store. Among
those species, only 1 otter was found during past 3 years.

3. The Price of Game

Among 7 consumed species (muntjac, hare, boar , serow,
gem—face civet, pangolin, sambar). Unit price of pangolin was
the highest (1000/0.6kg), gem—face civet (830/0.6kg) was the
second. The prices of the rest animals varied between 250 and
370. However, the sale prices of whole 1live animals were
different. Bears were between 60000 and 100000. Sambar, leopard
cat, yellow-throated marten and others ranged from 12000 to
40000, and the rest of animals were under 10000. Species such
as monkey, gem—face civet and boar which were potential pets
were sometimes sold for higher prices when animals were younger
and smaller.

4. The Utilization of Game

Among games, boar (98.9%), hare (97.5%), and bear (96.0%)
were the most familiar species to people. Seven species (11%-
32%), including muntijac, hare, bear, serow, sambar, gem—face
civet and flying squirrels, were more often used for meat. The
consumption of bear (3%) and pangolin (80%) was less because

of the higher price. Monkey, and other species with unpleasant
odor such as mongoose, Chinese civet, ferret-badger, and weasal
were seldom cooked. There were no records of cloudy leopard,

leopard cat, and otter on the table.

Curiosity was the major factor which motivated people to
use games.. Nearly every part of games were used, including
meat, blood, bones, penises, antler from deer and gall bladders
of bear. The skulls, horns, and skin were made into specimens.
Besides, small games, such as hare ,monkey, gem-face civet and
flying squilrrels, were kept as pets.

5. The Population Status of Game

According to opinion polls from aborigines and forestry
workers on population status among different species, 3 classes
of animals could be established :

{1} Abundant species : flying squirrels, monkey, bear,

serow, muntjac, gem—face civet and hare.

{2) Common species : ferret—-badger and weasel.

(3) Rare species : pangolin, bear, Chinese civet, mongocose,

sambar, leopard cat, otter,and yellow-throated marten.
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Conclusion

From the opinion polls and interviewing results of game
store owners, aborigines and forestry workers, 17 species
(cloudy leopard possibly near extinction not included) could be
divided according to their relative abundance and exploitation
rate into 4 classes.

{1) Endangered species : sambar, pangolin, otter and bear.

(2} Threatened species : muntjac and serow.

(3) Less—-threatened species : mongoose, gem-face civet,
boar and hare.

{4) Non-threatened species : weasel, leopard cat, Chinese

civet, ferret-badger, flying squirrel, monkey, and
yellow-throated marten.
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Study on the Butterflies Fauna and

the Recovery of Troides Magellanus of Lanyu

Chen Wey=-Sou

1. Purpose

Lanyu used to be a well-known place where butterflies are rich
breeding. But in the recent years butterflies are seldom seen there.
On the other hand, there is even up to now still no any completed
research report relating to butterflies. The purposes of this study
are:

(1) To investigate the unigue butterflies fauna at Lanyu, and
collect the basic data of the butterflies there.

(2) To find out the causes of the decline of the  Troides

magellanus and the Lanyu origin butterflies population so as for
preparing a conservation plan. Since the Troides magellanus has
been verging on extimction, urgent actions should be taken to
preserve it; and, on the other hand, experiment of its recovery
should be processed as to study a workable recovery way.

(3) To study how to develop the butterflies as resources for
education and sightseeing when the Lanyu origin butterflies are
successfully recoveried.

2. Methods

(1) Use the conventional methods to collect the basic data of
the Lanyu origin butterflies, suce as the butterflies fauna, dis-
tribution, ecology, and living history etc.

(2) Based on the scope and the vicissitude of the butterflies

population to design, under the limitation of available manpower and

% INSECT MUSEUM.
The Taipei Manicipal Cheng-Kung Senior High School
71, Sec. 1. Chi-Nan Rd. Taipei, Taipwan, R.0.C. (10021)
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5,000 butterflies.

