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The supervising project on wildlife
conservation of Taiwan Province

Taipei County wildlife conservation
project

I-1an County wildlife conservation
project

Taoyuan County wildlife conservation
project

Hsin Chu County wildlife conservation
project

Miaoli County wildlite conservation
project

Tatchung County wildlife conservation
praject

Nantou County wildlife conservation
project

Changhua County wildlife conservation
project

Yunlin County wildlife conservation
project

Chiayi County wildlife conservation
project

Tainan County wildlife conservation
project

Ksohsiung County wildlife conservation
project

Pingtung County wildlife conservation
project

Taitung Country wildlife conservation
project

Hualian County wildlife conservation
nroject
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Fenghu County wildlife conservation
project

keelung City wildIvfe conservation
project

Hsin Chu City wildlife conservation
project

Taichung City wild 1ife conservation
project

Chia-yi City wild-1ife conservation
project

Tainan City wildlife conservation
project

watarfowl conservation project of Tadu
estuary

Penghu County Mao-yu islandbird
conservation project

Project for strengthening promotion of
widalife conservation in Taipei
Municipal City

The management and preservation of the
Hoyenshan nature preserve in Mioli

The publicizing program of natural and
cultural heritage

A study on the population ecology of the
Taiwan ferret badger {Melogale mcschata
subaurantisca)

Studies on the conservation of Chinese
pangolin Manis pentadactyla pentadactyla

Study and management of Formosan black
bear (III) (Selenarctos thibetanus
formosanus)

Study of population ecology of formosan
macaque in Jentse, Ilan (I}

An investigations on the consumption of
the wildlife resource by the aborigines
in Taiwan (II1)
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4 SARBLEZERIVY (5] --dihipfiit The ecological study of formosan serow
HPEFE SR IMIFEHESEL LI AL (Capricornis crispus swinhoei) -- Energy
Hpfh b A fE (B and nutrient dynamics in its food and
pellet
35 GAMAAMBAZ A TP £cology on the overwintering aggregation
of butterflies ("butterfly valleys") in
Taiwan
35 FHOE R LGRS Landscape study of the coastal range,
eastarn Taiwan
37 RK M A EE (%) Investigation of plant communities at
muddy volcanic areas in Taiwan (2nd.
year} :
38 A B WA R B s Establishment of database of the virgin
broad-leaves forest in Taiwan
39 25 F e 2 B The study of emerald green tree frog
{Rhacophorus smaragdinis)
40 A -GBS IS The management and preservation of
Taiwan pleione nature reserve
41 Kol ) KA RRILEdnAaias (=) Study of the mammalian fauns of Tawu
Mountain nature reserve (I1)
42 MAE ARSBYETIGHHE Project for management and preservation
in Kuan-tu nature reserve
43 E]ﬁ?@ﬁiﬁéﬁf&ﬁ’ﬁﬂfﬁ%{ﬂﬁ#iﬁg&t The project of establishing an inventory
Z3tE system for endangered mammals in
captivity of Taiwan
44 WAL G RFYREIGE T The management of Cha-tian nature
presarve
45 MRS ENGAY A AR E Tty The management and preservation of
Chiachsi Taiwan keteleerts nature
reserve
45 RALL o L aatitE Wildbird conservation project of Tadu
estuary
47 A AR A SRR A T 2 ety Studies on the conservation of Eriocheir
rectus (Crustacea. Decapoda, Grapsidael
n Nanao
48 WG ERT IR AT A A&
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The planning on the conservation and
utilization of dolphina resource st Hu-
shi, Peng-hu County
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kasaarch on natural and cultural singnts
in Penghu: IT

A
popuiotion of the 1ittle tern (Sterna
b frons) glong the central west coast
af Taiwan

prelwnwnary survey on the breeding
i

G 0}

Study on polulation ecology and
rastoration of formosan landloczked
salmon (3)

1

Study on the relationship between
rmacrobanthos and succession of
vegetation at Kwandu nature praserve

Study on the ecology of Zacco
pachycephalus in Tachai Stream

Studies on parasites of the formosan
landlocked salmon and other fishkes in
Tachia River

Ecological survey and conservstion study
of Ching-shan Stream, Pingtung County

The investigation of agricultural
ecology on the Hsiukuluon River and
prevention studies on the damage from
wild ducks

Promotion on the stream environmantal
protection of Taiwan

Technical improvement on natursl
conservation project of FY 1651

Seminsr of Chi-shan-yan natural walk'’s
guide training

A nature awareness education project

b rafr Conflict assessment and problem

forecasting on the execution of current
wildlife conservation Iaw

adio program: U The Besutiful World-
Sounds of KNature
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65 R BRI LG RARE T A conservational education guidance of
Ay-liau and Ching-shan Stream, Pingtung
County

66 AR S Parent-child scientific study workshop

67 & A HRIF GBItk Prints of pamphlet for nature preserves
af Taiwan

68 Wk SIS RATE Propagation project of eduction on
natural environmental conservation in

59 BT S{nmunt § 59 EZ oty The studies and management of Kenting
natural areas on high coral reefs

70 GBI R RS E MR B 4854323 The management of Nanao pond hardwood
natura reserve

71 BE ARG RTIZANY Planning and management of Ha-pen nature

reserve

72 CREBEME R RGBT RGN T Management and preservation of cycas
natural reserve in Tai-tung

73 KRR EBINH O RIFGETIRAW T Management and preservation of
anentotaxus nature reserve in Ta-wu

74 HRA R AR B IR s The manangement and preservation of Tan-
sui mangrove nature reserve

75 MRS A 4 K19 S S e i The management and preservation of Pin-
lin Taiwan ketelesria nature reserve

76 BAREREFEE Y Raptors census project of Taiwan

77 R A 2F 2 $hdbp A T 2 P 2 4R 3 Space and furniture requirement of wild
animal in confinement

78 M ASEZ b T B R AR A B The social behavior and habitat
utilization of Lanyu scops ow]

79. G L B 2R 4RAEHR Bird banding project of Taiwan

80 EHBENANTPHRAIE T ALY & Investigation on concentrated fossil

HZWE (=) geological landscapes in Liu-chia, Shiu-
IHu-tung, Tainan Hsian (II)

31 B R RS T L) The conservation p]aq of natural _
renewable resources in Lien-hau-chin
area

82 BE LR RIS TR
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83 R R BRI R Yuen-yang laske natural ares reserve
protection and maintenance project
84 MR AR E AT Banghu natural basalt reserve management
project
85 it Rk W) G MR The protection plan of Syh-der fossil
area
86 AREAGRE L B The landscape protection program of Mt.
Eightesn Buddhas n L iow-guei
87 BLTREK L REYESENE The management and preservation of Wu-
san-din mud volcano nature reserve
88 RAL ARG EEHETINMNIE (II) The management and preservation of Mt,
Ta-wu nature reserve and buffer ares
(II}
89 AP AREYE $HERTIZEHHE (5 The management and preservation of Ht.
} Ta-wu nature reserve and buffer area (I}
90 %‘_%ﬁ‘?ﬁ@ ERIEA € RN E T I 3T
a1 ERRKARHTEHAE LB FHE (2 Translocation test and field survey of
) endemic species of agamid lizards in
Taiwan area (III)
92 LI G0 HEAE Bk JGR 122 The protection of land-locked samon
(Oncorhynchus masoul) habitats
83 TR B AR
94 FARERIOK BARE A E The conservation planning of fish in the
forest arsa
95 f\+—-iPF SFEABEHEB Y ASS BT
A
215) A-}*—-%K%{&M%‘-‘q‘-é%,—&ﬁiﬁ 1$F 545 F.Y. 1891 nature conservation and
P YE (L environment protection work shop {(VII}
97 B BT LB TR )
98 2R T AREH JBEFLY
99 FR S dini B R H A AR AL B A 54T Wildlife inventory and its data base

(databank)
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A study of the breeding and feeding
habitustion and the protecting
organization of Macaca cyclopis in
Kaoshiung Sou-shan Mountain zone

The protection of Keelung abrasion coast

Wildlife protection propaganda and
composition contest

Publication and distribution of
"Illustrated moths of Taiwan (5}"

Project for strengthening promotion of
widelife conservation in Kaohsiung
Municipal City

Checking and banding project for caged
conserved birds

A project of improving habitate for
land-locked salmon

®Y Field technique training for the stusy.

AL AR HE

B2k 1
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management and conservation of wildlife
Tn nature reserve

Feeding and breeding success recards of
captive wildlife in Taiwan

Planning on the establishment of Tatwan
Endemic Species Research Institute

Content analysis of elementary school
children’s writing about wildlife
conservation

Workshop on a programme to control
Taiwan's trade in rhino horn
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part I. The conservation research projects : .

001 Study on Population Ecology of Formosan Landlocked Salmon (2)

Yao-Sung Lin, Kun-Hsiung Chang, Yeone-Tyi Day 186
002 Planning of the Education Center of Landlocked Salmon at Wu-Lin
Farm Yao-Sung Lin, Kun-Hsiung Chang, Chiung-Wen Chang,

Ling-Chuang Jaung 187
003 Population Ecoloqy of Formosan Macaque Yao-Sung Lin, Hai-Yin Wu 188
004 Study on Population Distribution of Acrosscheilus paradoxus in

Tachia River Yao-Sung Lin, Ming-Hsiung Chang 190

005 Preservation of Wild Tea Germplasm and its Application in
Taiwan(III) C.H. Hon, L.C. Wang, M.L. Lin, I.Z. Chen, C.K. Chang

and T.F. Chiu 192
006 Regional Landscape Evaluation in the Coastal Range: Central Area

Shin Wang, J.H. Ferng, L.Y. Sheu and K.F. Huang 194
007 Planning Education Programs for Nature Conservation(I)} Shin Wang

and Chen~Shen Ju 195

008 The Feeding Ecology of Formosan Serow, Capricornis crispus
swinhoei (IV) - Food Plants and Nutrient Analysis Kuang-Yang Lue,

Yu-Wren Huang, Wei-Sa CHang, Ding-Queen Cheng and Je-Zu Chao-——————- 196
009 wildlife Data Bank of Taiwan (3) - Lizards (I) Kuang-Yang Lue,

June-Shiang Lai 197
010 Guidelines for Developing Dadu Waterfowl Refuge Rachel Lee———————- 198
012 Criteria and Measure for Assessing Rare and Threatened Plant

Species in Taiwan Ming—Jou Lai 199
013 A Study of Provisioning to Formosan Macaque (Macaca cyclopis)

Ling-Ling Iee 201
014 Study and Management of Formosan Black Bear (Selenarctos

thibetanus formosanus) (II) Ying Wang and Tian-Shi Chen----—--——-= 203
015 Surver on Natural and Cultural Sight in the Penghu Islands

II  Chin-Lung Kuo and Kuo-Shiung Hung 205

016 Ecological Effects of Introduced Birds and Mammals in Taiwan
Edgar Lin 208
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A Study of the Mammal Fauna of Tawu Mountain Nature Reserve
Ling-Ling Lee and Hsi-Chi Cheng

Studies on the Conservation of the Formosan Pangolin (Manis
pentadactyla pentadactyla) Jung-Tai Chao

Barking Behavior and Habitat Study on Formosan Muntjac  Ying Wang
and Yi-Chun Chen

The Effect of Various Confinements on the Behavior of Macaca

Monkeys -L.C. Hsia and Y.L. Lee
The Socail Behavior and Habitat Use of Lanyu Scops Owl Lucia Liu

Severinghaus
The Investigation of Macaca cyclopis Population Distribution and

in Raohsiung’s Soushan Mountain Zone Jinn D. Lin and C.P. Wang--—

Studies on Parasites of Fish from the Tachia River (1) K.E. Su,
C.K. Fan and K.W. Lam

The Monitoring of Pesticide Residues in the Water Samples from
the Masu Trout Protection Area of Chi-Chia Wan Stream Gwo-Chen

Li, Sue-Sun Wong, Yi-Hwar Lee and Sue-Ping Hu
Establishment of Database of the Virgin Broad-leaves Forest in
Taiwan Tzer-Tong Lin and Wen-Liang Chiou

Plant Communities at Mud Volcanic Areas in Taiwan (1st year)
Ming-Yih Chen and Hsiu-Fin Liac

The Bibliography of Data Base on the Conservation Research of
Taiwanese Butterflies Ping-Shih Yang

Relocation Test and Conservation Exercise on Endemic Agamids in

Taiwan Hsien-Yu Cheng and Zuea-Chi Chang
Bird Banding Project of Taiwan Yuan-Hong Chuang

Ecology and Resources of Aquatic Insects in Tung-Hou Stream

Ping-Shih Yang and Kwok-Ching Wong
Health Monitoring and Disease Surveillance in Exotic Animals of
Taiwan Huey-Ing,Chiou, Chung-Tiang Liang, Woon-Fa Chang and

Chung~Nan Weng

The Project of Establishing an Inventory System for Endangered

Mammals in Captivity on Taiwan Pao-Chung Chen and Yai-Bi Chen————-

Investigation on Raptors in Taiwan Wen-Horn Lin

Study on Parasite of Wild Fish Collected from Feitsui Reservoir
and Related Water System Huu-Yun Chung

Investigations on Concentrated Fossil Geological Landscapes in
Liu-Chia, Shiu-Lin-Tung, Taiwan Hsian Kuang-Jyi Chung

Investigations on the Sedimentological Landscapes in the Hengchun

Peninsula Quo-Cheng Sung
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Ecological Survey on Ay-Liau and Ching-Shan Streams, Pingtung
County, Taiwan Ching-Ming Wang, Shinn-Pyng Yen and Cheng-Hsiou
Chen

The Conservation Plan of Natural Renewble Resources in
Lien-Hwa-Tsi Area  Sheng-Chung Chi.

Ecological Study of Beech Forest of Taiwan Yuen-po Yang and
Sheng-You Lu

Stream and Fish Conservation Program in National Forest Jien-Jay
Choue

Transplanting Experiment of Endangered Aquatic Plants around
Tacyuan Area  Yuen-Po Yang

Preliminary Studies on the Angle Area Planning of Taiwan

KgQ—Hsiung Chang, Vin-Nan Tzen, I Hwang and Yao-Sung Lin—e———————e__
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1991 Formosa Land-Locked Salmon Habitat Patrol and Protection
Plan (80 Agriforestry-Public Affairs-Ecology-1.6) Implementation
Report

The Study of Provisioning to Taiwan Macaque—aAdministration
Jong-Her Hwang
Project of Management and Preservation in Kuan-Tu Nature Preserve
Mu-Ken Lin, Chin-Chung Chaung and Yuan Chang

The Executive Report of Managing and Planning of Ha-Pan Natural

Preservation Area  Song-Yuan Ueng, Yuan-Po Yang and Jung-Tai Chao--

Report on the Project of the Management of the Yuan-yang Lake
Nature Reserve Chang-Lin Chen and Chung-Hsiung Lee

The Management and Preservation of Mt., Ta—Wu Nature Reserve and
Buffer Area  Jien-Jay Choue

The Management and Preservation of Pin-Lin Taiwan Keteleeria
Nature Reserve  Jong-Her Hwang

The Management and Preservation of Tan-Sui Mangrove Nature Reserve
Jong-Her Hwang

The Management Planning of San-Yi Huoyeanshan Natural Reserve

Region in Miacli County A.S. Lin
The Management of Nanac Poud and Hardwood Nature Reserve

Jong-Her Hwang .
The Management Prospectus about Pleione Formosana Hay in Mt.
Ali (Ali-Shan) Nature Preservatory Region Chwei-Horng Chiou and

Tsong-Te Lin
The Management Planning of Chatianshan Nature Reserve Region
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Chen
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Yang
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Roderic Maude
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The supervising project on wildlife
conservation of Taiwan Pravince

Taipei County wildlife conservation
project

I-1an County wildlife conservation
project

Taoyuan County wildlife conservation
project

Hsin Chu County wildlife conservation
project

Miaali County wildlite conservation
project

Taichung County wildlife conservation
project

Mantou County wildlife conservation
project

Changhua County wildlife conservation
project

Yunlin County wildlife conservation
project

Chiayi County wildlife conservation
project

Tainan County wildlife conservation
project

Kaohsiung County wildlife conservation
project

Pingtung County wildlife conservation
project

Taitung Country wildlife conservation
project

Hualian County wildlife conservaticn
project
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Penghu County wildlifa conservaticon
project

Kealung City wildlife conservation
project

Hsin Chu City wildlife conservation
project

Taichung City wild 1ife conservation
project

Chia-yi City wild-life conservation
project

Tainan City wildlife conservation
praoject

Waterfowl conservation project of Tadu
estuary

. Panghu County Mao-yu fislandbird

conservation project

Project for strengthening promotion of
widelife conservation in Taipei
Municipal City

The management and preservatiocn of the
Hoyenshan nature preserve in Mioli

The publicizing program of natursl and
cultural heritage

A study on the population ezclogy of the
Taiwan ferret badoer {/izlccsle moschat
subaurantiacs)

Studies on the conservation of Chinese
pangclin Manis pentadactyla pentadactyla

Study and management of Formosan black
bear (II1I) (Selenarctos thibetanus
formosanus )

Study of population ecology of formosan
macaque in Jentse, Ilan (I}

( An investigations on the consumption of
the wildlife resource by the aborigines
in Taiwan (III)
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The ecocicgical study of formosan sarow
{Capricornis crispus swinhcei! -- Energy
and nutrient dynamics in its food and
pellet

Ecology cn the overwintering aggrogation
of butterflies {"butterfly valleys"} in
Taiwan

| andscape study of the coastal range.
eastern Taiwan

Investigation of plant communities at
muddy volcanic areas in Taiwan {(2nd,
year)

Fstablishment of database of the virgin
broad-leaves forast in Taiwan

The study of emerald green tree frog
{Rhacophorus smaragdinus}

The management and preservation of
Taiwan pleione hature raserve

Study of the mammalian fauna of Tawu
Mountain nature reserve (II}

Project for mansgement and preservaticn
Tn Kuan-tu nature reserve

The project of establishing an invantory
system for endangered mammals in
captivity of Taiwan

The managemant of Cha-tian natur:
preserve

The managerent and preservation of
Chiachsi Taiwan keteleeria natura
raserve

Wildbird conservation project of Tadu
estuary

Studies on the conservation of Eriochair
rectus (Crustacea, Decapcda. Grapsidae)
in Nanao

The planning on the consaorvation and
utilization of dolphine resource at Hu-
shi, Peng-hu County



NO . Chinese title English title
49 WAL ERES () Research on natural and cultural singhts
in Penghu: II
50 FATEHAELDBEEABAZ 44305 A preliminary survey on the breeding
population of the little tern (Sterns
abifrons) along the central west coast
of Taiwan
51 B DR R T (3) Study on polulation ecology and
restoration of formosan landlocked
salmon (3)
52 MR B PRARST R AL R AR SR AR Spdpsa A Bi4% Study on the relationship batween
ZEHE macroberthos and succession of
vegetation at Kwandu nature preserve
53 AT EABR L RS2 Study on the ecology of Zacco
pachycephalus in Tachai Stream
54 RS DHERANK VLRI E L AZE Studies on parasites of the formosan
landlocked salmon and other fishes in
Tachia River
55 AFRF LA RES B BFHT Ecological survey and conservation study
of Ching-shan Stream, Pingtung County
56 FASBIERB R F L R AUETISI54E The investigation of agricultural
FIER ecology on the Hsiukuluon River and
prevention studies on the damage from
wild ducks
57 CRNERRIARF A2 s Promoticn on the stream environmemtsl
pratection of Taiwan
58 At —F B A R RR T A S g Technical improvement on natursl
conservation project of FY 193]
59 ANt —REFF QAN TIE RIS T oY
50 ol g AR EARE | s Seminar of Chi-shan-yan natural walk's
guide training
61 £ AR AR A A nature awareness education project
62 AREREFLERHE e F IR
63 WP BHATH £ Iinis T MAR #8545 Conflict sssessment and problem
forecasting on the execution of current
wildlife conservation law
64