(4) When the recovery plan was succeeded, butterflies will be
a special scenery at Lanyu. If a Butterfly Garden with a Butterfly

Museum (small-sized) is set up, butterflies shall be developed as
the resources of education and sightseeing.
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Population Distribution and Habitat vtilization of
Formosan Macaques at Nan Tsi Shien Shi Logging Road,
vYushan National Park

Yao-Sung Lin, Jane-Fu Lu, Ling Ling Lee
Abstract

This study was conducted at Nan Tsi Shien Shi logging road from
11.6K to 33.2K, to investigate the population distribution, density, troop
composition, activity and behavior of Formosan macaques (Macaca
cyclopis), as well as the relation of macaque distribution and activity
with vegetation along the logging road.

During the study, macaque troops were spotted 140 times.
Density of macaque along the road was estimated to be 2.01 troops/km? .
Troops were most often sighted between 18.8K to 26.4K of the road
(69.8% of all sightings ). Troops size varied between 1 to 14 individuals.
Most troops sighted had 1 to 5 individuals. Troops of troop size of 6 to
10 was next often sighted. Troops of troop size greater than 10 was
least often seen. Based on the information of 10 troops in which all
members could be identified, everage troop size was 7.8, which including
an average of 3.7 adults and 4.1 youngs. Sex ratio of adult male vs. adult
female was 1:2.2 .

Vegetation along the logging road was mainly Primary broadleaf
forest (40.2%),secondary broadleaf forest (34.0%), Primary coniferous
forest (13.5%),and artificial plantation (11.0%). Macaque density was
the highest in natural coniferous forest (3.2 trooplerﬁz ), then in the
secondary forest (3.0 troops/Km?), articificial plantation (2.66
troops/Km2), and the lowest in natural broafleaf forest (0.75
troop/Km2). The reasons for the lowest density in the natural broadleaf
forest may be (1) Visibility in natural broad forest was lower due to
dense vegetation, and the macaque density was understimated; (2)
Acitivity of forest workers, such as Picus pumila pickers may have
disturbed and affected the activity of the macaques.

Formosan macaques were active at different forest stratum at
different time of the day. They generaily feed on trees at 5 to 6 a.m,
groomed and rested besides feeding and started to appear on the ground
at 7 to 8 a.m. From 9 a.m. to noon, they often rested on large branches
near the canopy. After 3 to 4 p.m. , macaques would increase the
frequency of their social activity, grooming and resting, reduce the
amount of time in feeding, and move around more often, but the activity
now is still mainly on trees.

Department of Zoology, National Taivan University,
No.l Sec. 4 Roosevelt Rd, Taipei 10784 Taiwan, R.0.C.
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because some molluscan and bethonic foraminiferal fossils were pre-
served still possiblly, they can be recognized by naKed eyes. The
sandy soil-like limestone was the sandy soil which resulted from
weathering and covered on the limestone surface. Someliime these are
some limestone blocks distributing on the surface of these sandy
soil. The surface of the Dblock-like limestone is sometimes covered
by some weathered soil and under this Dblock-like limestone is the
massive limestone. Most of the block-liKe limestone is in fragmental
and disorder distribution. The close hard limestone looks liKe in
massive, whole and stratum conditions. This member resulted from the
cementation of many Kind animal fragments. It can be still recogniz-
ed some organisms such as coral, spongea, bryozoa, echinordea, fora-

minifer and some arthropod fragments.

The thickness of the Shou-Shan Limestone is about 500 M. Under
this limestone is the sandy mudstone. This limestone belongs to reef-
limestone which all resulted form the cementation of the organism
bodies or their fragments. The lowermost part is comprised of mollu-
sca,lime-alge, spongea, Dbryozoa, echincidea and foraminiferal Dbodies
or their fragments. The middle part is occasionally comprised of
little colonial coral or their fragments. The uppermost part can be
found many colonial corals and their fragments, and these materials
are cemented very close and hard. Sometimes they are found recrysta-

lization and to become more hard than their original organisms.