Fedtisr B T A Rob- K A RSB,
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A conservational education guidance of
Ay-liau and Ching-shan Stream, Pingtung
County

parent-child scientific study workshop

Prints of pamphlet for nature preserves
of Taiwan

Propagation project of eduction on
natural environmental conservation in

The studies and management of Kenting
natural areas on high coral reefs

The management of Nanao pond hardwood
nature raserve

Planning and management of Ha-pen nature
reserve

Management and preservation of cycas
natural resérve in Tai-tung

Management and preservation of
anentotaxus nature reserve in Ta-wu

The manangement and preservation of Tan-
sui mangrove nature reserve

The management and preservation of Pin-
1in Tajwan keteleeria nature reserve

Raptors census project of Taiwan

Space and furniture requirement of wild
animal in confinement

The social behavior and habitat
utilization of Lanyu scops owl

Bird banding project of Taiwan

Investigation on concentrated fossil
geclogical landscapes in Liu-chia, Shiu-
1iu-tung. Tainan Hsian (II)

The conservation plan of natural
renewable resources in Lien-hau-chin
area
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Yuen-yang lske natursl arez reserve
protection and maintenance project

Penghu natural baszlt roserve managemaent
prajact

The pratection plan of Syh-der Fossil
area

The landscape protecticn program of Mt
Eightesn Buddhas in Liow-guei

The management and preservation of M-
san-din mud volcano nature reserve

The management and preservation of ME.
Ta-wu nature reserve snd buffer ares
{11}

The mansgement and preservation of Mt
Ta-wu nsture reserve and buffer ares ()

Translocation test snd field survey of
endemic species of agamid lizards in
Taiwan area {II1I)

The protection of lsnd-locked sasnon
{Oncorhynchus masoul} habitats

The conservation planning of Fish in the
foraest area

- F.Y. 1981 nature conservation and

environment protection work shop (VII)

Wildlife inventory and its dats base
(databank)
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Chinese title

English title
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A study of the breeding srd feeding
habituation and the protecting
organization of Macaca cyclopis in
Kaoshiung Sou-shan Mountain zone

The protection of Keelung abrasion coast

Wildlife protection propagands and
composition contest

Publication and distribution of
"I1lustrated moths of Taiwan (5)"

Praject for strengthening promoticn of
widelife conservation in Kaohsiung
Municipal City

Checking and banding project for caged
conserved birds

A project of improving habitate for
land-locked salmon

Field technique training for the stusy,
management and conservation of wildlife
in nature reserve

Feeding and breeding success records of
captive wildlife in Taiwan

Planning on the establishment of Taiwan
Endemic Species Research Institute

Content analysis of elementary school
children’s writing about wildlife
consarvation

Workshop on a programme to control
Taiwan’s trade in rhino horn
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Fiscal Year 1992 Nature Conservation Events

Date

1990

July

July.09

July.16

August

August.0l

August.13

August.16

Council of Agriculture ( COA )
(July 1991 ~ June 1992)

Events

Approvement of FY1992 Nature/Culture, Landscapes
Conservation Projects, about 120 projects in total.

The lst preparatory meeting of the establishment of Taiwan
Endemic Species Research Institute was convened by the
Agriculture & Forestry Department of Taiwan Provincial
Government .

The 3rd meeting of disscussing the Exprot and/or Import
Regulation Rules of the Wild Fauna and Flora was convened
by the Bureau of International Trade.

Chairman Yu of COA accompanied by Mr. Dai, the ROC
Delegate in UK, , visited the Headquarters of the WWF.

The 4th meeting of disscussing the Exprot and/or Import
Requlation Rules of the Wild Fauna and Flora was convened
by the Bureau of International Trade.

The 2nd preparatory meeting of the establishment of Taiwan
Endemic Species Research Institute was convened by the
Agriculture & Forestry Department of Taiwan Provincial
Government .

The 5th meeting of compiling the handbook of wildlife
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September

September

Sep.03

Sep.11

Sep.17

Sep.19

Sep.24

Sep.27

conservation was convened by the Agriculture & Forestry
Department of Taiwan Provicial Government.

Protecting Wildlife Composition Competition sponsored by
CoA, Children Newpaper and the Foundation of Internaticnal
Esthetic and Natural Ecology.

Mr. San-Wei Lee, The Deputy-Director of Dept. Forestry,
COA, and Dr. Ping-Shih Yang attended the 1991 Annual
Meeting of TAFWA.in Arkansas, U.S.A.

The 5th meeting of disscussing the Exprot and/or Import
Regulation Rules of the Wild Fauna and Flora was convened
by the Bureau of International Trade.

The meeting of disscussing for the reforestation on the
boundry of Taiwan Trout Nature Reserve was convened by
COA.

The COA cooperated with Environmental Protection
Administration(EPA), and the Education Ministry to produce
the children TV programs of pollution control, nature
ecology, outside school education.

The 6th meeting of compiling the handbook of wildlife
conservation was convened by the Agriculture & Forestry
Department of Taiwan Provicial Government.

The 3rd meeting of formulating wildlife quarantine
measures was convened by the COA.

The Symposium of Strategy in Nature Ecology Conservation
was held in the Agriculture and Foreatry Department of

Taiwan Provincial Government.
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Sep.28 The 39th joint meeting of the Nature Conservation
Committee and the Technical Committee of COA was held.

Oct.01 The meeting to execute the wildlife conservation action
projects of FY1992 was held by the Agriculture and Foreatry
Department of Taiwan Provincial Government.

Oct.05 The rhino horns, fur products of animal, ivory and its
products, more than 2000 kilograms in total which was
smuggled and confiscated by custom were burned at Taiwan
Provincial Research Institute for Animal Health, Taipei
County.

The ceremony of awarding writings of protecting wildlife
was held before the burning in the same place.

Oct.06 The TRAFFIC Taipei was established in Taipei.

Dct.16 The 7th meeting of compiling the handbook of wildlife
conservation was convened by the Agriculture & Forestry
Department of Taiwan Provicial Government.

Oct.28 The 40th joint meeting of the Nature Conservation Committee
and the Technical Committee of COA was held.

Oct.29 The meeting for the effective enactment of Wildlife
Conservation Law was held by the COA.

Nov.(05 Mr. Tang,Chief of Resources Conservation Division,
reported the natural conservation work for the team of
Environment Protection Commissicon, Executive Yuan.

Nov.14 The lst meeting for the amendament of the Wildlife
Conservation Law was held by the COA.

Nov.26 The BCT and some conservation people from abroad
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interviewed the Water Police.

Dec.09 The Rules of Wildlife Quarantine (Draft) was examined by
the Executive Yuan.

Dec.15 Dr. Ling-Ling Lee and Mr. Marcus attended the Intermational
Meeting of Orangutans in Indonesia on Dec. 15 - 20.

December The film of [The Formosan Blue Magpies j produced by the
Taiwan Forestry Research Insitute, and sponsored by the

COA, was chosen as the candidates of the Best Record Film

of the Golden Horse Bward.

December The COA compiled the book, I' Cases against the Wildlife
Consevation Law] , and it was sent to related
adiministration for reference.

Dec.30 The Agriculture and Forestry Department of Taiwan Provincial
Government and four County Governments, convened a series
of workshops of the effective enactment of Wildlife

Conservation Law.

1991 _

January The Assembly Show of Taiwanese Forestry Resources was held
at the Post Museum of the Gereral Bureau of Post. The COA
was the major sponsor.

Jan.10 The meeting of preparing measures for the Establishment of
the Identification Technigue Committee of the Wild Fauna &
Flora , COA, was convened by this Council.

Jan.1l1 The inspectious of the Wildlife Conservation Law enactment

were executed island wide on Jan. 11 - 20 . And the
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Jan.l6

Jan.Z1

Jan.26

Jan. 30

Feb.08

Feb.10

Feb.10

authorities found there were 125 illegal cases , 24 of
them were sent to the court, 49 of them were fined by the
local governments, and the other 57 were the actions of
clearing up the traps,...etc.

Mr. Ling Shiang-Nung, Vice-Chairman of C0A, conducted the
executive team of Wildlife Conservation to examine the
wildlife stores on Washi St, in Taipei.

The 41th joint meeting of the Nature Conservation Committee
and the Technical Committee of COA was held.

The establishment of the Committee of Planning Biological
Resources’ Inventory , COA, was apporved by this Yuan.

The 3rd preparatory meeting of the establishment of Taiwan
Endemic Species Research Institute was convened by the
Agriculture & Forestry Department of Taiwan Provincial
Government..

Vice-Chairman Ling accompany by the Chief Tang visited

the Buddhistic Master, Shing Yung, to ask the Buddhists
stopping the activities of life releasing, and help the
government enforce the nature conservation work.

Mr. San-Wei Lee, Deputy-Director of Dept. Forestry, COa,
and Dr. Shin Wang attended the IV Word Congress on
National Parks and Protected Areas of IUCN, at Caracas,
Venezuela.

The workshop of children literature writing of nature
ecology conservation sponsored by the COA, was held by the

Academic of Children Literature and Foudation of Shing-I.
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Feb.22

Feb.25

Feb.28

Feb.28

Feb.29

Mar.02

Mar .09

Mar.ll

Mar.12

The 3rd workshop of Ecology and Animal Behavior was held at
Tajiwan Mormal University.

The 6th meeting of disscussing the Exprot and/or Import
Regulation Rules of the Wild Fauna and Flora was convened
by the Bureau of International Trade.

The rhino horns, fur products of anumal, ivory and its
products, more than 600 kilograms in total which was
smuggled and confiscated by custom were burned at Wangshou-
—shan Scenery Administration of Kachsiung Municipal
Government.

This Council sent VACRS to stop the project of releasing and

observation of Madarian ducks.

The establishment of the Foundation of Orangutans Protection

Dispatching Chief Tang and Dr. Ying Wang as the
representatives of TRAFFIC Taipei attended the Eighth
Meeting of the Conference of the Parties, CITES, held in
Japan.

The Foundation of International Esthetic and Natural
Ecology was offically established.

The Sino American Workshop on Information Management of
Flora Geology and Inventory in Taiwan was convened by the
Biology Research Promotion Center, National Science
Council {NRC), Institute of Botany, Academia Sinica, and
the National Committee for CODATA — Academia Sinica.

COA and the Ministry of Economy announced jointly together
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Mar.l6

Mar.l7

Mar.17

Mar.24

Apr.13

Apr.l4

Apr.l6

6 new Nature Reseervers : Penghu Columnar Basalt, Alishan
Taiwan Pleione, Chuyunshan, Chatienshan, Nanao Hardwood
Forest, Wushanting Mud Volecano.

The 42th joint meeting of the Nature Conservation
Committee and the Technical Committee of COA was held.

The workshop for reviewing the execution of Wildlife
Conservation Law and the jeep sending ceremony to 11
county governments and related agencies by the COA were
held at the Agriculture & Forestry Department of Taiwan
Provincial Government.

The meeting for the amendament of the Rules of Wildlife
Quarantine was held in COA.

A series of 3 times of workshops of Ave’s Indentification
and Conservation was convened by the Agriculture & Forestry
Department of Taiwan in Anmashan Recreation Area.

This Council, Taiwan University, and Taiwan Forestry
Research Institute invited Dr. Alan Rabinowitz and Dr.
Elizabeth L. Bennett to convene a Training Course in
Wildlife Research and Management Techniques at Shanping,
Kaohsiung County.

The meeting of the amendament of the Nature, Culture and
Landscape Part of the Implementing Requlations of the
Culture Heritage Preservation Law was convened by the COa.
Vice-Chairman Ling accompanied by Chief Tang visited

the Fungkuangshan ,and met the Buddhists, to introduce the

nature conservation trend in the world + and report the
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Apr.1l9

Apr.20

Apr.23

Apr.27

Apr.30

May.02

May.08

May.10

May.1l

executive condition & the related laws in Taiwan.

The reforestation of Wulin farm on the buffer zone of the
Taiwan trout’s habitat was held to match the activitis of
Saving the Water Resources by Planting 20 millions trees.
The Symposium of Wildlife Disease Clinic was convened by the
Taiwan Pig Research Institute at Chunan.

The Establishment of Taiwan Endemic Species Research
Institute was approved by this Yuan.

The Workshop on Informatiocn Management of Zoo-resources in
Taiwan was convened by the Biology Research Promotion
Center, National Science Council(NRC), Institute of Zoology,
Academia Sinica, and the National Committee for CODATA -
Academia Sinica.

The meeting of formulation of the application procedures
and related requlations for the Collection lLicense was
conveved by the COA.

This Council invited 30 assistants the Parliament to visit
the Kuantu and Tanshui River Mangrove Nature Reserves, to
show the accomplishments of the nature conservation
projects, COA.

The planning meeting for the water birds natural park in
Kingmong was ccnvened by the COA.

Dispatching Dr. Liang~-Shiang Chou to attend the XXIII Annual
Meeting of TAAAM , 1992,in Hongkong.

Dispatching Dr. Licia Liu Severinghaus to attend the IV

Annual Meeting of the Conservation and Research of Prey



May.11

May.11

May.13

May.15

May.19

May.22

May.27

May.27

May.29

Birds, 1992, in Berlin.

The COA convened the meeting with delegates from

Ministries of Transport and Interior, EPA, CEP, to
disscuss the Duck Stamps.

The meeting of the Activities for Finding Elder Trees was
conveved by the COA.

The 4th preparatory meeting of the establishment of Taiwan
Endemic Species Research Institute was convened by the
Agriculture & Forestry Department of Taiwan Provincial
Government.

The forum on the impacts of coastal nature environment by
the construction of the ccast lands was convened by the EPA.
The COA sent the Council of Culture Construction the draft
of amendament of the Nature,Culture and Landscape Part of
the Implementing Regulations of the Culture Heritage
Preservation Law.

The 42th joint meeting of the Nature Conservation

Committee and the Technical Committee of COA was held.

The meeting for enforcement of the inventory work of the
biological resources was convened by the COA.

The Symposium of the Wildlife Disease Clinic Techiniques was
held in the Pingtung Institute of Techinology.

The Symposium of the Culture Heritage Protection and
Preservation was convened by the Councul of Culture
Construction and the General Assembly of the Chinese Culture

Revival Motion.
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May.31

Jun.0l

Jun.01

Jun.17

Jun.l9

The Symposium of the Environment Interpretation Education
was convened by the Environment Education Unit of Academy
of the Chineses National Parks society at Taiwan
University.

Dispatching Chief Tang and Dr. Ming-I Chen with other
Administrators to attended the meetings of the '92 gloal
forum series held accompanied with the Summit Meeting of
UNCED in Brazil.

The 1992 meeting of environment education, Ministry of
Education, was held at the Central Library.

The workshop of the identification of wildlife fur was
convened by the COA and the Taiwan Normal University.
Reviewing the results of research, investigation and
management of nature conservation projects of FY 1992 was

held by COA.
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Study on Population Ecology of Formosan Landlocked Salmon(2)
Yao-Sung Lint kun-Hsjung Chang! Yeone-Tyi Day!
Abstract

Population abundance of Formosan landlocked salmon (Qucorfiynchus masou Jormosanus)
was estimated visually by snorkeling in Chichiawan Stream from September 1987 to January 1991,
The salmaon population decreased, and the stream habitat was deteriorated. Yearly fluctuation in
salmon abundance was larger in the young than that in the old. The young abundance in summer was
greater than that in winter. In the area close to the sand-retention dam, salmon abundance decreased
downstream, while the temporal variability of abundance increased. The stream became wider,
shallower, and slower during the study period. The decrease of stream depth was the major factor
affecting the old salmon in term of habitat quality, while it was not significant for the young. Typel
sections with good habitat quality had greater tendency of the salmon reduction, Typhoon Lynn,
occurred in the breeding season of the salmon, destroyed the cohort born in 1987. Natural disturbance
interacting with anthropogenic factors controlled the spatial and temporal variability of salmon, and
decreased its abundance with habitat degradation.

The distribution of the juvenile and the adult were similar in July 1989, but were different in
January and July 1990, and January 1991. The distributions of the salmon along the stream were
similar between the two sumimers, but not the two winters. In general, the intensity of aggregation of
the adult was greater than that of the juvenile, except the juvenile exhibited high aggregation in January
1990. The salmon selected different stream structures in different seasons at different sizes. The
juvenile preferred stream sections with greater width, heavier cover, cascades, and lateral scour pools
in summer; glides, cascades, and lateral scour pools in winter. In summer, stream sections with
plunge polls, more diverse structure, and farther to sand-retention dams upstream supported more
adults; in winter, the adult preferred sections with lateral scour pools. The typhoon occurred in
September 1989 increased the variability of the average width and the relative composition of habituvate
types of the stream. furthermore, the typhoon might directly cause mortality and downstream shift of
the salmon, and increased the intensity of aggregation for the juvenile indirectly through habitat
deterioration.

1. Department of Zoology. National Taiwan University. Taipei, Taiwan. 106, Republic of Ching



Planning of the Education Center of Landlocked Salmon at

Wu-lin Farm
Yao-Sung Lin!, Kun-Hsiung Chang!, Chiung-Wen Chang!, Ling-Chuang Jaung?
Abstract

The goal of this project was to collect data and literatures of fish ecology at Tachia River. It
constanis natural environment, animal fauna (especially fish species), course of artificial exploitations,
and effects of artificial exploitations. Depending on these data, we designed the educational subjects
and matters.

There are 52 fish species which include 38 species are pure freshwater fish in Tachia River.
These 38 species include 8 endemic species, 1 endemic subspecies, 19 native species of Taiwan, and
11 introduced species. Amphibians include 2 family 3 species, Birds include 5 family 6 species, and 2
species of small mammals. There are 6 order 34 families of aquatic insect.

This plan has four targets as fallow: 1. improving the function of guiding, 2. strengthening the
relationships with school education and social education, 3. helping traveler to appreciate the beauty of
nature and to understand the relationships of human and nature, 4. providing to travelers a good
educational environment and opportunity of outdoor education.

Besides the setup educational matters, above habitat managements, it should contro! travelers'
number and protect habitat in order to light the pressure of people. The education works in this area
should be periodic explaining.

In addition, the dustbins should be located at suitable sites. The Education Center should setup
management unit and staff on operation. The travel guides are necessary. Training workshops and
short time educational activities could be held. To establish a volunteer systern is also important.

1. Department of Zoology, National Taiwan University. Taiwan, 106, Republic of China
2. Institute of Fishery Biology, National Taiwan University. Taipei, Taiwan, 106, Republic of China
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Population Ecology of Formosan Macaque
Yao-Sung Lin! Hai-Yin Wul
I. INTRODUCTION

Formosan macaque , the largest edemic mammal species in Taiwan, is widely distributed in the
mountainous area of the island. The monkey population has been threatened by illegal hunting and
habitat destruction for a long time. In recent years, however, due to the success in conservation
education and the establishment of protected areas, some local populations of the macaque increased
gradually. Here we present the result of our study on the population ecology of Formosan macaques
in the Hengchun Nature Preserve. Since the stody lasted for 5.5 years and all the macaques could be
identified individually, we can analyze the population dynamics in detail.

II. METHODS

The study was conducted in the Hengchun Nature Preserve (120° 40'E, 21° 58'N) within Kenting
National Park on the southemn tip of Taiwan. The study period extends from March 1985 to August
1990. The macaque population was censused and observed on a monthly basis with a total of 276
days (2,579 hrs) of field work. Binoculars and telescope were used in field observations. The
monkeys were identified and given codes. Demographic events occurring in the monkey troop were
monitored. Newborns were sexed and their birthdates were estimated with an accuracy of no more
than half-month's discrepancy. One monkey troop (S troop) was monitored at the beginning of the
study. It split into two troops (S1 & S2 troops) in mid-1987. After the fission, S1 troop remained the
main focus of the study while observations on $2 troop were also made whenever possible.

III. RESULTS

Total number of monkeys in the study troops increased from 10 to 29 over the 5.5 years. Annual
growth rate of the local population varied from -5% to 50% with an average of 25.2%. The sizes of S
troop and of the two troops after fission ranged from 9 to 16. Each troop contained only one adult
male most of the time, except during the period between December 1988 and June 1989 when two
adult males coexisted in S1 troop. Adult male to female sex ratio in each troop ranged from 2:3 to 1:4,
or from 2:4 o 1:6 if nulliparous females older than 3 years were included as potential mates for males.
The proportion of juveniles less than three years old was 0.3 in 1985, and increased to 0.5 in 1986.
The ratios in S1 and 52 troops ranged from 0.3 to 0.58 in the three years after fission,

Formosan macaques are seasonal breeders. a total of 304 copulations were observed in S1 troop
between October 1987 and April 1990, 90% of which were concentrated in the period between
November and January. A total of 28 infants were born during the study period. Births occurred
from February to August, 75% took place between April and June. Male to female sex ratio of the 26

1. Department of Zoology, National Taiwan University, Taipei, Taiwan, 106. Republic of China
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infants of known sex is 12:14 which is not significantly different from the 1:1 ratio. Birth rate over the
six birth seasons was 0.8 infant per female per year. Annual birth rates of S and S1 troops were
higher than that of 52 troop.

Young fernale macaques give their first birth at the age of 4 or 5 years. They undergo changes in
sexual skin for the first time at 30-33 months of age. In the next mating season, they exhibit extensive
swelling in the skin of anogenital area and copulate with adult males frequently. Interbirth intervals for
parous females ranged from 10.5 to 24.0 months with an average of 15.4 months.

Hunting was the major cause of mortality in the study area. Seven animals (five juveniles and two
adult females) were considered dead, and hunting was related to five cases. Survival rate for juveniles
before 5 years old was 0.8. In fact mortality of juveniles only occurred before 1.5 years old.

During the 5.5 years of study, 4 adult males and one adult females entered the study area and
joined the macaque troops, and two adult males left the area. Troop-male has changed several times as
a result of frequent immigration and emmigration of adult males, and most of the change occurred in
the mating season.
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Study on Population Distribution of Acrosscheilus paradoxus in

Tachia River
Yao-Sung Lint Ming-Hsiung Chang!

Introduction

Acrossocheilus paradoxus is endemic in Taiwan Island. It is distributed throu gh out west Taiwan
and in part of east Taiwan. This fish is typically found in the midstream and downstream of rivers, It
is widely extended from the lower sea level to 1500 m above sea level. Most of published
informations on the species in the early time deals with its distribution and taxonomic status, Recently,
the ecology and reproductive biology of this species has been studied. The aim of this research is to
study the range of distribution, relative abundance and population structure of A. paradoxus in the

Tachia River, which can offer some principals for fish conservations.

Method and Meterial

The survay area included the section of Tachia River from Kukuan dam to river mouth, and five
tributaries (Shihwen Stream, Lileeng S., Tungmao S., Hengliou S., and Shalian s.). 22 collecting
sites were sclected. As the survaied riversection is so long as 70 Km, sampling were made seasonally
from September 1989 to February 1991.

Fish were collected by electrofishing for 40 min. each sampling to compare the abundances of
every collection sites. The number of specimens was counted, and measurements of total length
(T.L.) were made to the nearest millimeter. Except some specimens were brought back to the
laboratory by fixed in 10% formalin, all collected fish were released to the collecting sites. Analys the
seasonal data to compare the catching amounts and the seasonal changes of length distribution. And
analys the distribution status and population by the results of collectin g data.

Results

A. puaradoxus can be found in all the four sections in mainstem river of the Tachai River. It also
can be collected'in Shalian 5. and downstream of Lileeng S., Tungmao 8., and Hengliou S., The
number of fish captured in mainstem river is far greater than those in tributaries. Among these four
sections, A, paradoxus was mainly concentrated between Tianluen dam and Shikang dam. Among the
four ributaries, the number of fish collected in Tungmao S. and Henglious S. was more abuntant than
those in Lileeng S. and Shalian S..

There were differences in numbers of fish captured in the Tachai River both between years and
among seasons. In 1989, the number of fish captured in mainstem river shows no differrence among

the four seasons, while the number of fish captured in tributaries in autumn was greater than that o

1. Department of Zoctogy. Nutional Taiwan University, Taipei, Taiwan, 106, Republic of China
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winter. In 1990, there was no difference in the number of fish captured in mainstemn river among
spring, summer and autumn, while more fish could be collected in winter. It was the same situation in
wibutaries. Comparing the data between these two years, it is clear to find out therre was an increasing
trend in number of fish in consecutive two years,

The fish larger than 50mm and smaller than 150mm were predominated over the population
captured in mainstem river every season, but fish smaller or larger than this range still could be
captured even every season, while the dominate size of fish captured in tributaries was between 50-
100mm. In mainstem river the proportions of juvenile fish (TL<50mm) were higher in summer and
autumnn, while that in tributaries were higher during autumn to winter.

Discussion

1. The absence of A paradoxus in Shihwen $. and the upstreams of Lileeng S., Tungmao §., and
Hengliou S. could be exllained by the presences of sand dams.

2. The fish captured from the mainstem river between Tianluen dam and Shikuan dam are more than
those from the river sections above Tianluen dam and behind Shikuan dam. The population
structures of these populations are different, too. It could be realized by the presences of Tianluen
dam and Shikuan dam,

3. The long term appearance of juvenile fish shows that A. paradoxus has a long reproductive season
from early soring to late autumn.

4. The juvenile fish could be captured in the mainstem river all around the year. Butin tributaries,
they can't be find in some seasons. It's clear that tributaries are batter habitats for adult fish, and
maybe function as reproductive ground.

5. The differences on both fish number and distribution data could be explained by the different
durations of typhoon season between two year studies.

Table 1.Locations and names. of sampling site in the Tachai Stream from 1989 to 1990.

section  Mainstream and name of sampling site Tributary and name of sapling site
A From Kukuan dam to Tianluen dam (A1, A2)  Shausheue Stream (none) Anman Stream
{none)
B From Tianluen dam to Tianluen power plant Shaolai Stream (none)
(B1, B3, B4, B7) Shihwen Sttream (B2-1, B2-2)

Lileeng Stream (B5-1, B5-2)
Tungmao Stream (B6-1, B6-2)
C  From Tianlung power plant to Shikang dam Hengliou Stream (C1-1, C1-2)
(C2) Stream (C3-1, C3-2)
D From Shikuan dam to None river mouth
(D1, D2, D3, D4, D3)
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Preservation of Wild Tea Germplasm and its Application in Taiwan (I1D)

C.H.Hon™, L..C.Wang, M.L.Lin, .Z.Chen. C.K.Chang and T.F.Chiu

Introduction

In 1697, there already had Chinese people baking the tea leaves of Taiwan
wild tea plants in the aboriginal land of Sui-Sa-Lian. In that time, the wild tea
plants had the record of 3.3 meters in height. A paragraph in the Chik-Xan Notes
of the year 1723 reads:"The tea bushes in Shui-Sha-Lien are all green 1n color
with leaves being able to be used as cooling medicine to effectively cure fever",
People in the old days had known the ways of producing wild tea and engaged in
tea trade already. Several Japanese botanists started the survey and taxonomic
studies on wild tea in Taiwan when the island was occupied by the Japanese. Wy
ct al. (1970, 1972) and Su et al. (1972) made some investigation on wild tea
plants.

Yang and Lu (1987) concluded that there was a quite difference in
taxonomy between the Taiwanese wild tea and cultivated tea. A scientific name
for Wu-Wei mountain tea was also given by them as Camellia sinensis (L.)
O.Ktze, subsp. buisanensis (Sasaki) Lu & Yang. Reported wild tea distributions
in Taiwan were found in Mt. Mei-Yuan, Mt. Feng-Huang, Mt. Nan-Feng, Mt.
Yun-Kung and Mt. Ali. Recent investigation on the wild tea in afore-~mentioned
arcas except Mt. Yun-Kung had been completed by Wang et al. (1990). The
objective of this 3rd~year study was to do ecological investigation on the wild
tea plants in eastern Taiwan in order to provide the information for protection of

the plants and to use the plants as the breeding materials for varietal
Improvement.

Materials and Methods

The location of investigation is in Mt. Yun-Kung, Yu-Kung Village, Lu-
Yeh, Taitung Hsien, Taiwan, with elevations from 850 to 1060m. It belongs to
No. 14 experimental forestry land of Kuan Sun Station, Forestry Bureau of

*Taiwan Tea Experiment Station, Pushin, Yangmei, Taoyuan, Taiwan
32613, R.0.C.
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PDAF. The surveying crew entered into the mountain through Tai Pin Checking
point on September 21, 1990. Wild tea plants with base trunk circumstance
above 20 cm were selected for labelling using aluminum tags. Sampling included
leaves, buds, flowers and seeds, etc. Seedlings were collected for propagation in
Taitung Substation of the TTES. Video tapes and slides were taken for record.

Results and Discussion

Most wild tea plants in Mt. Yun Kung are distributed in native and
secondary forestry. According to the survey the number of wild tea plants in the
area 1s decreasing. There are only 24 plants with base trunk greater than 20 cm.

Since the existence of the plants are in wild forestry the tea trees found in
the area can be considered as indigenous mountain tea. The characters of the
plants are similar to these Wuwel mountain tea reported by Yang and Lu (1987).
This means that these wild tea plants have spread to the eastern side of Central
Mountin of Taiwan.

Most tea plants have suckers emerged from roots. This is a pecticular
character as compared to traditional tea cultivars, including small-leaf and large—
leaf cultivars in which sucker have never been found. Elongated shoots were
found around the base of tea plants. Most chopped plants produced adventitious
buds. Generally, plants of broad-lefy varieties dieback soon if main trunk was
chopped down.

The ratio of blade length to blade width of the wild tea plant was greater
than that of commercial variety. Leaf area ranged from 21 ¢m? to 34 cm?. Very
few seedlings emerged from seeds were found in the surveyed area. Most were
suckers produced from underground roots. This is an unique way of rejuvenation
in wild tea plants.

In order to widen our germplasm collection, many wild tea seedlings have
been collected from the area and multiplied in the Taitung Substation of the
Taiwan Tea Experiment Station. The wild tea plants will be used as a precious
parent materials in tea breeding program.
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Regional Landscape Evaluation in the Coastal Range:
Central Area

Shin Wang= J. H. Fernge«s L.Y. Sheus=+ and K. F.,Huang*++
Abstract

The Coastal Range of Eastern Taiwan is characterized by active tectonic
movement with rapid uplifting , longitudinal buckling and strike slip
movement. The mountain range is part of the Phillipine sea plate which
separates from the Central Backbone Range of Taiwan by a rift zone entitled
the Longitudinal Valley.

Rapid uplifting and river cutting create high relief, rugged topography
vhich are barely accessible and hence ,most of its primitive landscape
preserved.In this study,the central section of the Coastal Rangess is studied
. Firstly, land classification based op geology and topography was done. The
study area was divided to different landscape units characterized by their
uniformity in visual experience and their topographic enclosure. Each
landscape unit was evaluated by considering their aesthetic criteria, namely

unity ( or harmonyand continuity ), vividness ( or diversity and richness)
, scarcity and intachness.

The study was maded by using aerial photographs, contour maps , and
supplemented by field mapping techniques.

It 1s clear from the study , that lithological and structural control
are dominating.

Resistant rocks, such as the volcanic breccia, almost always form ridges.
Whereas the shales form rolling lowland . Faults ¥hich cut through
stratigraphic sequence and bring together rocks of different competency are
clearlyt reflected by topographic discontinuity.

The result of this study is presented on a landscape unit map and a series

of tables which evaluate and describe its landscape esthetics.

* Professor , Dept. Geography ,National Taiwan University
*+ Research assistant
**+ Gradeate student
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Planning Education Programs for Nature
Conservation(l)

Shin Wang=» Chen—-Shen Jux+

ABSTRACT

This report reviews the basic theories of learning and communication,
Such a review may help the planners in preparing education programs for
nature conservation.

Followed are analyses of subjects to teach and channels for communi-
cation. Also discussed are the strategies for nature conservation education.
A review of Environmental education programs of other government agencies
revealed the opportunities to cooperate.

Finally, suggestions in terms of how to teach and what to teach are

proposed. Which can be used as guidelines to prepare education programs.

* Professor , Dept. Geography ,National Taiwan University

«*+ Research assistant
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The Feeding Ecology of Formosan serow, Capricornis erispus swinhoei [V

food plants and nutrient analvsis

Lue, huang Yang, Huang, Vu-kren

Chang, Wei-Sa, Cheng, Ding-Queen, Chao, Je Zu

Formosan serow (Capricornis crispus swinhoei) feed mostly on herbaceous
plants, except Juniperus squamata var. morrisonicola and Berberis morrisonenicoia
in middle elevation range of Taiwan.

Among those herbaceous plants, Cirsius kawakanil and Potentilla Leucenota
var, morrisonicola were the most favorite food plant species in study site near
Yu-Shan. Formosan serow were found to take voung buds, voung leaves, old leaves
and flowers. The highest frequency of feeding marks were on buds of young
leaves. We analvzed the calory, nitrogen and coarse fiber of food plants.
Resuits indicated the nutrient content varies with seasons, Nitrogen and caloric
content decreased in winter, while fiber content increased: [t is evident that
the quality of food plants were not good in winter season. Statistical analvsis
indicated that there is no strong correlation between the quality of food plants
and the amount of feeding marks. [t seems that Formosan serow is a generalist on

feeding habits. The relationships among home range, food plants of feeding habits

vere discussed,
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Wildlife Data Bank of Taiwan
(3) Lizards(l)

LLue Kuang-Yang Lai June-Shiang

This 1is a project trying to use the Amphibian
Wildlife Data Bank as 2 model and apply to lizards.
Lizard field data collected from 1985-1991 by the
Ecology Laboratory of NTNU were fed into PC and stored.

The processing hardware of data bank is 640K RAM PC
AT with peripherals of monitor, printer, and hard disk
etc. Functions of Data Bank are accomplished by program
modules of dBase ITI language under MS-DOS and Pan Asia
Chinese System circumstances. Geographical coordinates
were standarlized by referring to Taiwan photo-based map
of Forest Bureau. Field records were formalized and
coded, then keved in the Data Bank.

By priliminary programing, Data Bank can perform 4
categories of data managements--coordinates consulting,
data consulting, data input, and data edit; and 2
categories of data analysis including geographical, and
altitudal distributions. The outcome of 1890 records from
Data Bank indicates that geographical distribution
pattern of Taiwanese lizards maybe categorized into 4
types, 1.e,, pan~-distribution pattern {( 7 species ),
widely-ditribution pattern { 3 species )},
regional-distribution pattern { 7 species ), and
restricted-distribution pattern ( 12 species ). From
altitudal aspect, there are 18 species distributed in
the low, 6 in the middle, 3 in the high altitude, and 2
are widely ditribution.

From the priliminary results, the model of Data Bank
is transformable.

Exs#fMEE 2L Hied T MmO A+ SR 117

—197—

4
i
i



Guidelines For Developing Dadu Waterfowl Refuge

Rachel Lee =

ABSTRACT

The estuary area of the Dadu River is one of the twelve most important wetlands

in Taiwan. It is noted for its remarkably wide tidal flat and the beautiful scenery
of the marsh. Each year, more than 400 thousand of wild birds rest and feed in this
area. Unfortunately, surrounding this bird site there are six immense governmental
development projects to be implemented within two years. All these constructions
¥ill destroy this tidal flat and threaten its ecosystem to a certain degree.

The purposes of this study are: to examine the major problems that this bird
site will be confronted; to propose strategies of minimizing negative impacts; and
to set up planning guidelines for this bird site to be further developed as a nature
park. Habitat improvement may be the main strategy to save the environment for the
bird and wildlife here. 90% of the bird park land is offered for the purpose of
biclogical habitat reconstruction, and the rest 10% will be developed for a nature
center, a research center, entrance area, greenhouses, nursery , a small windmil]
station, staff dorm, green turfs, sanitary & waste treatment, as well as circulation
systen . This bird park are planned not only to attract the bird and wildlife, but
also to offer the best opportunity for the local communities and schools to do their
outdoor nature study.

Key Words: Dadu estuary, waterfowl, wetland erotection, wildlife habitat

reconstruction.

% Department of Landscape frehitecture, Tunghai University, Taichung, Taiwan, 40704.
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CRITERTA AND MFASURE FOR ASSESSING RARE BND THREATENED

PLANT GSPECIES IN TAIWAN

*

Ming-Jou Lai

ABSTRACT
Rarity and danger degree are the two major factors to be considered
for identifying the rare and threatened plant species.
Criteria for assessing the rarity could be examplified by :
1) Relics, remmants or disjuncts
2) Narrow endemics
3) Species on the edge of their range
4) Small population species
Criteria for measuring the danger degree could be categorized as :
1) Development such as logging, destruction of grassland,
destruction of wetland, mining, construction of dum
for electric and water supply, construction of road.
2} Collecting such as for horticulture or for pharmacy.
3) Others, such as succession, herbivory by naturalized
animals, or unknown.
The TUCN Red Data Book categories Ex, E, V, R and I are used for
designating the protection index of the rare and threatened plant species.
About 12 % of the Taiwanese vascular flera, 502 species in all, seem to be

rare and threatened. They are assessed as in the following:

* Department of Landscape Architecture, Fu Jen Catholic University, Taipei,
Taiwan 242, R. 0. C.
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Ferns and
fern allies | Conifers Dicots Monocots Total
Extinct (Ex) 0 0 3 0 3
Endangered (E) 1 4 7 2 14
Vulnerable (V) 5 13 30 14 6 2
Rare (R) 50 1 251 121 423
Total 56 18 291 137 502
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A Study of Provisioning to Formosan Macaque

(Macaca cyclopis) (I1I)

Ling-Ling Lee!