There many be a stress from south-east to force both the Shou-
Shan and the Ta-Kang-Shan Limestone, This stress resulted in the NE-
SW trend lineation structures. The Jjoints, faults and folds are all
in trend of NE-SW. The trend of lineation structures are the main

geological processes which reaulted in many special valuable land-
scapes.

Under these geological conditions and after detailed surveying
and classification, many special valuable landscapes are found. They
are cave landscapes, cliff landscapes, canyon landscapes, fossil
landscapes and stalactite landscapes. In the following paris, they
are described according to landscape characters, visual elements of

landscape and geological processes resulting in landscapes.
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The cave landscapes have the landscape characteres as close lan-
dscape, cover landscape, focus landscape and detail landscape. For
the visual elements, they have unconstant forms, straight, curve and
irregular lines, sigle celor but Dbecoming various colior for various
lights. Their geological processes are the faulting of the endogenetic
geological proceSs and the solution erosion of the exogenetic geolo-
gical process.

The cliff landscapes have the landscape characters as panorama
landscape and detail landscape. For the visual elements, they have
erecting-flate plane form, straight lines, rocky and vegetation co-
lors. Their geological process is the faulting of endogenetic geo-
logical process.

The canyon landscapes have the landscape characters as close
landscape and detail landscape. For the visual elements, thef have
various forms, straight, curve and rupture Ilines, sup-light and ve-
getational colors. Their geological process are the faulting of the
endogenetic geological process and the solution erosion of the ex-

ogenetic geological process.

The fossils landscapes have the landscape characters as charac-
teristic landscape and detail landscape. For the visual elemenis,
they have various forms and lines. Their geological process are

erosion, transportation and deposition of the exogenetic geological
processes.

The stalactite landscapes have the landscape characters as cha-
racteristic landscape, detail landscape and temporary landscape.
For the visual elements, they have stone peach, stone curtain, stone
rattan and human body-like forms, straight, curve and rupture lines,
various colors. Their geological processes are erosion, transporta-

tion and deposition of the exogenetlic geological processes,

Proposals

The limestone areas have many specliai landscapes. Because 1ihese

landscapes have the values of sightseeing and academics, they must
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Studies on Planning and Management of Hahpen Nature Preserve

Chin—Mihg LUI; Lo-Min Changl; Yuen-Po Yangl;:Tzér~Tong Lin'

Purposes
The 332.7—Hectare Hahpen Preserve which belongs both to Wulai, Téipei County
and Yuan-shan, I-lan County in administration is yet under the charge of the Taiwan
Forestry Research Institute. Owing to its abundant natural resources, the Council
of AgricuTture officially set aside this area as a Nature Preserve on June 27,'
1986. It aimed at protecting the broadleaved forest, fauna and flora in the
representative northern mountain area of Taiwan. Management and further planning

are therefore necessary. Thus comes the purpose of this project.

Methods

1. Set up the Forestry Governing Agency with rangers recording the number of
mountaineers and their purposes, making known- the Preserve's regulations.
The rangers patrol this area two times per month, |

2. Complete the file listing the natural wealth in this area through investig-
ating the existent plants in the Preserve together with outcomes of investigations
on other natural resources.

3. Study and draft managing and governing project. And bolster it by -
establishing required facilities.

Results

1. The rangers-equipped Forestry Governing Agency was organized in November,
1986. Up to June, 1988, the people passing this Agency totaled up to 844 with 588
travellers, 76 hunters, 48 fishmen, 44 plant collectors and 88 field workers.

2. Four worn, used snares, a small fire and one hunting were cracked during
the mountain patrolling.

3. Four signposts and notice signs were posted.

1. Taiwan Forestry Research Institute, 53 Nan-Hai Road, Taipei, Taiwan, ROC.

—130—



4 124 families, 322 genera and 518 species were recofded here.. Follow the
society étudy of these plants, two sample areas measuring 2500 sq. meters and
twenty-one of 500 sq. meters respectiveiy were completed;‘.-

5. Study and draft the managing and governing projebt.

Conclusion and S,uggeStior’iS

1. The Hahpen Nature Preserve cOvers just a small area yet'suffers entertainment.
impact. Therefore, it would be wise to set aside.a‘mote appropriate area to
represent a forest. ecological system of the northefn mountain area in this island.
Instead, this area can be preserved as_space_fof outdoor activities, nature
observation and as a showcase for purpose of environmént education.