Introduction

Formosan macaque (Macaca cyclopis) is the largest endemic wildlife species in Taiwan, and is
also a protected species. To enhance the field study on this species, and to help speed up the process of
collecting their basic biological information, a provisioning project was recommended by senior
Japanese primatologists Drs. §. Kawamura and K. Norikoshi to attract more macaques to the areas
around the bait stations established at Jentse, Yilan County, and to facilitate field observation and data
collection,

Materials and Methods

Between December 1988 and June 1990, employees from Luotung Forestry District Office of
the Taiwan Forestry Bureau visited the bait stations at Jentse 2 to 4 times a week, and provided food,
such as apple, banana, sweet potato,peanut, bamboo shoat, passion fruit, kiwi fruit and beans. Each
time of provisioning, the amount of food provided and the amount consumed were recorded.
Researchers from Department of Zoology, National Taiwan University, visited Jentse at least once a
month, and stayed for 2 to 5 days to conduct field observation. We surveyed along roads, trails and
stream to locate macaques. Once a macaque troop or individual was located, it was observed and
followed until it was out of sight or when it was too dark to see the activity of the animal(s). During -
cach observation, information, such as the number of animals sighted, sex and age composition,
behavior and activity, Time and location of sighting, and the direction of movement, was recorded. If
the animals were feeding, we also recorded the type of food consumed; and if the animals were eating a
plant, we recorded the type and part of the plant consumed. Macaque feces were also collected each
month along survey routes and brought back to lab for further analysis.

Results

The results indicated that the size and range of the five troops found in the previous year have changed.
JR troop used to have 22 to 31 members split into two troops. The size of JL troop increased from 26

1. Department of Zoology, National Taiwan University. Taipei, Taiwan, R.O.C.
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to 31 members. A troop with more than 20 individuals occupied the range which had been used by D§
troop. Since sighting on DS troop was very scarce in the previous year. It was difficult to tell whether
the two troops were actually the same one. Based on the record of direct observation, the macaques at
Jentse consumed at least the following plant species: Broussonetia papyrifera, Persea japonica, Rubus
pinfaennsis, Miscanthus floridulus, Musa formosana. Bowever, the diet recorded from direct
observation was quite different from the results of fecal analysis.

Conclusion and Suggestions

Due to bait consumption by the tree squirrel and other animals, the bait actually consumed by
the macaque was severely reduced, which greatly affected the effectiveness of provisioning prograrm,
Disturbance by human activity at Jentse also had negative effect on the reaction of the macaques to the
bait and the bait station. We, therefore. su ggested that the provisioning program should be stopped
temporarily until we have a better understanding of the activity and diet of the Formosan macaque in
this area.
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Study and Management of Formosan Black Bear (Selenarctos
thibetanus "formosanus) (II}

Yihg Wang' Tian-Shi Chen?

Study and Management of Formosan Black Bear (Selenorctos thibetanus
formosanus) (I1)

The distribution, behavior, food habit and bear farming of
Formosan black bear {Selenarctosthibetanus formoscnus) were  studied from
Aug. 1990 to Jul. 18%%1. The preliminary result showed that 16
signhtings and 30 signs were reported. Most of them were 1in the

central mountain range along the boundary between different water-

sheds. Sightings were recorded in the following habitat: mixed
forest (36.96%), broad leaf forest (34.78%), coniferous forest
(26.09%) and grassland (2.17%). They varied between 500 and 3600

meters in altitude. Sightings occurred most frequently in Dec.,
then in the period from Mar. to May.

The behavior of a captive female bear was observed for 10 days
hefore she was released into the wild. A MOD-5008% collar was
placed onto her to moniter her activity. Pulse rate changed between
3 and 4 transitions within 5 minute period was found to have the
least error (5.3%) to seperate inactive and active mode, as a
result from the comparison with actural observation. The daily
activity pattern of this bear showed two peaks {05-09 hr.; 14-19%
he.). During the day light hours (0400-2000 hr.) the bear was
active from 70 to 100% of the time; while during the night hours
{2000-0400 hr.) the bear was mostly in rest.

Fifty-one plant species from 28 genera were collected to feed
the bear. Among those plants 16 were used rather frequently (31.7%)
They belong to the following 8 families: Fagaceae, Moraceae,
Rosaceae, Araceae, Campanulaceae, Polygonaceae, Schisandraceae and
Gramineae.

The result of bear farming survey showed that 179 bears were
kept in farms islandwide. Among them 16 were Formosan black bear,
55 were Asiatic black bears, 102 were sun bears, 13 were American
1.2, Institute of Biology, National Taiwan Normal University

88, Sec. 5, Roosevelt Road, Taipei, Taiwan, 11718, R.0.C.
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15 were brown bears and 2 were polar bears. Ages cf
een 3 and 10 years old.

hlack bears,
Formosan black bears were reported betw

Their weights were between 60-180 Kg. )
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Surver on Natural and Cultural Sigat
in the Penght Islands . 1I

Kuo Chin-lung and Hung Kuo-shiung

Puropes

This study is conducted according to the projcet of the second year. This
study includes plants in the Penghu Islands,together with geolohical and geom-
orphological sights in this area, excluding Penghu Proper, Pai-sha islets.The
main purposes are as follows.
1.To supplement and build up basic data about geological and geomorpholorical
sights, except columnar basalt.

92.To investingate the types and distribution of wild plants so to establish data,
which will be offered for the reference of academic study teaching resources.

3.To investigate original types and rare types of wild plants for the referenec
of plant preservation.

4. To investigate the plant properties against salt and drought for the reference
of afforestation in Penghu.

Method

1.This study is conducted by fieldwork according to docurnenits and fieldwork in
the past.

2 Standards of evaluation are set to know the advantages and disadvantages of
various terrains.

3.The difference between summer physiognomy and winter physiognomy is in-
vestigated.

4.We investigate the abundanceand density to find out dominance type. The pl-
ants in this area are divided into three types, that is, shred commuity, coral

reff community, and beach community.

Kueo Chin-lung and Hung Kuo-shiung
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Results
A Geological and geomorphological sights -

Columnar basalt remains around Tsu-hsi of Fisherman Islet, morthwest area

and Tai—su scenic spot of Chih—mei. The other discoveries are listed as foll-

OWS.

1.Beaches at Wang—an, especially the beaches between Tung-—yen, Hsi—yen,
and southeast East Yu—pin.

2.Geological sights at Tien—tai Hill, Chung—hung Yu, and the area close to
Don—chi Harbor.

3.Landscapes around the west part of Hsiao—mei Yu, and Chih—mei lighthouse.

4.Geological sights at Cat Yu Scarf Yu, and Eastern Yu—pin, as well as the
fold at Lon—tseng of Chih—mei

B.Plants -

Plants in the Penghu Islands are very monotonous because of the restriction

of special terrain, monsoon and rainfall. 140 specise, 50 families of plant shave
been surveyed up to the end of this March.

1.0nly a little pteridophytes are found at Chih—mei, Hsi—yu, Hu—chien.

Gymnospermae is mostly grown by man. not naturally. Angiospernae grows

all over the islands and several plants are found as dominane type.
2.Original types: Glycine clandestina, Cassia Sophora L.Var Penghuana. Y.CLiu
are scattered everywhere.
Rare types . Avicennia marina, Phusalis angulata, and Blechom pyramidatum.
3.Winter Physiognomy:
l)evolution of roots.
Z)evolution of stems.

3)evolution of leaves.

Conclution and Suggestions

Besides columnar basalt sights, there are plenty of marine erosion terrain,
and other geological sights, which should be well protected. Ecological
surroundings are rather particular so the popularization of original plants and

afforestation should be carefully planned. Suggestions are listed as follows.
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1.The evaluation of ecology must be made before project - making so as to red-
uce the destruction by some projects.

9 Because of bad weather in the Penghu Islands, plants of original and rare
types are scarce. They are hard to become dominance types, too. Destruction
by human beings also ehdanges their existence. We had better first cultivate
them in nurseries and then have them moved to the Cultural Center, and
parks.

3.Some particular plants, such as Aloe vera(L) Webb var Chinensis Haw,
Opuntia dillenii, Euphorbia tirucalli, Agave americana, and Gaillardia pulch-
ella had better be cultivated in tourist spots and educational centers. Sides
of highways are also suitable places. It may have a great effect on afforest-
ation and tourism.

4.Afforestation projects had better be adjusted. Afforestation has not been
very good or efficient due to two factors - the wrong choice of plants and the

of places growing tress, during the past forty years.
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Ecological effects of Introduced Birds and Mammals in Taiwan

Edgar Lin

There were 1559 cases of introduced species, related to 330 species of
birds and mammals (788 cases of mammals and 771 cases of birds), 40% of cases
of introduced species in mammals caused ecological impact of various degree,
and so did 50% of introduced species in birds. Ecological impact usually
occurred in mammals of predatory nature. Although competition between the
introduced species and native species was difficult to detect, yet records
showed that competitive impact did exist. The most serious threat to the
native species was the introduction of diseases and parasites, especially
from birds.

Ecological impact that occurred in islands was more serious than that in
the continent, especially in herbivore and carnivores. Although some general
patterns of ecological impact could be derived from this study, yet they
depended on the dynamics of population changes. The impact was difficult to
predict. The best policy was not to have any introduced species.

Ecological niches for mammals and birds were considered saturated in the
natural system in Taiwan. Any introduced species of birds and mammals appeared
difficult to survive the competition of the native species. In the last 40
years, Taiwan’s natural systems had been destroyed to a large extent. As yet
there was not any sign of ecological impact from the introduced species of
mammals, but the wide-spread successes of introduced species of birds were
obvious. Mostly they occurred in the low-land areas, causing damages to crops
and disappearance of local genetic diversity by hybridization with closely
related species. It was also possible that in the future they might further
clolnize upland areas causing further damages to upland agriculture.

Releasing exotic species for religious purpose and the escapes of pets
would change natural distribution patterns of bird species in Taiwan.

Department of Biology
Tung-hai University
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A Study of the Mammal Fauna of Tawu Mountain Nature Reserve
Ling-Ling Lee!, and Hsi-Chi Cheng!
Introduction

Between December 1986 and June 1990, the Tawu Mountain survey tcam conducted a series of
studies on the fauna, flora and geology of Tanan, Chipen, Tamali, Chinlun and Tachu watersheds, and
those of the Little Ghost Lake, North and South Tawu Mountain areas within the Tawu Mountain
Nature Reserve, as well as the northemn and western buffer zones. The culture of local people and the
cffect of their activity to the protection of the Reserve were also studied. This series of studies helped
provide the preliminary information of the resources and the potential threat in the Reserve. The survey
team had also compiled the information and written up a management and conservation strategy for the
protection and management of the Tawu Mountain Nature Reserve. The purpose of this project is to
study altitudinal and seasonal changes of the mammal community along the Tamali river, to provide
more detailed information about the mammalian fauna in the area, and to help gradually establish the
monitoring system and the data base for the long term protection and management of the Reserve.

Material and Methods

This study was conducted at an area below 1063 meter in elevation at the Tamali watershed.
Between July 1990 and June 1991, a team of one to four researchers and one guide would survey the
fauna of the study area once every month for five to seven days. Surveys were conducted along the
Tamali river from the west boundary of the Reserve 1o a camp site six and a half kilometers away.
Several transect lines were selected near the camp site. Sightings, tracks, scats, and other signs of
animals were recorded and small mammals were trapped along the river and the transect lines, Bats
were occasionally collected with mist net. However, several attempts of field trips were stopped due

typhoons and heavy rain in summer, and only the results of six survey were analyzed.

Results

The results of the study indicated that the Formosan macaques, giant red flying squirrel, white-faced
flying squirrel, crab-eating mongoose, wild boar, muntjac, and serow were the species most often
found in the study area. They occurred throughout the study area, and there was no significant
altitudinal or seasonal changes in their relative abundance and distribution. The number of bats sighted

1. Department of Zoology, National Tatwan University. Taipei, Taiwan, R.0.C.
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and the the number of spiny country-rats caught appeared to vary at different months. However, their
abundance was too low to reflect significant seasonal variation. Other species,.such as the pangolin,
sambar deer and gem-faced civet occurred in very low number and limited areas. They were heavily
hunted and their protection is utmost important. Therefore, any change in their distribution and
abundance should be carefully monitored.

In terms of the disturbance occurring in the Reserve, there remained to have a few professional
hunters who would travel deep into the Reserve to hunt, although the number of such hunter seemed to
have dropped. However, there are still many amateur hunters who hunt around the border of the
Reserve, and there seemed to be an increase in the number of people fishing illegally in the Reserve.
And the pressure from tourism and road construction continues to threaten the integrity of the Reserve,

Conclusion and Suggestions

Please follow the recommendation listed in "A management and conservation strategy for the
Tawu Mountain Nature Reserve";

1. Establish a check station at the entrance of Tamali river to control the people coming in and
out of the reserve, and to strengthen the patrol and law enforcement in the reserve.

2. Management authority should keep close contact with the principle authority to report any
major illegal threat and disturbance to the reserve, and ask for assistance from the central and local
officials and police to enforce the law,

3. Management authority should join local school and conservation groups to conduct
conservation education and increase communication with local communities to help the protection and
management of the reserve.
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Studies on the Conservation of the Formosan Pangolin
( Manis pentadactyla pentadactyla)

Jung-Tai Chao'

Abstract

In order to understand the general biology and current status of the Formosan pangolin ( Manis
pentadactyla pentadactyle ), the habitat of the Formosan pangolin was investigated, attempts were made
to breed the pangolin in captivity, and interviews were conducted with 56 hunters, 10 pangolin traders,
and five people in charge of pangolin leather products factories.

The results of the study indicated that the Formosan pangolin is distributed in the following areas of
Taiwan Island proper: the periphery of the Central Mountain Range; the Western Foothill Range; the
Taoyuan Tableland; the Ouluanpi Tableland; the East Coast Mountain Range; the Tatun Volcano Group;
Taipei Basin; Puli Basin; and the Pingtun Plain. The modal altitute inhabited by the Formosan pangelin
was 500m. above sea level, and the upper limit of its occurrence was about 2,000m. The model body
weight of the Formosan pangolin was between 4.Zkg. and 4.8kg., and the upper weight limit was around
8.5kg. The male pangolin was heavier than the female. Captive pangolins fluctuated in body weight.

The habitat of the Formosan pangolin included 14 different well-lit and dry environments such as
primary and secondary forests, miscanthus grassy areas, etc. Termites and ants were their main food.
Their burrows fell into two categories: living burrows and feeding burrows. The living burrow was
deeper, used for a longer period, and thus was more or less a fixed abode. The feeding burrow was
shallower, freshly dug and used only for a short period. The burrows were located in 14 different
environments such as slopes, ridge crests, miscanthus grassy areas, etc. The general characteristics of
these environments were dry, well-lit, and with deep soil. The entrance of the burrow was not closed off.
The depth of the living burrow varied but was generally between 3-5m. The living burrow consisted of a
tunnel and one or more chambers. The diameter of the chamber was 30-60cm., and there was a layer of
leaves andfor grasses.

The pangolin moved about by walking, climbing trees, and swimming, The courtship and mating
season lasted from June to August, and off spring were born from March to May. Single births were
typical, and twins were found only occassionally. The Formosan pangolin was nocturnal and its home
range was about 300m-2km. However, it was said that during the mating season, the home range might
increase to several tens of kilometers,

The commercial uses of the Formosan pangolin were as follows: the skin was used to make leather
products; its scales were collected for Chinese medicinal use and cultural purposes { used to ward off
evil spirits ) ; the whole animal was killed to make stuffed pangelin for sale; and pagolin meat is a
popular dish in wildlife product restaurants. The commercial value, especially in the leather processing
industry, created strong hunting pressures on the Formosan pangolin. It is estimated that from the 1950s
to the 1970s, at least 60,000 Formosan pangolins per year were killed to supply the leather industry
alone. The Formosan pangolin leather processing industry came to an end around 1980. However,
commercial hunting for the meat, for medicinal uses, and for the stuffed animal market continued. The
strong hunting pressure and the destruction of habitats, especially by insecticide spraying, have made
the Formosan pangolin an endangered and almost extinet valuable wildlife resource.

‘Division of Forest Protection, Taiwan Forestry Research Institute, 53 Nanhai Road,
Tatpel, Taiwen, R.0O.C.
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Barking Behavior and Habitat Study on Formosan Muntjac

2
Ying Wan Yi-chun Chen

Barking Behavicr and Habitat Study on Formosan Muntjac

The habitat and barking behavior of Formasan muntjac { Muntiacus
reevesi micrurus) were studied at Walami area, Yushan National Park,
Taiwan from Jul. 1990 to Jul. 1991. The predominant tree species
were Alangium chinense (Lour.) Rehder, Juglans cathayensis  Dode, Zelkova
serragta (Thunb.) Makino var.serrata, Liguidambar formosana Hance, Cunning-
hamia konishii Hayata, and Cryptomeria joponica (L.f.) D. Don. Seven types
of vegetation could be identified as follows from the most abundant
to the least: Artificial broad leaf and coniferous mixed forest,
Artificial coniferous and secondary broad leaf mixed forest, Artifi-
cial broad leaf forest, Secondary breoad leaf forest, Artificial and
secondary broad leaf mixed forest, Miscenthus and semiopen broad leaf
forest, and Artificial confierous forest.

The degree of vegetaticn cever, traill width and slope, sub-
strate composition, ground cover, and aspect of the trail were
measured in sampling grids where muntjac trails were found.
Herbaceous plant cover varied between 50 to 95% in the sampling
grid:; the average trail slope and width were 34.2% and 33.7 cm:; the
trail substrate was composed of soil and gravel. The ground cover
and plant cover within 1m above the trail were between 5 and 25%
in most grids. Muntjac showed no preference to the aspect of the
grid. However, that when the slope of the sampiing grid increased
the difference between +the aspect of sampling grid and trail
increased significantly (p<0.05) indicates muntjac selected 1its
trail.

The duraticn of a barking bout varied from 1 tc 16 minutes;
number of barks per bout varied between 1 and 105; the averag®

barking frequency (numbers per minute) was 6.5 ranging from 1 to 14-

1,2

: Institute of Biology, National Taiwan Normal University,
88, sec.5, Roosevelt Rd. Taipei, Taiwan, 11718, R.C.C.
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There was a tendency that the barking frequency decreased when a
pout progressed. Within 24 hr cycle barking could be found most
frequently at dusk (2.40+2.30 bout/hr) and least frequently during
the day (0.23+0.51 bout/hr). Among different vegetation types,

parking bouts were recorded propoticnally more in Miscanthus and
semiopen broad leaf forest and less in Artificial coniferous forest.
Muntjac density was estimated between 0.96 and 1.70 per knm

trail length when the sound transmitting distance of the barking

was assumed to be between 500 and 250 m. The number of muntjac

along the trail estimated was between 13 and 23.
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The effect of various confinements on the behavior of
marcaca monkeys. L.C. Hsia* and Y.L. Lee, Pig Research
Institute, Taiwan, Republic of China.

The purpose of this experiment was to understand the
marcaca monkeys (M. Cyclopis) under confinement. Behavior
observations were conducted for 5 days in winter (February)
and 5 days in summer (August and September) in 1991 un-
der the following 5 conditions:

1. Big confinement area with grass land 99m X 80m and
a water pool 15m X 5.8m.

2. Middle confinement area (240m?) with grass land
(138.5m?) and rock. The shape of this area was
irregular and surrounded by water.

3. Cage with 3.2m® space.

4, Pen with 20.2m3 space.

5. Pen with 17.2m® space.

The observed animals were 14, 8, 4, 2, and 4, respec-
tively, for the above 5 confinement conditions. Observations
started at 8:00 a.m. and ended at 5:00 p.m. everyday. There
was less lying time for monkeys in condition 3, significantly
more walking time in conditons 1 and 2 compared with the
other conditions (p<0.01), and significantly more shouting in
treatment 3. Observing behavior was found more in conditions
3, 4, and 5. Masturbation and self-mutilation happened most
frequently in condition 3. Stereotyped movements happened
more frequently (p<0.01) in conditicns 3, 4, and 5. The re-
sults show that the smaller the space, the higher the frequen-
cy of abnormal behavior.
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The Social Behavior and Habitat Use of Lanyu Scops owl

Lucia Liu Severinghaus
Institute of Zoology, Academia Sinica

The first five-year study of the behavior and ecology of Lanyu
scops owl focused on finding the limiting factors for the
population of this species. At the end of the fifth year, new
evidence showed that Lanyu Scops owls might be territorial, in
spite of the fact that individual pairs' activity ranges overlapped
greatly even during the breeding season. Also, their territoriality
might directly influence their habitat use and breeding success.

The territoriality of Lanyu scops owls differ both in nature
and in expression from other species of birds. Under natural
conditions, no aggression was observed among these owls even during
the breeding season. When taperecording playback was used to
conduct a population census, two males occupying neighboring areas
were stimulated into a vigorous fight. Thus, 1990 to 1991 was spent
learning the territoriality of this species and the influence of
this behavior on their habitat use and on their breeding success.

Monthly playback experiments at 60 stations along the highway
from July 1990 through June 1991 found that the reaction of owls to
taped owl calls varied seasonally and sexually. Both sexes
responded with vocalizations; the males called back year round
while the females rarely responded between May and September.
Perhaps at this time females were hiding in tree holes incubating
eggs or rearing young.

Owl territories were probably maintained by males.
Territories in peripheral habitat were large in size, with definite
boundaries and no overlap between pairs. In prime habitat, owls did
not maintain obvious territories with clear boundaries. There were
large amounts of overlap in the activity areas of males.
Nevertheless, there were core areas in each male's activity area
which were not shared. When the movement of owls were followed with
radio transmitters, it seems owls rarely appeared together in their
overlapping areas, unless they were members of a pair. Thus,
although the activity area of different owls overlapped when
several day's activity ranges were combined, they may in fact be
maintaining dynamic territory boundaries in the overlapping region,
through announcing each other's location by counter calling.

Territories were not strictly maintained. Many owls visited
and used other owls' territories without inciting aggression. These
individuals could be of either sex. But owls found in another owl's
territory were usually silent. As stated earlier, aggression among
owls were rarely seen under natural conditions. Some individuals
seem to show aggression more readily. Most of the 27 aggressive
events seen in six years happened in the early part of the breeding
season. Both sexes could be the aggressor, and both sexes could be
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attacked. No female was ever seen fighting another female though.

Owls that bred in prime habitat remained near their nest
cavities more months than non-breeders. This was especially true
for individuals occupying high quality tree holes, who rarely left
the vicinity of the nest trees. If this was because these males did
not want to lose ownership of their nest holes, it suggests an
"occupancy priority” rule, ie. once a cavity 1is occupied, its
owners are not challenged. We have witnessed two males calling
against each other during the fall when a prime nest site became
available. The older of the two eventually bred in that cavity the
following season. Another cavity was shared peacefully by two pairs
of owls, with one pair breeding more successfully than the other.

Some tree holes were occupied by the same pair of birds for
years. Some holes were occupied by the same female while the male
changed several times. Or, some holes had the same male for years
while the female changed several times. The female of one pair left
with her mate to breed in a new location when his 0ld nest hole was
lost to another pair.

1t is unknown whether mate change was caused by voluntary
departure of the old mate, by the arrival of a new bird which
forced the old bird out, or caused by the death of a mate.
Regardless, because the number of usable tree cavities was limited
in prime habitat, Lanyu scops owls frequently visited various tree
cavities even when these were already occupied.

Owls leave their parental site about one month after fledging.
They start breeding when they reach two years of age. Some females
did not breed until they were three years old. When they return to
breed, they do not necessarily return to their natal sites.
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The Investigation of Macaca cyclopis pepulation distribution and
in raochsiung's Sou Shan Mountain Zone

Jinn D. Lin and C.B. Wang

Department of Biclogy, National Cheng Xung University
Tainan, Taiwan, R.0.C.

This program was conducted from July 1990 te June 1991 at Soun Shan mountain
zone in Kaohsiung City. During this time, investigators spent several times in
the mountain surveying Taiwan macague habitats and attempting troop and popula-
tion censuses. Other time spent interviewing climbers, cocllecting polls, and
discussing with government officials and others in an effect to win support
from city citizen for preservation of the remaining macaque population. After
17 times of preliminary observation and recheck-out, it was estimated that there
were about 76 Taiwan macagues distributed in 3 main parts of Sou Shan, in which
5 subgroups had been confirmed. Four infant and juvenile macagues were found
among these groups during Spring April, 199l. Distribution density of macaques
is 34.61 animals/km2.

Macagues live in multiple adult male and multiple adult female groups. The
socionomic sex ratio is about 2.44 males to 1 female, while the numbers of
immature macaques stand 53% of the total population. Troop sizes seem to vary
between 6-20 animals and contain more adult males than adult females. The
values of distribution density in the present study are higher than those of
other reports in Taiwan. This is because of unable to localize the population
zone in mountain. However, the mainly Yeason probably be come from the uneven
and the concentrated distribution of animals after feeding by climbers. Sex
tendency in social structure belongs to male group. This situation is quite
different from the results observed by other investigators in Taiwan, in which
is female dominant. The reason remains to be investigated.

The major habitats of macaques appear to be tropical hardwood forests in
rocky cliff. Taiwan macagues fed mainly upon seeds, fruits, cones, berries,
and dilicate leaf, although their dietary intake varied seasonally. The life
environmental zone of macaque is getting bad and narrow situation threatened by
climbers along their home ranges. Thus, notes that a protecticn area for Taiwan
macague in Sou Shan mountain should be arranged in near future by local govern-
ment to keep macagues from advancing threatened by climbers.
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Studies on Parasites of Fish from the Tachia River ( 1)

K.E. Su, CK. Fan, KW. Lam

The Tachia River measures 124Km long and its rich water resource is used for municipal
water supply, hydroelectricity, irrigation, and industrial usages. Fish resource in this river is also
very rich. Howerver, fish are subjected to parasitic infections. And parasitic disease is one of the
factors that affect the survival rate of fish. Besides acting as host of fish parasites, fish may also
serve as the intermediate host for human parasites which is related to the health of man. This
study was conducted to investigate parasitic infections of fish from the Tachia River so as to
provide reference informations for conservation and management of fish in the Tachia River.

During July 1990 through April 1991, fish were taken from the Tachia River at intervals and
examined for parasites by the pressing method and digestion method. Eleven species of fish

including Carassius auratus, Acrossochelius parasoxus, Varicorhinus barbatulus, Zacco spp. (Z.

pachycephalus & Z. platypus), Crossostoma lacustre, Hemimyzon formosanum, Cobitis taenia,

Rhinogobius brunneus, Leiocassis adiposalis and Oncorhynchus masou formosanus wee

examined during the study, Because O. m. formosanus is an endangered species and under strict
protection, only 2 fixed specimens that died of natural course were examined.

Among the 181 fish examined by the pressign method, only 15 of them (8.3% ) harbored
adult stage parasites. No parasite was found in the Homalopteridae (10) and R. brunneus (17).
The highest infection rate was observed in Q. m. formosanus (1/2, 50%), then followed in

sequence by L. adiposalis (1/8, 12.5%), Zacco spp. (7/65, 10.8%), C. auratus (2/19, 10.5%), &-

paradoxus (3/37, 8.1%) and V. barbatulus (1/23, 4.3%). With a few exceptions, most of the fish
harbored only 1-3 worms. The exceptions were: (1) more than 10 Monogenea were found in on¢

L. adiposalis on Feb. 25, 1991, (2} an average of 6.7 Acanthocephala were found in Zacco spp. on
Apr. 5, 1991.

Department of Parasitology, College of Medicine, National Taiwan

University, No. 1, Section 1, Jen Ai Road, Taipei, Taiwan 10018, ROC.
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Parasites belonging to 4 catagories-Trematoda, Nematoda, Acanthocephala and
Arthropoda were found in fish from the Tachia River. These parasites inhabit mainly the gills
and intestine of the host. Two species of Monogenea and one kind of parasitic copepod were
found on the gills, whereas 3 species of Digenea, one Kind of nematode and 4 species of
Acanthocephala were found in the intestinal lumen. Among the fish species, Zacco spp. from
Tungshih harbored the most numerous types of parasites. A total of 3 different Digenea and 3
Acanthocephala species were observed. Most of the fish harbored only one kind of parasite at a
time. The highest record of a single fish harboring 3 species of parasites (2 species of Digenea

and 1 Acanthocephala species) was observed in a Zaceo fish from Tungshih, followed by another

Zacco from Liyang that carried 2 kinds of parasites (1 species each of Digenea and
Acanthocephala).

Results of the digestion method showed that A. paradoxus, C. auratus and Zacco spp.

harbored metacercariae of Haplorchis taichui and H. pumilio. The former is more common than

the latter species. An unidentified metacercaria was also found in C. taenia.

Although light infection of parasites may be harmless to the health of the fish, heavy
infection may cause serious damages. For instance, heavy infection of Monogenea on the gills
may irritate the epithelial tissue, cause blood loss, secondary infection or even death of the host.
The probosis of Acanthocephala is covered with numerous hooklets that may irritate the
intestinal wall and causing perforation or even death of the host. Therefore the influence of

parasitic diseases on health of the fish is worth noticing.



The Monitoring of Pesticide Residues in the Water Samples
from the Masu Trout protection Area Of Chi-Chia Wan Stream

Gwo-Chen Li, Sue-Sun Wong, Yi-Hwar Lee and Sue-Ping Hu
ABSTRACT

chi-Chia-Wan stream has been the major inhabitancy of masu
trout which is recognized as one of the national treasures in
Taiwan. In order to monitoring the water quality in this stream,
177 samples were taken and analyzed in 1991 at 5 sites along the
stream. A1l 177 samples were not found the residues of the 30
analyzed pesticides commonly used in Li-San area.

Wu-Ling Farm kept good record of pesticides have being used in
their farm. According to the record, 90.4% of pesticides used in
this area in 1990 were fungicides, insecticides counted for only
6.6%. However, the usage of insecticides in this area is
increased gradually in the recent years. From February 1986 to
June 1991, a total of 1102 water samples were taken along
chi-Chia-Wan stream and were analyzed. Two samples were detected
to contain methamidophos and mevinphos with concentration less
than 3 ppb. These two samples were taken in October 1988 at
Breeding Farm and Fruit District III, respectively.

Since Masu trout is the specially protected species in
chi-Chia-Wan stream area, monitoring on pesticide residues in the
stream water becomes very important and should be carried out
continuously. This research proposal includes extensive
investigation of pesticide usage in the Li-San area and pesticide
residues in Chi-Chia-Wan stream. From the research results, the
influence of pesticide application and farm management on water

quality will be assessed.

Taiwan Agricultural Chemicals and Toxic Substances Research
Institute.

189, Chung Cheng Road, Wufeng, Taichung Hsien, Taiwan. R.O0.C.
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fstablishment of Database of the Virgin Broad-leaves Forest in Taiwan

Tzer-Tong Lin1°, Wen-liang Chioul'

There are abundant flora and considerable diversity of plant communities in

Taiwan. It is difficult to compare the difference between those communities from the
oublished papers, because the researchers usually used different methods and parameters,
It should be designed a friendly personal computer program of database to record,
exchange and accumulate the investigation data This database would be a complete
database of broad-leaf forestry communities in Tejwan, and could provide references
of researches as well as the conservative policies.

. A convenient system of the checklist of vascular plants in Taiwan has been built
this wear. This system includes the indigenous vascular plants® scientific names which

could be added, deleted, checked, modified and recovered easily.

1. Taiwan Fsrestry Rasearch Institute, 53 Nan-Hai Road, Taipei, Taiwan, ROC.
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Plant communities at mud volcanic areas in Taiwan
( 1st. year )

Ming-Yih Chen* Hsiu-Fin Liao

[Abstract]

Mud volcanoes distrbute in Tainan, Kaohsiung, Pinfung, Taitung and
Hualien Hsiens in Taiwan. Unique saline microenvironments at mud volvanic
araes create special plant communities. Both landscape and vegetation of
mud volcanoes are important resources for eniveronmental education.
Vegetation of mud volcances were studied. Study areas included Wusantin,
Kunsweipin, Sunswei, Losan and Paupau. Items studied included site

environments, mud characteristics, floral composition and morphological

characteristics.

Saline environment, formed through long-term mud eruption, affected
plant composition and distribution. Electric conductivity of mudflow
reached 66.5 ™®hes / . The pH value of mudflow ranged 7.3-9.1. Totally
256 species, belonging to 77 families, were found at mud volcanic areas.

Plant communities types based on dominant species could be classified
as follows 3

1.Miscanthus floridulus type

2.Acrostichum aureum-Fimbristylis sieboldii-Pluchea indica type

3.Phragmites communis type

4.Imperata cylindrica type

5.Panicum repens type

Vegetation at Paupau mud volcano is still well preserved. Paupau mud

volcano can be set up as natural reserve for educational nses.

* Dept. of Bontany, National Chung-Hsing University, Taichung 402.

—222—



The bibliography of data base on the conservation

research of Taiwanese bhutterflies

Ping-Shih Yang

Department of Plant Pathology and Entomology,

National Taiwan University

Taiwan has been called "Butterfly Kingdom " for a long time.
There are 400 species of putterflies were described & record-
ed in Taiwan now.According to the literature , the 1st scien-
tific description of Taiwanese butterflies in 1866. At least
1200 papers of Taiwanese butterflies were collected and rema-
naged in the lst year this paper, estimately about other 600
to 800 papers were continuely collected in the 2nd year. Now
all of these papers were reviewed and systematically managed
by taxonomy, morphology ,physiology ,distribution ,life hist-
ory, habit and behavior etc..Then a bibliography of Taiwanese
butterflies will be compiled.

Among these papers , most of them were collected from Japane-
se jounals. And some of more important books concerned about
Taiwanese butterflies were mentioned and reviewed too. The sp-
ecialists who made a great contribution of research of Taiwan-

ese butterflies were mentioned in this paper.
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RELOCATION TEST AND CONSERVATION EXERCISE
ON ENDEMIC AGAMIDS IN TAIWAN

Hsien Yu Cheng* and Zuea-Cnhi Chang*

This study investigated the present status and distribution
of three taxa of endemic agamids, living in low elevation areas
of Taiwan. One artificial greenland was chosen to be used for a
relocation test. This is the abstract of the results from the
second phase of the study.

The study preiod of this second phase started from April
1990 through October 1991. There are a total of 95 individuals
of agamids which were released in the chosen greenland and in
seven different times. Among these %5 individuals, female J.
swinhonis had 8 and males had 5: female J, m. formosensis had 10
and males had 21; and female J. m. mitsukurii had 17 and males
had 34. Sixty-one individuals released in 1991 will be followed
up and analyses in the coming phase. Among the thirty-four of
the 95 individuals released before the fall of 1590, eleven males
and five females were recorded to ke living in the greenland for
more than a year. The longest records for the males and the
females are 586 days and 530 days respectively. Among them, male
J. swinhonis had 3 (5 released) and females had 1 (8 released);
male J. m. formosensis had 1 (2 released} and females had 1 (1
released); and male J. mitsukurii had 6 (13 released), females
had 3 (5 released). The results revealed that all the three taxa
could live in this greenland. However, further relocation tests
and the improvements and maintenance of habitats have to proceed
in order to have a stable populaticn, at least one of the three
agamids, in this field.

The locations for the survey and the collections of the
living specimens of the different agamids included five sites in
Northern Taiwan, five sites in Centeral Taiwan, and one site in
Eastern Taiwan. Besides these sites, there are three additicnal
sites which above the elevation of 1,000 meters for the collec-
tions of the other twe endemic agamids {(not used in the reloca-
tion test). Comparisons between the records in the past Japanese
occupied period and the records of the recent ten years, the
distribution and population sizes of the three endemic agamids
living in the low elevation of Taiwan declined dramatically in

the recent years. The dispersed relic greenlands left under the
intensed progressive development were the last habitats for these
endemic agamids. Besildes the relocation excercises, in situ

conservation on these endemic agamids had to be practised as soon
as possible. Among those forteen survey sites, two (Sa-Mou Shan
and Tiger-Head Shan) in the Northern Taiwan could be chosed for
the first two in situ conservation areas. Abundance in numbers

* Department of Biclogy, Chinese Culture Unilversity, Hwa-Kang,
Taipei (11114), Taiwan, R.O.C.
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and high morphological variations make Sa-Mou Shan be the good
gene pool and specimen resource of J. swinhonis. The Park of
Tiger-Head Shan 1s one of the good areas to study the different
nabitat selections between J. swinhonis and J. mitsukurii.
Appropriate management plus administration will make these twoe

areas be a good model of the in situ conservation of endemic
lizards.
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Bird Banding Project of Taiwan

Yuan-Hong Chuang1

Abstract

Bird banding project during 1990-7-1 to 1991-6-30 was performeq
by 1local banders by mist nets throughcut Taiwan. The hests are
checked regularly and caught birds are banded and recorded. The
records include bill 1length, total head length, greatest wing
length, tarsal length, +tail length and body weight. Adult or
juvenile status is also judged when possible. The birds are released
alive. Nets are removed when banders stop working.

148 field work-days at 11 different localities ylelded 3254
banded birds. The best result came from Puli, namely, 1334 birds
including 50 recaptures. Puli 1is at the center of Taiwan and
surrounded by mountains, which makes she a good place to band land
birds. Puli is also endowed with large flocks of Barn Swallow,
African Sand Martin and Yellow Wagtail roosting at sugar cane field
in Spring. These 3 birds are the main species banded there.

In this year there were 151 recaptures, 7 Taiwan-banded
oversea-recoveries including 3 from east Siberia (1 Red Knot, 1
Green-winged Teal and 1 Garganey), 4 from Shanghai (2 Redshanks, 1
Whimbrel and 1 Dunlin). These are the first recoveries from Russia
and mainland cChina.

All banding results are collected to the Banding Center and
processed by PC-286 with dBase, Lotus and PE2. The imported data
include field diaries, bird biometry records, bander list, foreign

associations, bird ring stock, equipment 1list, table forms and

1.Wild Bird Society of R.0.C.

6, Alley 13, Lane 295, Sec. 1, Fu-Shin S. Rd, Taipei, Taiwan, R-0'°§
i
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letters.

Bander gqualification has  begun and 3 classes are
seperated--senior, junior and trainee. The latter two are supervised
by senior banders during field work. Committee board includes
president of Wild Bird Society, director of Banding Center and some
senior banders. They hold conference every half year and discuss on
administration, technique, etc.