2. Restrictioens on entry right-tb this area should. be placed when concerned
'1aws are drawn in the future. At the same time,:the Governing Agency should put.
it into enforcement that what the Preserve-goers carry be subject to check and ﬁe

properly restricted.
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roxburghina.

4. There are some rara species in this region, i.e. Diospyros ferrea,
Ctenitopsis subfuscipes, Aristolochia kankauensis, Diospyros dioscolor, Diplazium
chinese, Balanophora kuroiwai, Gonocaryum calleryanum, Gleditsié rolfei. Those
popu1ation need be monitored closely.

Suggestion
There are abundant and special resources in the Heng-Chun Natural Preserve.

These resources are the characteristics of highly raised coral rock and are unique

in Taiwan and should, therefore, be tegally preserved.
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The study for Idea Conceptual Frameworks and Process for En-

vironmental Impact Assessment in Natural Environment Aspects.

T.H. Lin; S.P. Chang

ABSTRACT

Better methods and more organized systems of information flow
that in more timely, accurate, complete and presented in useful
format will help decision makers balance the demand for immedi-
ate gains from exploitation of resources with the necessity to
maintain long-term ability of environment to sustain development,
Environmental Impact Assessment (EIA) serves to provide organi-
zed information transfer on relevant aspects to decision makers,
This process of assessment is forward fooking, seeking to predict
the status of the enviromment. It includes indentification, meas-
urement, anlysis, interpretation of technical knowledge and jud-

gement and presentation.

This study is focus on Comparing 44 major EIA projects,
which reviewed by the R.0.C. central goverment, with the EIA.
framework and process in natural environmental aspects of some
developod countries. Author also gives some sugestions for the

R.O.C. Taiwan area working as referonce to set EIA program.

Environmental Protection Administration, Executive Yuan.
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2.0bjectives

(@@To lead the audiences to the classroom of ” Nature “ thr-
ough the introductions and explanation of Experts and scho-
lars. The audiences may familiarize themselves with (1) the
concept of environmental p'rotection; (2)the description of the
worldwide ecological crisis and; (3)the understanding of the
importance of continuous cnsumption of natural resources.

(0)To endow the youth with the sharp insight into the {future;
to raise their concerns about life in the universe.

(¢)To have the andiences come to realize the abundance of
life, including animals & plants in Taiwn; Audiences are
to be reminded that they should also pay respect to other

creatures on this planet.

3. Implementation and results
The project started in 1986; the results of the imple-
mentation for the past 3 years are listed as below—

(a)The features on the youth activities. such as ”The workshop
on environmental protection and maintenance * ” The workshop
on the ecology of birds © ” The travel to the Yuan Yang
lake a reserve for natural resources. °

(b)Seminars on the natural resources in National Parks, in -
cludig of Yu-Shan Nationl Park; Taroko National Park and
Yangming- Shan National Park.

(c)Panel discussion on the concept of esablishing the preserva-
tion of the natural ecology and environment. We invited
Mr. Koh Ching-Chau, Vice Chairman, The Council of Agri-
culture, Executive Yuan; preside over the panel discussion
with famed Scholars/Experts participating. Aside from
making an on-the-spot broadcasting program, We also had
the article carried in ” The Youth Monthly ¥, making the

program a multi-media campaign.
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(d)A Nation -Wide Simultaneous Broadcasting program we had
some programs such as " HIEERKER S " HEXRK" drama-
tized and trees, flowers etc.; in the forest personalized.
The vivid dialogue demonstates metaphorically. How precious
natural resources are and the importance of keep an ecosy-
stem balance.