Contacted foreign associations include mainland China, Japan,

Hongkong, Malaysia, Singapore, Australia, New Zealand and a friend

in Denmark as mid-man to Russia. We collected bander’s manuals from
United Kindom, Janpan and Australia. These will be of great help to

our future work.
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Ecology and resources of aguatic insects

in Tung-Hou Stream

Ping-Shih Yang , Kwok-Ching Wong

Department of Plant Patholegy and Entomology,

National Taiwan University

Ecology and resourecs of aguatic insects were investigated
in Tung-Hou Stream. The results indicated the resource of
agquatic insects was abundant, 86 species of agquatic insects
belonged to 8 orders, 41 families were collected and identi-
fied. Among them 21 species--Ephemeroptera, 19 species--Tir-
choptera, 12 species--Plecoptera, 15 species--Diptera, 9 sp-
ecies--Coleoptera,7 species--Odonata,2 species--Megaloptera,
1 species--Lepidoptera were identified and described respec-
tively. and the predominant species of mayflies (Ephemeropt-
era) were Choroterpes sp.TCA.,Baetis sp.TBA. ,Ephemerella sp.
TEA., and Rhithrogena sp.TRA. The other were GStenopsyche
marmorata (Tridhoptera) ,Neoperla sp. TNA., and Neoperla sp.
TNB. (Plecoptera).,Chironomus sp.TCA.(Diptera).,Eubrianax sp.
PEA.(Coleoptera).,Euphaea sp. TEA (Odonata) and Protohermes
grandisz{Megaloptera).

Not only mean density,but also numbers of taxa by season,
winter was the most abundant season at all 4 sampling sites.
In this paper, the hydrological factors including the width,
depth, velocity, temperature, pH , conductivity and the dis-
solved oxygen of the Stream were surveyed too. And the resu-

lts revealed the Stream was still oligosaprobic.
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Realth Monitoring and Disease Surveillance in Exotic Animals
of Talvan

Chiou,Huey—Ing‘;Liang,Chunq-Tiangl:Chang,Woon—Fa’;Weng,Chung—Nan1

Report on disease diagnosis of 109 exotic animal cases from July
1990 to June 1991 in Taiwan

The goals of this program are to provide training for
pathologists in diseases of 200 animals and to collect basic
information on diseases, nutrition and behavior of zoo animals in
order to lower mortality rates and improve the quality and quantity
of zoo animals in Taiwan.

Over the past year we have performed post mortem examinations
on 105 animals and identified a variety of causes of mortality
several problems have been identified as a result:

1. The potential danger of zoonotic disease.

Mycobacterium spp. infection has been diagnased in one monkey,
one elephant and three deers. In order to safeguard public hygiene
and animal health. It is recommended that direct contact between

animals and visitors be avoided.

2. Management problems. Eight cases of vitamin E deficiency and 5
cases of calcium phosphate toxicity in Emus indicate the need for
continued management supervision.

3. Insufficient application of c¢linical diagnosis and lack of
treatment equipment: Currently, except for the Taipei Zoo, the
other zoos in Taiwan lack veterinarians and egquipment and therefore,
cannot provide adequate veterinary care. Thus, inereasing purchases
of clinical medical equipment and increasing the short/middle-term
advanced training of veterinarians in diagnostic technology will
promote medical treatment in zoos.

4. Insufficient repreduction job: Due to lack of specialists and
professional technelogy, except for a few animals such as sika deer,
formosa bear, and tiger, the task of reproduction for other animals
has not been promoted effectively. Therefore, future work should

include dispatching professional staff to study related research
abroad.

1.PIG RESEARCH INSTITUTE, TAIWAN. ©P.O. BOX 23 CHUNAN, 35099, MIAQLI
,TAIWAN, REPUBLIC OF CHINA
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The Project of Establishing an Inventory System for Endangered
Mammals in Captivity on Taiwan CHEN, PAO-CHUNG CHEN, YAI-AI

CEEN, PAO-CHUNG CHEN, YAI-AT

The Project of Establishing an Inventory System for Endangered
Mammals in Captivity on Taiwan CHEN, PAO-CHUNG CHEN, YAI-AI

The most endangered mammals in Captivity on Taiwan mostly keep in the zeoe and amusement
parks. Few species are kept as pets for gemeral publics. After the execution of the
wildlife <¢onservation Law, those pet owners should fill out certain forms and report to
the local government for reference; however, the reported data need further justificatien,
Furthermore, there are no complete and systematic management as well as effective control
about the transfer of those animals 4in fTaiwan. This project is designed for the
conservation and management for those animals.

This Project‘s basic unit of the endangered mammals is speices. We used the reference
from the local government and visited zcos, amusement parks and pet owners to investigate
the animals®' speices, numbers, ages, sex, origins and bloods in crder to set up the
studbook management system which also keep the records of reproduction, death and
transfer.

This project lasts 2 years. This vyear is the first year. We investigate 15 places
including the public and private zoos and amusement parks. The justified endangered
mammals are Gorilla, Orang-utan, <Chimpanzee, Siamang, White-handed Gibbon, Ring=-tailed
Lemur, Brown Lemur, Mongoose Lemur, Ruffed Lemur, Hairy-eared Dwarf Lemur, Cotton-top
Marmcset, Hoclock Gibbon, Bush deq, Malayan Sun Bear, Asiatic Black Bear, Eurasian Otter,
Brown Hyena, Puma, Ocelot, Temminck’s Golden cat, Clouded Leopard, Jaguar, Lecpard, Bengal
Tiger, cCheetah, Asiatic Elephant, African Elephant, Grevys Zebra, Prezewalski,s Horse,
Cape Mountain Zebra, Malayan Tapir, White Rhinocceros, Black Rhinocercs, Scimitar-horned
oryx, hAddax, Arabian oryx 37 species 471 specimen. Private captive animals are mainly
orang-utan and Gibbon; however, the other species will also be investigated. The total
investigated records from 23 cities are Orang-utan, Gibbon, Chimpanzee, Mandrill, Tiger,
Asiatic Black Bear, Malayan Sun Bear, Clouded Leopard, Juguar, Temminck's Golden cat, Puma
18 speices 232 specimen. The top five are 150 crang-utans, 74 tigers, 65 Malayan Sun
Bears, 56 White-handed Gibbons and 49 Agile Gibbons respectively. The second years’
investigation will «c¢ertainly change the catagories of the speices and amounts of the
animals.

This is the first time to investigate the conserved Wildlife in Taiwan. The problems
after the investigation are:
1.The owner does not own the registered animals.
2.The cwner owns the animal but repcrts to the local government with other’s name.
3.The owner keep the animale but go to other governed area to register.
4.The owner does not change the registration of the animals when the data is changed.
5.The owner does not cooperate with the investigation.
6.Most reported names are not correct.

7.The sanitation and safety are generally not good.
8.some endangered species are released.

In order to enhance the conservation and management about the conserved wildlife, it is

necessary to assist the owners to have correct comcept on the Conservation Law and ways of
keeping the animals.

TEIPEI ZQO
30, HSIN-KUANG ROAD SEC.2 TAIPEI 11628
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Investigation on Raptors in Taiwan

Wen-Horn Lin1

Abstract

Raptors play an important role in an ecosystem. However, they
are prone diminish in population and even to become endangered. In
addition to their naturally small numbers and slow breeding rate,
raptors often suffer from human persecution.

This project focuses on 6 species of resident raptors in Taiwan.
The main goals of the project are: to build a database, to survey
their distribution and population, to examine population trends, and
to evaluate the current conservaton status.

our method was to develop a standardized procedure for
record-taking, collect data, then input data into computer databse.
The data was collected from current research as well as from
previously written research  papers, birdwatchers’ personal
notebooks, etc.

To record distribution and population information, we use
Transverse Mercator Grids to divide Taiwan into 261 geographical
sections. Before the end of 1991, the raptor databse contained 5,146
records covering 187 grids sections, or 72 percent of Taiwan.

After compiling the database, we found that the distribution
rate of 6 7resident raptors was as follows: Crested Serpent Eagle
were found in 56% of the surveyed sections, Crested Goshawk were in
45%, Besra Sparrowhawk were in 34%, Hodgson’s Hawk-eagle were in
16%, Indian Black Eagle and Black Kite were in 11%. Among them,

Crested Goshawk, Besra Sparrowhawk, and Crested Serpent Eagle are

1.Wild Bird Society of R.O.C.
6, Alley 13, Lane 295, Sec. 1, Fu-shin S. Rd, Taipei, Taiwan, R.O.C.
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widely distributed in Taiwan island, the other 3 species are locally
distributed. Only Black Kite was found in offshore isle.

Minimum population estimates are: 1,900 for Crested Serpent
Eagle, 1,000 for Crested Goshawk, 400 for Besra Sparrowhawk, 175 for
Black Kite, and 100 for both Indian Black Eagle and Hodgson’s
Hawk-eagle, but the outlook for Indian Black Eagle is more promising
than that for Hodgson’s Hawk—eagle.

The current conservation status is also discussed in the text,

In this section, it is suggested that Black Kite be added to the

rprecious and rare’ species list under Wildlife Conservation Law.
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Study on Parasite of Wild Fish Collected fram Feitsui Reservoir and Related Water System
{(hung Huu—um
Abstract
A total mmber of 498 fishes belong to 15 species were coilected for parasites exanmination.
among the 498 fishes, 467 were captured from Feitsul reservoir, 15 ayu and 20 rainbow trout were
obtained from a fish farm in Fu Sun, which is located in the catchment area of the reservoir. The

The Taiwan spade-head fish { Varicorhinus harlatudus ) were also catched from the brooks in Fu Sun

area,
The 73 kinds of parasites founded in these fishes included eight species of protozoa : Myxo-

bolus koi., Tchthyophthrius multifiiis, Myxidiwm sp. { M.matsui ? 9, Glugea plecoglossi, Trichodina

sp., (hilodonella sp., Hemiophrys sp., and cne unidentified peritricha ciliate. Four species of

monogenic flukes : Gyrodactylus nipponensis, Pseudodactylogyrus bini, P. anguillae and Dactylogyrus

sp.. Dne species of Cestoda : Bothriccephalus sp.. One species of Acanthocephzalus Neoechinorhyn

chus sp.. Three species of nematoda @ Anguillicola crassa, Capillaria sp. and one unidentified

species. Bix species of copepodic parasites : lermea cyprinaceae, L.polymorpha, Prgasilus sp.,

Sinergasilus sp. ( S.major ? } and two unidentified species.

The prevalance of all parasites infectivity were not greatly variant in different month or
season. The mumber of parasites species in common carp, Chinese catfish and large eye sinibrama
were evidently higher than other fish kinds.

Tntensity of infection wers quite 1ow in general, except in two cases there were more than
hindred thousands of dactylegyrid worms found on the gills of common carps, but even in that case
no evidently detrimental effect on the host were noted.

(uite similar parasite fauna were found in the eel and ayu obtained from both the reservoir

and culture condition, this phenonua is supposed to be caused by artificial activities.

* Department of Zoology, National Taiwan University.

Mo. 1, Roosevelt Road Sec. &4, Taipei, Tajwan, RC.
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Investigations on concentrated fossil geological landscapes

in Liu-Chia, Shiu-Lin-Tung,Taiwan Hsian
Chung,Kuang-Jyi
Abstracts

The formations outcroping in this area are the Liushuang-
Formation, the Erh-Chung-Chi Formation and the Kanhsiaoliao
Foumations. The Liushuang Formation is of incompart thick
sandstone,with north-southern stike and distributed on the
western part of this ares. The Erh-Chung-Chi Formation is of
sandstone and muddy sandstone alternation with more variation
of stricke,from north-east in western part ot east-west,north
west in sourth westem park. The Kanhsiaoliao Formation is of
thick sandstone with interbedding thin muddy sand-stone,and
with last-West strike.

There is a syncline structure locating the eastern part.
The " sedimentary structures such as the cross-bedding,scour
and filling are very common and are of important grological
phenomena.

From +the above sfatements,we know that the Kanhsiaoliao
Formation is of thick sandstone interbedding with thin muddy
sandstone. The boundary part from thick sandstone to thin
muddy sandstone is distributed concentrates pecten fossils.
This condition is the sedimentury enviromental changes from
thick sandstone conditcons which fit to pecten living to the
muddy sandstone condition, which unfits to pecten living.
Under this condition many pectens are dead and have formed
concentrate fossil bed. Here can conclude some characters of
this concentrate fossil bed:
1.0nly one main kind of fossils: The main fossils which can

be observed with the naked eye in the fossil bed are
the pecten, nearly only pecten and not easy to find
other kind fossils. If others are observed,they are
only several individueds in unorder distribution. In

fact,like this kind of concentrate fossil bed is not
many .
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2.1t is very concentrated: The pecten fossils in fossil bed
are all in overlapping concentrate state. It is very
dense. The horizontal direction is also one by one in
contact state. It is like a corpse heap to form a
fossil bed.

3.The thickness of the fossil bed is 30-50 cm. This fossil
bed is extended southward and o f very hard calcareous
formation.

4.The distributing ares is very wide: The horizontal distri-
buting area of this fossil bed is very wide. But the
fossil bed does not gather together to only one place,
and there are three places. The north place is near
the people houses and very expansive. There are two
places in the southern side of this area and all in
strean valley. The western one is not only in larger
scale but also in larger quantity and it has holo-
preservation and to be conceal. It fits to be a protec-
ted area.

5.They are preserved very well: For the recten fossils of
concentrate fossil bed,most of them are preserved very
well especially those in wester area of southern part.
The fossils in this pecial outcrop are preserved very
well but every two valves of pecten are apart each
other,and every one is preserved well. Sometine very
small quantity of valves are to be fragments.

6.More or less possessing some orientation: These concentrate
fossils are only in some orientation partially or
locally. The whole Shiu-Liu-Tung area does not possess
the same orientation.

7.For the same occurrence such as this area in sonthern

Taiwan ,the Shiu-Liu-Tung area is the only one.

The pecten concentrate fossil bed possessing the above 7
characters is the very special cultaral properties. Near areas
such as Kuang-Tze-Ling and Tsen-Wen-Wate Resevoier have other
landscapes for sightseeing. This area 1is just the middle
station. The sightseeing of feeling character is combined with
the sightseeing of learing character is a very valuble sight-

seeing and important natural cultural properties.



For the kinds of landscapes, this concentrate fossil
formation is classified as follorings:

(1).Detail landscape: Every single fossil would be a detail
landscape ,because of its independent characters. In this
area,every small place, small style and small scale place
or point constructs a detail landscape. Every detail
landscape possesses it independent character and can offer
some enjoying properties. They possess the character of
detail landscapes.

(2).Characteristic landscape: For the whole or vevry smaller
part. Bll can offer very obvious objective to our sight-
seeing. The fossils,concentrate fossils and fossil bed are
all of very concrete substance,and would be of characteris~
tic landscapes. This condition also shows that in enjoying
the landscapes here,only one objective,nc other topics or
goals to be selected or to replace.

(3).Close landscape:The place western of southern side of this
area is very concealing. It is surrounded for four sides
by thorn bambooes to form a close and whole smaller area
and to be classified as close landscape,But this condition
is not of a very lnog time. Oneday the all thorn bamboo
must be cut,and like +to lost their fences. Today it is
already a close landseapeystate.

(4).Parorama landscapes: The north place is a spacious area.
The field of vision can extend more distance. If we enjoy
the landscape from south to north, the field of the
landscape is not in a smaller style,and can extend to it
near area,to form a parorama landscapes.

The factors to construct variorus landscapes here are as
followrings:

(1).Shapes:The shapes such as a whole landform,a whiole fossil
are all factors of landseapes. The state of shapes
can lead sightseeing man to combine to form various
compound form to be enjoyed.

(2).Lines: Lines to form the landscapes here are straight
lines,curve lines,irregular lines. The straright
lines includ long straight lines,short straight
lines. The curve line may be monotonous or complex.
The irregulay lines are more conplex. The factors
of these lines are comprised various shapes and
possessing vavious value for enjoying.

For the natural cultural properties,this concentrate
fossil bed plays the scholar and teaching functions. They must
be combined the sightseeing to form a sightseeing zoone.
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Investigations on the Sedimentoclogical Landscapes
in the Hengchun Peninsula

Quocheng Sung!

Spetacular geological features of the continental slope were
relatively well preserved in the Neogene series of the Hengchun
Peninsula. These sedimentary features include submarine channels
and canyon,deep-sea fan, subagueous slumping, subaqueous debris
flow,and turbiditic structures. These geological landscapes are
deserving of protection.

The present study is to propose a rational planning for these
geological landscape in terms of specific geological features,
their areal distributions and the associated transportation
network. The feasibility of being classified as conservation
sitesis also recommanded.

The study was made by using aerial photographs, topographic
maps, and outcrop mapping. Various kinds of data plane were
integrated by the geographic information system for the planning
decision.

The following landscapes are recommanded to be protocted for
educational and scientific purposes:

(1) Landscape of submarine channel and subagueous slumping along
the Fang-Shan Hsi;

(2) Landscape of submarine channel and deformational structures
at Shi-Tzu-Tou;

(3) Landscape of submarine canyon at Tzu-Keng;

(4) Landscape of submarine channel and large-scale subagqueous
slumping along Shun-Chun-Hsi and Shij-Hai.

(5) Landscape of subaqueous debris flow and badland at Don-¥en

Hsij
(6) Landscape of exotic blocks and turbiditic structures at

Kenting;

(7) Landscape of deep-sea fan at Chia-Lo~Shui.

A few specific sites are recommanded to be classified as
conservational areas. They include an outcrop of a submarine
channel along the Fang-Shan-Hsi; an outcrop of large-scale
recombent folding at Shi-Men-Pu;jthe Shi-Men gorge,and a sea cliff
at Shijj-Hain.

1.National Cheng-Kung University, Department of Earth Sciences,
1 Tahseu Road, Tainan, Taiwan
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Ecological Survey on Ay-liau and Ching-shan Streams,
Pingtung County, Taiwan

Ching-Ming Wang® + Shinn-pyng Yeh? » Cheng-hsiou Chen?

[ Abstract)

Ay-liau and Ching-shan streams, located in Pingtung
County of sourthern Taiwan, are headwaters of the Upper
Kao-Ping River Drainage Basgin. Featuring with scenic
beauty and good fish habitat, Ching-shan Stream was
announced as "Fish Protect Area" of Taiwan. This study,
conducted July 1990 to June 1991, was to survey the
hydrology, water guality, and fish community of these
streams. These environmental data could support some
stream management programs by the government and leccal
conservation associations.

In the Ay-liau Stream, the study results showed that
its mean annual discharge ranged from 0.03 to 0.%4 m3/sec
(X=0.49, CV=60%), with water temperature 15.0 to 23.5
(X=19.3, CV=13%), DO value 8.0 to 13.5 mg/L, pH value 7.7
to 9.9, conductivity 0.06 to 0.16 ms/cm (X=0.11, CV=27%),
nitrate concentration 1.3 to 1.9 mg/L (§¥1.6, cvV=13%),
scluble phosphate 0.01 to 0.07 mg/L (§¥D.04, CV=51%), and
turbidity 0.4 to 8.1 NTU (¥X=4.3, CV=52%). The fish
survey found only one Cyprinid species (Acrossochejlus

formosanus) currently inhabitated this stream.

In the Chin-shan Stream, the study results showed that
its mean annual discharge ranged from 0.02 to 3.51 m3/sec
(X=1.77, CV=59%), with water temperature 17.5 to 28.0 C

1. Department of Biology, National Chuanghua University of Education,
Paisa Village, Chuanghua 500, Taiwan, ROC

2. Department of Aguaculture Industry, National Pingtung Polytechnic Institute,
Neipu, Pingtung 912, Taiwan, ROC
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to 9.8, conductivity 0.17 to 0.32 ms/cm (X=0.25, CV=22%),
nitrate 1.2 to 2.1 mg/L (¥X=1.7, CV=17%), soluble
phosphate 0.01 to 0.47 mg/L (X=0.24, cV=53%), and
turbidity 1.1 to 7.0 NTU (X=4.1, CV=42%). Compared with
the Ay-liau Stream, this stream was found to have more
fishes, including 5 species of 3 famalies Anguillidae

(Anguilla maemorata), Cyprinidae (Acrossocheilus

formosanusg, Candidia barbata, Zacco pachycephalus) and

Gobiidae (Rhinogobius brunneus).

Ecological analysis demonstrated that Ay-liau Strean
(elevation ca. 680 m) and Ching-shan Stream (ca. 250 m)
both have natural beauty of water and recck scene famous
for most forested streams of Taiwan. These two
representatives of southern Taiwan streams have
relatively low discharge but still show great
fluctuation between dry (October to March) and wet (April
to September) seasons. They with low elevation have
cool-warm water temperature, but have clear water
and suitable habitat for fishes, like most other forested
streams of Taiwan. All fishes found here are native to

Taiwan. Among them, the Acrossocheilus, Candidia, and

Zacco species are endemic to the island, and the Anguilla
species was recently annnounced as a conservation species
by the government. Relatively, the Candidia and
Rhinogobius species are dominant in the Ching-shan

Stream, while the Acrossochelilus in the Ay-liau Stream.
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The summary of reasearch record of natural ecologic erv-
irorment protection and developing program in 1991
Subject : The Conservation Plan of Natural Renewble Resources in

Lien-Hwa-Tsi Area
Writer : & [ /&  Sheng-Chung Chi
Heading .

As more and more demands of human activities and environm-
ental development in Taiwan,natural resources and ecologic en-
virorment are increasingly distroyed and polluted , Year after
year , they are gettihg,decreased and even extincted possibly.

In recent years , the consciousness of environmental protec-
rion rises and the reason mentioned above , the government att-
aches much importance to it.

Summary : Therefore , selecting a natural forest area first and
setting up a complete systemed program secondly are necessary
now. This systemed program must include making files of rela-
ted documents and records , programming resources environment,
setting up specimen yards , develaping special natural resour-
ces and restoring ecologic environment , Especially , the prot-
ecting and breeding concept in all kinds of natural resources ,
introduction of normal knowledge , found the buildings for ex-
hibition and demonstration which supply the related members,
including teachers and the college students in the related apa-
rtment , the skillful training , researching and praticing occ-
asion.

Summary .

We collected 160 articles about natural resources for Lien—
hwa district and put them in careful filing We set new nature
keeping area and protect the original ones , plant specimem ya-
rds , expemental water-collecting areas and water-soil menta-
ining settings.

We also eccomplished 9 parts of plant-protecting hills and
300 meters of # I « diches beside the roads , We collected and
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made 180 kinds of insects and buttarflies specimens , and auth-
orized to investigate 54 kinds of birds. We programed and esta-
blished specimen yard of one area , nature protecting distr ,
for 100 hectares , amending stone-paved stairs for 200 meters
in the protect-ion distr. , a ccomplishing wooden pavement for
300 meters, and proceeding thorough programing on the road and
watching station establishment , We amended a watching and br-
eeding house for the wild bird , building a large green house,
and changed the old green house intc a house with temperature
and moisture automatic controlling system , so as to cultiva-
te rare plant and medicine plant , Also , we builded display
rooms to show all kindsof sources and specimens for teaching
and observation , We as well changed plant 120 specimens ,
and continue to collect and making them , Rebuilding one plant
specimen yard for 1.2 hectares , and completing watering and
drainage systems , visiting pacements and other related initial
steps , Also we cultivated 100 kinds of medicine plants , Bes-
ides , the cotologs of # Lien Hwa Tsi forest birds #, plant kin-
ds of ” Lien Hwa Tsi trial forest # and ” Lien Hwa Tsi nature

protecting distr , “ were also printed and made.

T 8B N EE R EEM ST
FA R A R IR A ZE R 435
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Ecolological Study of Beech Forest of Taiwan
Yuen-po Yang' and Sheng-you Lu?

The Taiwan beech, which belongs to the family Fagaceae and is endemic
to this island, is a deciduous tree species.  Currently, this species is
distributed at the nortern part of Taiwan, and dominates the forests within
100 meters of both sides of the main ridges from Ta-man-shan to La-la-shan,
northwestward to Pei-chia-tien-shan, and the northeastward to Chu-lu-shan.
The Taiwan beech forests consist of about 200 vascular plant species and are
generally in a three-layered structure. The first layer, tree layer, is
around 15 meters in height; the second layer, shrub layer, from two to five
meters; and the third layer is herbaceous layer. The age of many plants of
Taiwan beech is from 70 to 100, and seldom plants are less than 70 years
old.  Seedlings and saplings of Taiwan beech are scarcely found in the
Taiwan beech forests. It is likely that this fact may attribute its
shade-intolerance.  The soils are usually well-drained and acidic.  The

Taiwan beech blooms from the end of March to mid-April. and fruit ripes in
September and October of the year.

1,2) Taiwan forestry Research institute.
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Stream and Fish Conservation Program in Natiomal Forest
Jien - Jay Choue

Introduce:

There are 105 streams in Taiwan. Almost all of these streams’ up
countries are located in National Forest where combined with a tall range
of mountains , supports a diverse flora and various forest type. The highly
diversified vegetative enviroments in turn supports a rich fauna. Speak of
the fish , there are 70 out of 140 species of fresh water fishs living in
forest strean. Now the conservation program of forest stream and fish are

more and more inportant when almost all of the down streams are severely

poluted.

Purpose;
A:Survey the fish distribution of National Forest and current condition
of fish habitat.
B:Protect the researched stream from being destroied.
C:Ban illegal fishing at any stream of Taiwan.

D:Training the forester to be the expert of fish resource conservation.

Achievements of Execution:

We have each of the forest work-station , which 34 stations distributed
in Taiwan , choose a representive stream to parctice fish habitat survey,
and have completed 63 reports in the past 2 years.

Speak of the important achievements whick we got can be devide into 6

aspects:

Jien-Jay Choue: FOREST CONSERVATION-RECRZATION DEPT. T.F.B.
2, sec 1, HANG-CHOU S. RD. TAIPEI , TAIWAN 100
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A:Habitat Location

The stream we choosed to survey are the most represetive in its
importance of the work station, All of researched streams are

labeled into the Forest Map to aplly for advancing study of land

management sach as G.1.S.

B:Channel type classification:
We are Rosgans channel type Classicfication methord to classify the
stream pattern into 19 kinds and study their distrubtion. According

to the reports we have all 19 types in Taiwan and B2, B3, C3, types

are the most often happened.

C:Dominate vegetations by the stream:
Record the 4 most easily found plaent species to analysis the
relationship between aguatic ecoton and riparian vegetation. According
to the reports , there are 40 kinds of plant are easily to be found by
stream , and Taiwan. Acacis ( Acassia confusa ) and Taiwan Red Pine
(Pinus taiwanesis) are the 2 most often appearing woods.

D:Fish distributios:

Resord the 4 most easily got fish species to analysis the fish
distribution in National Forest.
According to the reports , we record more than 40 kinds of fish,
which of then are rare species sach as Taiwan Trout ( Oncorhynchus
masou formosananum ), high-backed minor ( Varicorhinus alticorpas ).
Loach goby (Rhyacichtys aspro)etc., and minor (Varicor hinus barba-
tulus) is the broadest spread fish.
E:Impacts of fish habitetl:

Record the factors that threaten fish producation.

According to the reports we classfied the factors into 25 kinds in

which of them , the most aften happened impact is Poisoring and

electing fish , and the other often impacts are resarvation in the

stream , culture at the slope land , road custructure by stream and
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check dam in the stream.
Except of the forest worker execute the fish conservation affairs in
National Forest ,we apeal the whole people of the country together
attain this fish project. We hold the consﬁltant oftenly to invide fish
and nature conservation experts to urge people what they can do? What

they should do ? and How to do it ? In order to help this program saccess.

Conclition:

Except of protecting fish resource , the stream fish conservation
project also protect the water resovrce and quolity which we rely on. Fish
habitat improvements are one of sediment control and hill slope stabliged
methored , they can be synthetic with soil and water conservation engineer.
Asa mether of fact , we establish a new policy that we should ¢ onsider of
the fish migration and built fish ladder when the cheek dam to be built.
What we need to do in the near futuer is having more inventory of stream to
know more knowledge of aquatic enviroment , to supply a safe planning for

the stream recreation which becomes more and more popalor in Taiwan.
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Transplanting Experiment of Endangered Aquatic Plants

Around Taoyuan Area

Yuen-po Yang1'

In Taoyuan County, numerous ponds with many aquatic plants were
existing in past decades. Due to the increased demand of land, many
ponds associated with many plants have been decreased, and some
species became extinct, such as Aponcgeton taiwanensis Masamune and
Alisma canaliculata A. Braun & Bouche. In 1987, Chen pointed out that
two species, Nuphar shimadai Hay. and Rotzala hippuris Makino, were in
endangered condition and needed to be protected. This project
concerning the restoration of the two species was therefare propeosed,

The results of this investigation indicate that current
distribution range of Nuphar shimadai is enly at Pa-chang-1i and that
of Rotala hippuris is not existed because the pond which it was
found was filled up with sail.

The preopagation of the two species is easy. They can be
transplanted successfully from cuttings and rhizomes. After
transplanting experiments, both species can only grow in the
northern part of Taiwan inclucding Taoyuan, Tajpei, and Tlan
Counties. Many plants of the two species have been cultivated in some

ponds of the area, such as in Tezipei and Fushan botanical gardens,

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

Taiwan, ROC,
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Preliminary studies on the angle
area planning of Taiwan

CHANG KUN-HSIUNG ! TZEN VIN-NAN 2
HWANG I3  LIN YAO-SUNG 4

ABSTRACT

About 20% of angling population is moving in the rivers, lakes and dams all over the island,
and 100,000 anglers of them- are frequently angling in the rivers. The fish resources become
exhausted day after day due to great changes of riverain environment and excessive or improper
catch, so the pleasure for angling in the rivers has been greatly reduced for the numerous an-
glers. For the purpose of protection or conservation of river resources as well as to the satis-
faction of so many anglers, this research serves to analyze and review the relative laws in force
and make the right regulations for governing the angling activity in the rivers. On the other
hand, we have taken an investigation as to some rivers which environments are being properly

protected or conserved in order to choose the suitable ones for angling purpose.

The actual laws or regulations related to the angling activity include Fishery Law, Enforcement
Rules for Fishery Law, Regulations for Governing Fishery in Taiwan Province, Wild Animals
Conservation Law, Enforcement Rules for Wild Animals Conservation Law and Regulations for
Governing Rivers in Taiwan Province. As for 1) Planning for the control of angling activity it-
self; and 2) Orders or bans connected with angling activity in the light of protection or con-

servation, we found as follows:

1. No any stipulation or requirement about angling activity in the inland waters is provided
in the Fishery Law.

2. According to the Wild Animals Conservation Law, angling activity shall not be allowed pro-
vided that the fishes under protection or conservation are listed in the prohibitive scope,
and the fishes under protection or conservation which can be caught or angled shall be con-

troled by the following way:

a) County/City government shall delimit angling areas and enact the relevant rules or regula-

I. INSTITUTE OF ZOOLOGY, ACADEMIA SINICA.
SOCIETY OF STREAMS, REPUBLIC OF CHINA.

v

3. INSTITUTE OF ADVANCE MARITIME LAW STUDY. NATIONAL TAIWAN OCEAN UNIVER-

SITY.
4, DEPARTMENT OF ZOOLOGY, NATIONAL TAIWAN UNIVERSITY.
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tions: and

b) The angler shall apply a angling license, and only the licensee is entitled to angle at the

v

we

a)

b)

In

angling areas.

There is no any control for the angling of ordinary fishes. In order to solve this problem,

hereby make the following two suggestions:

The angling of ordinary fishes shall be controlled by amending the Wild Animals Con.
servation Law; or

The regulations governing the angling or ordinary fishes will be made by the local com-
petent authorities.

our opinion, the Suggestion a) involves the amendment of law, so this end shall be ac-

complished by taking longer time. In consideration of the status quo of control or manage-

ment of rivers, lakes and dams throughout the istand, we consider the Suggestion b) ought

1o

be more feasibie, because the local competent authorities may provide the appropriate

rules or regulations for governing the angling activity according to the practical conditions.

When

making such rules or regulations, the following seven principles may be taken into account

by the local competent authorities:

a)

b)

c)

d)
€)

f)

g)

The regulations governing the angling activity shall be made by each county/city or special
municipality independently, but if necessary, such regulations may be made by the county/
city or special municipality jointly;

Basically, the competent authorities shall aggressively plan and delimit the angling

areas, and the angling seasons, angling methods and angling fishes shall be also announced
to the public;

The angler shall apply an angling license to the competent authorities, and such license
shall be released only after the applicant has taken part in the seminar concerned;
When angling, the angling license shall be taken at all times;

In case of deficiency of labor, the competent authorities may entrust the private com-
munity to handle and manage various angling activities;

Only the personal angling activity shall be allowed, and the angling at the profit-seeking
hoat shall not be considered at this moment; and

Any matter which is not specified in the regulations governing the angling activity shall

be handled in compliance with the other relevant laws.

The rivers incestigated by us are Chia Li River, Pei Kang River, Ta Chia River, Ching Shui Kou

River,

Nan Tze Hsien River and North Nan Shih River. Analyzing the following factors, Le.

location, hydrology (water temperature, flow and average depth), natural condition, cultural

environment (life condition, population, education, public security, religion and traffic), fish res

ources (fish class and fish production), local fish protection community and involvement of local

government, we consider that Nan Tze Hsien River at San Ming Village, Kaohsiung County and

Pei Kang River at Pei Kang Hamlet, Kuo Hsing Village, Nantou County are more suitable for
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the angling purpose.

In addition to limpid water and good geographic location for Nan Tze Hsien River and Pei
Kang River, the local residents are also highly enthusiastic in protection or conservation of the
river. Since there are many kinds of fishes in two rivers, some fishes such as Zacco Pachy-
cephalus, Varicorhinus Barbatulus, Leiocassis Adiposalis and Acrossocheilus Paradoxus can be de-
signated as the main fishes for angling activity, Moreover, the investigation of basic ecologic
data and the protection or conservation of river and fishes have been systematically made by
the government on a longterm basis for the above two rivers. For the sake of protection or
conservation of the riverain environment and the rational utilization, we suggest to plan and

arrange the exemplary angling areas at the above two rivers.
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1991 Formosa Land-Locked Salmon Habitat Patrol and Protection Plan
{80 Agriforestry-Public Affairs-Ecology-1.6) Implementation Report

I. Foreword

The Formosa Land-Locked Salmon is a creature from the Glacial
Period and now lives only in Korea, Japan, Europe, the Manchuria
of China, and upstream Tachia Stream on Taiwan. The fact that all
these areas belong to frigid zones with the only exception of
Taiwan, where the Formosa Land-Locked Salmon lives in the sub-
tropical zone, serves as an evidence that Taiwan had its freezing
days and that Taiwan and Mainland China were once a connected con-
tinental block. The Formosa Land-Locked Salmon had eoriginally
been a catadromous migratory fish which turned inteo a land-locked
fish because of geological cataclysm and is now an endangered
species. Therefore, people from the academic circles and those
having such consciousness have taken the initiative to actively

launch a protection movement.

Both the Agricultural Council and Wuling Farm of the Voca-
tional Assistance Commission for Retired Servicemen under the Ex-
ecutive Yuan were in charge of the plan. Through various promo-
tional campaigns via the media, the general public was to be made
aware of and understand the importance of ecological preservation,
and to be so cultivated as to join in the effort to promote and
implement natural conservation. It was because of these efforts
that the fish were given the opportunity te reproduce and abound

in the rivers and streams as they do today.

IT. Purpose

(1) To continue and strengthen the effort in promoting the
importance of Formosa Land-Locked Salmon and reinforce

the patrol and protection thereof.

(2) To prevent man-made changes in the natural environment
along the banks of Chichiawan Stream in order to keep
the salmons growing and maintain and beautify the en-
vironment within the reserve.
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I11. Implementation and Results

For implementation purposes, the plan was divided intc the
"Patrol Protection" and "Promotion Protection" phases. Described
below are the implementation taking place in year 1991 (from July
1, 1980 to June 30, 1991) and the results achieved:

(1) Implementation:

1. Shortly after promulgation by the Executive Yuan on
February 16, 1984 of a preliminary plan entailing the inclu-
sion of Formosa Land-Locked Salmon in ecological preserva—
tion, the Farm announced on February 26, 1984, the Implemen-
tation Measures for Patrol and Protection, dividing
Chichiawan Stream into ten accountability areas for patrol
and protection purposes. In addition, a Protection Center
was established in September 1984, which was later on renamed
the Preservation Center in January 1987 to take exclusive
charge of the patrol protection. Regular and random patrols
were also performed by designated persons on a full-time

basis.

2. Promotional purposes were accomplished by the Farm
through showing of documentary films, use of posters, and ex-
planations provided by the presentation personnel. No
recreation or rest near the water area was permitted, neither
was fishing by catching, poisoning, electrifying, or netting
allowed. Littering within the area was strictly prohibited,
the refuse being cleaned and taken away by wagons on a
regular basis, and the farmers growing fruits and vegetables
were talked inteo applying agricultural chemicals of low toxic
nature to prevent the stream from being polluted. As for
farm land in the vicinity, counseling services were provided
to assist in the completion of platform structuring, hillside
ditch development, and covering of slope by growing grass in
order to reinforce soil conservation measures and prevent

sand and soil from flowing onto the riverbed.
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3. In June 1980, the Agricultural Council proposed to
include the area 30-meter wide along the river banks in the
"Formosa Land-Locked Salmon Nature Reserve". Thereafter,
with the exception of part of the Farm land which was incor-
porated in the reserve for forestation cooperation, platform
structuring and soil conservation measures were also taken
for the 15 acre of fruit and vegetable areas along the stream
to mitigate pollution resulted from sand and soil flowing

onto the riverbed.

4. To cooperate with the defining of reserve boundaries,
a topographic survey was commissioned for the lahd along
Chichiawan Stream. Phase 1 and Phase 2 topographic map draw-
ing were completed on January 30, 1991, the maps being sub-
mitted as reference for launching various operations concern-
ing the definition of Formosa Land-Locked Salmon Reserve

boundaries.

{2) Results Achieved:

1. Through intrcduction and promotion via mass media and
the presentation personnel, knowledge of the general public
of this rare and invaluable salmon was enhanced and tourists

attracted by the famed fish grew increasingly.

2. A huge monitoring network was formed within the nature
reserve by its division inte accountability areas and by
patrol performed by designated full-time personnel, which
helped prevent tourists from entering for illegal catching,
poisoning, electrifing and netting of the fish, and marked
results were also accomplished in terms of pollution preven-

tion.

3. The 200 plus fish at the initial stage of the protec-
tion has now increased to over 2000. In October of each
year, the propagation season, in particular, the fish may be
seen almost everywhere in the stream - an evidence of the

thoroughly-implemented protective work.
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IV. Review and Suggestions

(1)

(2)

(3)

(4)

(5)

Upstream Chichiawan Stream (Wuling Suspension Bridge and
up), the frequent forestry landfall due to heavy rainfall
often caused large amount of stones to flow into the river
and deposit on the riverbed, resulting in change of the
river courses and seriously affecting and altering the
original habitat features. Strengthening of forest soil
conservation measures upstream is therefore suggested in
order to reduce the large amount of stones flowing into

the river.