We expanded upon the theme of getting back to the nature.
The true spirit behind he topic of natural preservation and

environmental protection is the same.

4. Review & Suggestions

@)To rally the support of collegiate after-the-class clubs
advocating the campaign to form a network, vertically and
horizontally, to ensure the job is deeply implanted in
people’s mind.

(b) Although there is a long way to go and no immediate feed-
back we will be seen, the movement callig for the personal
involvement in the ecological reservation and environmental
preservation is an on-going job. Parties conerned in the
goverment are urged to furnish pertinet timely informa -
tion to further marry current policy or ecology together,
With all of above. The masses will then be well - infor med

through the omnipresent broadcasting programs.
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3-

personnels,

The Seminar was heartly welcomed by the youth, and the
enthusiasm was high., All those participants were able to
exchange opinions according to their own specialities, It
is worth to be continuely held,

BE. Conclusion

#e appreciate the supports and assistances provided by
Council of Agriculture and all the relevant organizations
t0 make this Seminar successful.

Over the past three years, the alumni are sgpreading
seeds of ecologic preservation and environmental protection
at every cornor in the country, we believe that soon it will
bear fruits, and make everyone to realize the importance of
ecologic preservation and environmental protection,  thus
truly love and care for our magnificient nature.
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Project of Research Activities on Natural Ecology in Chitou Area

% %
Huang, Ying-Tu & Lin, Shutzong

Abstract

In order to promote the concept of ecological conservation to the public and
raise the quality of life, an educational activity was held in Chitou Forest
Recreation Area where have an expanse of landscape and abundant natural resource.

The general affairs of the activities such as arranging items, schedule,
participated uniys and interpretative information was executed by the
Experimental Forest of National Taiwan University. Field observation and lecture
on natural resource were conducted by 10-12 staff (M.S. degree) and experts
invited.

The activities had been held for 7 times in 1988 and the amount of 1104
school students had joined. Each field observation team for 15-25 members was
guided by 1-2 interpreters to engage in plant identification,seedlings
cultivation, birdwatching, acquaintance of forest ecosystem. In the evening,
the screen that intriducing the relationship between natural environment and
human's life was shown.

In the activities, participator enjoyed beautifull scene, also perceived the
mystery of nature intuitively. So achievement was excellent and attractive as to

be suggested to hold this kind of activities continuously.

‘% Experimental Forest of National Taiwan University, Chushan, 55704, Nantou,

Taiwan,
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Competition and Exhibition of Posters of Nature Conservation

Chia-Hsiang Wang

Purpose
1. Educate the public to recognize the govement's policy of nature conservation,
2. Improve the public to consent to the policy of nature conservation,

Method
1. Solicit posters of nature conservation publicly as a competition,
2. Arrange the selected posters for a special exhibition in Taiwan Museum
and traveling exhibitions around Taiwan.
3, Arrange some orations in Taiwan Museum,
4, Publish a special book on the selected posters,

Result

1. 908 works responded to our wanted advertisment, and after several comparitive
examinations, the positions in this posters contest were decided by the advisory
committee. 114 pieces of them were selected to be exhibits.

2, The special exhibition of selected posters of nature conservation was
held in Taiwan Museum from May 1, 1987 to May 20. And traveling exhibitions in
18 stops around Taiwan were held from June 1987 to August 1988.

3, Invited experts to give speeches to the public 7 times in total.

4. Published the book "Posters of Nature Consarvation' 3000 copies.

Conclusion and Suggestion
1. 908 pieces responded to the competition, we think thet the 908 painters
should have deeply thought about the significance of nature conservation during
their paiting procedures, and in the future, they will be the propagators of
conservation concept,

2, We belive that traveling exhibiyions extended the influential effects

Department of Zoology, Taiwan Museum, 2 siangyang Rd. Taipei, Taiwan loolé4,
Republic of China.
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to the full island of Taiwan,
3, The concept of naturesconservation still does not know clearly by the
public, we have to educate them through any activities in the future,
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