Annual budget under Formosa Land-Locked Salmon Habitat

Patrol and Protection has been decreased year after after,
thereby affecting the results achieved from the implemen-
tation of the plan. Provision of more generous budget is

therefore suggested to facilitate the plan implementation.

Electric power of the Preservation Center comes from the
Fruit area and the insufficient voltage often affects
power supply stability, resulting in poor functional per-
formance of electrical equipment. It is therefore sug-
gested that a special fund be appropriated or budgeted un-
der the plan for next year for the sake of improvement

pursuits.

Both software and hardware facilities of the Preservation
Center be improved so the Center may serve as a presenta-

tion or education center for Formosa Land-Locked Salmon.

Proceed with the artificial propagation and fry seeding

plans to increase the fish in the river,
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The Study of Provisioning to Taiwan Macaque

— Administration
Jong-Her Hwang

1.Purpose

Taiwan Macaque is the native species of Taiwan. Because of the destruction of
havitation and over-hunting, the population of Taiwan Macaque is decreasing. We
choose two pilaeces in Jentse to provision and attract the Macaque perodically. It will
be more covenient for the researcher of Taiwan University to study the Macaque's be-
navior. Hoping that the Macaque will appear frequently thus can provide as a subject

of education and visiting .

2. Excution

We set two provision station in Jentse where the Macaque will appear more ofter.
A staff is assigned to provide food into a rectanglar wooden box in each area. The

amount of provision is 50 apples and Skg bananas every week.

3.Result and suggestion

()provisioning must be done for many years thus can bet better result, so it is neces-
sary to provise Taiwan Macaque continuously to let them appear frequently.

(2)The food we provide is the favorit of mouse and sqgiurrel,toc. Sometimes the food
had been eaten before the Macaque appeared. so the more proper food must be
found.

Luo-Dong Forest Distinction
118 Jong-Jeng North Rd. Luodong, Yilan
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Project of Management and Preservation
in Kuan-Tu Nature Preserve

Mu-Ken Lin' Chih-Chung Chaung' Yuan Changl

ABSTRACT

The Kuan-Yu Marsh is situated at the confiuence of Tanshui
and Keelung Rivers. The marsh has an unique ecolgical environ-
ment, dominanted by Pharagm/ts communis, (yperus malaccensis
and fandeiia candel In the winter, a lot of migratory birds always
stay in this marsh to enjoy the sufficuent nature resources.

To protect the marsh and the creatures living there, and to
serve multiple purposes such as conservation,education,recreation
and research, the Council of Agricultural and Burean of Business
Management, Taipei City Government, designated the marsh land
as a nature, preserve and nature park, respectively.

The executive period of this program is from July 1st, 1990 to
June 30th, 1993. The main objects are :(1)Improving the manage-
ment and preservation of Nature Preserve.(2)Promoting the
concepts and knowledge of conservation about natural ecology.(3)

Planning the Kuan- Tu Nature park.

1.Bureau of Business Management,Taipei City Governmemt,Taiwan, R.0O.C.
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The executive report of managing and planning
of Ha-Pan Natural Preservation area L
Song-Yuan Ueng, Yuan-Po Yang, Jung-Tai Chao

Forward

Ha-Pan Natural Preservation area, located in the naticonal
forest in the intersection between Fu-Shan village, Wu-Lai
Hsiang, Taipel Hsien and Fu-Shi village, Yuan-Shan Hsiang, I-Lan
Hsien, is part of northern end of Sheue-Shan mountains, and has
an area of 332.7 hectare. According to a primary investigation,
there are 123 family, 472 species of original vascular bundle
plants, and 176 family, 650 species of wildlife within this ares.

This area was established according to the "Cultural Re-
sources Protection Regulation" postulated in 1986. The objective
is to protect the eco-system of northern mountain area in Taiwan.
The major protege are natural hardwood forest and the wildlife
within. This area can provide a place for gene preservation,
permanent observation, education, and research.

Executive Objective
(1) Problem to be solved: To enhance the management and main-
tainance of the natural resources within Ha-Pan Natural Preserva-
tion area, and to protect this area from damage and facilitate
the long term academical resarch.
(2) ©Overall objective: According to the characteristics of
environment and landscape of this area, to research and proceed
with detailed planning, such as tours, research routes, foot
trails, demonstration placards, and indicators, and to provide a

reference for future management and maintainance of this natural
preservation area.

Status Quo and Result of Execution
(1) The original check point was moved to the northern end of
this aree, and a check point in the southern end was completed.
(2) Guardians are posted in check points 24 hours a day to
record the number of entrant, to control illegal entrant, and to
proceed with demonstration work. The result is repulsion of 20
hunters and 15 fishmen.
(3) Patrolmen are sent within this area to get familiar with the
environment in order to prohibit illegal conduct, and 120 patrol-
ling are conducted per year. The results include detructing 1
hunting hut, and approximately 60 hunting equipments. A good
result has been achieved.

Discussion and Recommendation
The major preblem encountered in this area was that the
controlling of the tourist entrance from the southern end is not
effective. B temporary solution is to enhance the patrolling
number. However, a check point in the southern end has been
completed and a better management can be predicted.

1. Taiwan Forestry Research Institute, 53, Nan-Hai Rd. Taipeil.
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Report on the Project of the management
of the VYuarn-vang Laxe Nature Reserve
CHEN CHANG LIN
LEE CHUNG HEIUNG
FOREWORP

The Yuan-vang Lake Yature Reserve is iocacea at the 39° 90 anc 91 comoart-

-ents of Ta-hsi working circle of th= Forest Deve:opment Administration,
“\CRS.Geographically, 1t is at. the fa-han stream’s upper reaches which re-
sides at the Chien-shih Village, Zsin-chu county. With a total area of about
274 hectares, in which the lake occupies 3.6 hectares and the swamp 2.2 hec-
-ares, this area is abundant in valuable Cypress forest and still maintains
a perTect natural ecological system.

To cooperate with the Taiwan Forest Research Institute and being subsi-
dized by the National Sience Council, this adminiscration had carried out a
series of research in this area since 1969, anc then in 1973, 1t was estab-
lished as a Nature Protection Area” , the first one in Taiwan. Afterward the
management work nas b=en undertaken by this administration.

On Jfune 27, 1986, the area was declared as a ~ Yature Reserve by the
government under the ~ Cultural Property Protection Law” and this administ-
ration was assigned as the administrazor. ¥With the support of a special fund
offered by the Council of Agriculture and supplementary fund raised by this
administration, the reserve has been managed as required since then. The pro-
tection subjects of the reserve include alpine lake & swamp, Cypress forest
and more than 100 species of Hydrophytes, Hygrophytes and Mesophytes, among
them, Sparganium ‘allax has been identified as a new recorded specie in Tal-
wan. I[n addition, more than 14 species of rare fowls, including Vandarin duck
,and wild life like deer, nonkey and squirrel are being found.

PURPOSLES
l.Due to the advarcement and rapid. growth of population in recent years, the
deterioration of natural resurces speed up. The natura! envirement has been
TORGST DEVLLOPMEXNT ADMINTSTRATION VACES.
=100 LIN SEX RD. ILaX. '
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serious damaged betore numan being fully realize it’s importance. Thus

+
[

9

protect Yuan-yang Lake with such a prerect ecological system becomes a :

=3
{D
¢

cessity.

2.To provide a ideal environment for acadamic research on biological and gep-
logical science, natural resources reservation and environmental educatiog
such as:
{1)Ecological and taxonomic study on Hydrophytés and Hygrophytes.
{(2)Ecological and taxonomic study on Liverworts and Mosses.
{3)Ecological study on Cypress forest and it’s succession and regeneration.
(4)Ecotogical study on water fowls both permanent and winter residents.
(5)lWatershed management and water pollution studies.
(6)Study on the formation of alpine lake.
(7)Study on the migration of 4 recorded plants.

EXECUTION & CONSEQULNCE

l.Establishment of check stations: one is located at the entrance of = 100
forest road, the other 1s set up at the entrance of the take. Visitors
without the permit given by this administration will not be allowed to
enter the reserve.

2.Erection of bulletins and interpretation boards:
Both at the entrance of 1007 forest road aad Yuan-yang Lake, there is a
bulletins thus to enable the visitors to understand the basis of law in
establishing the reserve and the content of restrictions. In addition, at
the entrance of the lake there are also interpretation boards to descrihe
the position, topography, lake, fowl, vegetation and new recorded plants of
the reserve to faciliate academic study.

3.Restriction on the entrance of visitors: in compliance with the = Yuan-yang
Lake Nature Reserve Management Regulations ™ approved by the Council of
Agriculture, visitors are limited to those who engage in academic research
or are from education intitations. At first, they must submit their appli-
cation. [f approved, a permit will be given. Then at the check station,
Yountairn Entrance Permit ™ and “Travel Safety Insurance Policy ™ are also
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reguired. After the journey a — Research Report ™ must be submitted to this
administration for reference.

4.Statistics of visitors: All the information are sent to the Council of Ag-
riculture for further analysis.
5Maintenance: Two rangers are responsible for the rutine maintenance and

patrol work. Weekly report must be submitted to this administration for
consideration.

6.Due to strict restriction and well-done maintanence work, the reserve al-
ways keeps it’s best condition for acacemic research or enviromental educa-
tion.
SUGGESTIONS
1.To enforce demonstration and education, and to cooperate with the police in
preventing 1llegal entrance: More and more tourists apply for the entrance

permit and usually are not approved by this administration, which sometimes
leads to a dispute between the rangers and the fourists.

2.To bestow jurisdiction on the rangers: Without jurisdiction, the rangers
are difficult to execute their missions at such a isolated reserve.
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The Management and Preservation of Mt. Ta-Wu Nature Rese
rve and Buffer Area.

Jdien-Jay Choue
Introduation:

Mt. Ta-Wu Nature Reserve is the largest widlife sanctury currently
existing in Taiwan. It Located in South-east part of Central Mountaip
Range ; ie in the 18-26th , 35-40th , 42~ 43-51th compartments , Talu
working circle and the 25th compartment for a part of pa-yu Lake, Pingtung
working circle. The total area of this region is 47,000 hectares ,elevation
from 200~300 meters.

Most of the region is covered with hard-wood primary forest and it is
the most representative natural forest in the middle and low elevation z one
of Taiwan.

The buffer zone of this Nature Reserve is Located in the other side of
central Mourtaion Range ; ie in the 24-31th compartments , Pingtung working
circle , the 4~9 , 12,13~ 15th compartments , chouzou working circle. The
total area of this zone is 21,000 hectares. Except some mining place and
road building activities , the buffer zone maintains it’s pristine condition
yet now. It stands by the Nature Reserve , takes the pole of assistanicé to

ake the local ecosystem functions well.

Purpose:
1.Protect the Mt. Ta-Wa area will be maintained in the relatively
pristine condition that exist at the present time.

Z.Manintain the biodiversity of this Nature Reserve and its buffer zone.

Jien-Jay Choue: FOREST CONSERVATION-RECRZATION DEPT. T.F.B.
2. sec 1, HANG-CHOU S. RD. TAIPEI , TAIWAN 100

—260—



3.Conserve the soil and water resource on the upper part watershed of
kaoshine , Ping-tung and Taiting.

4.pretect the regional ecosystem of south-east Taiwan.

Achievements of Execution:
In the excution we devide it into 3 aspects.
I.Protection and patrol:
The forest work station organicjed the patrol teams to protect the
wildlife in this area. They establish 6 route for patrol. The major
works of these teams are:
A.Ban illegal hunting , poaching , fishing and vegetation collecting.
B.Protect the forest and wildlife habitat,distroy illegal constracture.
Comparing with three years before,we could find hunting,and electric
fishing easily at that time , but almost all of t hese illegal acti-
vities is gone now , and what the most presentative achievement is
: plenty of wildlife trail appeoring along the stream bank , fishs
in the stream , and lost of Formosa Rock Monkey and serow appearing
in the Bee-Lu hot spring site Qhere just Located in the rime of this
nature reserve.
I1.Public notice and natural education:
A.We have posted more then 20 sets of large sign which tell people
what’s the purpose the goverment establish the reserve ; what’s the
solid territoy ; What are the laws we according to and should obey.
B.We also posted hundreds of warning sign in the place where the
illegal activities are offently happened ,to tell people ro hunting,
fishing , poaching , vegetation collecting in this area.
C.We also deleted forestvy official attain in every kind of party hold
by Local people in order to keep tight relationships with local people
and urge them help govermnet make the reserve well.

D.0ffenly , we send the newly conservation informations to broadcast
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sets and news agencies to tell people what the treasure the Nature
Reserve is , and what supports we need.
ITI.Management

A.Forbid any kind of develepement in the area of Ta-Wu Nature Reserve,
according to the Cultural Assots Preservation Act.

B.Except for scientific research and eduecation study , forbid tour
this area to decrease the hummur impact of wildlife habitat.

C.Made the fish and wildlife protecting as the rutine of forest
protection patroal , according to the Forest Protct Work Rule ade
by 1990. Let the Nature Reserve get more confirnation.

D.The fish habitat inventory of Ta-Ma-Li St. Da-7a St » Ze-Ban st.

let us know the fish distribation in these area. Combining with

others aspects inventories completed acadamic scholores we know

where are the ecologic core areas of which should take more care.

Conclution:

At the begin of the reserve was established in 1988. lots of 1illegal
activities , such as hunters shacks traps electric fishings in TaiMa-li
St. Now we can seldon find shacks and fishings. but plenty of wildlife
traiis and fishes along the stream. This change means , the project we
do are good for loosing the stress of wildlife and let the wildlife po-
pulation come up again. What we need to do in the future are:Devide the
large scale Nature Reserve into classfied parts with which some of thenm
are managable. In order to make some place open for education trip and
wildlife management. This will promote this project meet with local
peoples’ benefit and make then as the voluntary guards of the Nature

Reserve let this sanatury become the real paradize of wildlife.
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} The Management and Preservation of Pin-Lin
Tawiwan Keteleeria Natrue Reserve
Jong-Her Hwang

1.Purpose

Taiwan Keteleeria is the native species of Taiwan. It shows an unsuccessive distri-
pution both at the northern and southern part of Taiwan . Since Taiwan was connect-
edc with mainland long time ago, when the Taiwan Strait had sunk, Taiwan ketekeeria
becomes an independent species. Some of the scholars though the special phenomen
may be a result of geographic isolation. Moreover, Taiwan Keteleeria is worth research-
ing in ecological geography and systematics as the fossil has been found in Northamer-
ica, Europ and Japan.

There are only few populations of Taiwan Keteleera at Pin-Lin because (1)the
most seeds in cone can't sprout, (2) the sit is occupied by shrub and weed so it is
hard for the descendance of Keteleeria to compete against, (3ithe development of agri-
culture cause the area of forest decrease. The purpose for establishing this reserve is
to protect Taiwan Keteleeria form being disturbed by people, so it will survive and be
used as the subject for education and scientific research.

2.Excution

{D)Repairing the trail

The trail is injured by the steep slop and frequent rain, laborers have been en-
gaged to repaire it. So that it is convenient [or visitor and researchers.
{2)Patrol

Patrol is the basic work for management and preservation of the reserve. The re-
serve is disturbed by people easily because the most part of reserve has been rented
and is near the tea plantation. A staff has been assigned to see over periodically.
(3)Renew of the incicative board

The indicative board have been demaged. It is necessary to renew these boards.
Announcement, warming and explaination can be clearly provided.
(4)Publishiug the brochure
Publishing the brochure of Taiwan Keteleeria to introduce it's distribution and char-

acters. These can provide an service for the explaination of nature resource.

3.Result and suggestion

Luo-Dong Forest Distinction
118 Jong-Jeng North Rd. Luodong, Yilan
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{1'The reserve is difficult to maintain the original state since the rent area for cultiva-
tion can't be prohibited. Now, the work of with-drawing the land by compensating
for the loss have been doing. And it is helpful for the conservation of Taiwan
Keteleeria..

(2)Taiwan Keteleeria is on the verge of extinctions because there is only a small quanti-
ty left and its decendance is difficult to survive. So it is necessary to evaluate
wheather come restorative work on the bufler strip in order to continue the popula-
tion of Tawian Keteleeria, or let it be in natural tendency.

(3)As this teserve is near the tea plantations, the acticity of people near there is fre-

quently. So the patrol must be strengthened to avoid the agitation.
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The Managemtnt and Preservation of Tan-Sui

Mangrove Nature Reserve
Jong-Her Hwang

1.Purpose

The distribution of Tan-Sui Mangrove is along the riverside of Tan-sui River
from Tan-Sui to Chu-Wei, and the mainly plant communication is the pure forest of
the Kandelia (Kandelf eandla Durce) of Kandelia of Rhizophoranceae

The greatest value of this reserve is the function of knowledge. As the Kandelia
is one of vivipary plant which is rare, the mangrove and the creature which live in
constituting a special ecosystem, and is the besd outdoor laboratory of Ecology, too.

In order to let people know the profound of nature, cultivate kind protection of na-
ture creatures and country, and reach the superlative target to try to educate by
amusement, the purpose of this reserve is to protect the mangrove as the subject of

education and science research.

2.Excution

(DCleanning

As the Tan-Sui Mangrove is situated in the riverbed, in front of it ,the garbage
which rejected by people nearby and living upstream, thus dirty and foul surroundings
seriously bothers visitors and research workers. Owing to the limitation of budget, we
can only arrange enviroment partly by engaging laborers to provide a higher quality of
surroundings.
(2)Patrol

In order to maintain the original situation of mangrove, we have assigned staff to
see over and protect this area periodically.
(3Interpretation

The activity of Mangrove of knowledge was hold on 30th March 1991, and the in-
terpretation has done by our stall to teach the participators about the concept of tak-
ing kind care of nature resources.
(4)Publishing the brochure

The content of this brochure conclude the location of Tan-Sui Mangrove, the
vivipary of Kandelia and the other creature living in this area.
(5)Fence and Embankment

2419 meters fence and 557 meters embankment have been contructed to avoid agi-

Luo-Dong Forest Distinction
118 Jong-Jeng North Rd. Luodong, Yilan
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tation from neighbours and as an outlooking platform.

3.Result and suggestion

{1)The urgent problem for this area is the waste barred in lower part of mangrove
from upstrean of Tan-Sui River when typehoon or strom rain is over.Though en-
gaged laborers are arranged to clean the reserve periodically, but it still can't be
clear. Only when the treatment of Tan-Sui River is done, and a fence is set outside
the reserve to intercept the waste and pick up the garbage squeezed in, then the re-
serve will be maintained clean completly.

(2)As Tan-Sui Mangrove Reserve is near the Taipei city, many people is attracted to
there by its reputation. Explaination service is always requested by schools and
groups. 50 it is necessary to establish a complete system of explaination to serve vis-
itors for a satisfactory data natural enviroment and ecosystem, them an outdoor eco-
logical classroom will be provided.

(3)The most important and basic work for reserve management and preservation is pa-
trol periodically to finding out and prohibting the beheaviours that demaging the eco-
logical enviroment of mangrove. As it is easy for people to enter the reserve. The
patrol must be strengthened to avoid the agitation from neighbours and visitors.
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The Management Planning of San-Yi Huoyeanshan Natural
Reserve Region in Miacli County

q
By A. §S. LIN

I. INTRODUCTION

while recent technology has made great contribution to the economy
and communication in Taiwan , modern civilization has, unifortunately
caused significant damage 1o the natural resources on the island. It is
a heartbreaking sight to see plants disappearing and rivers being
poliuted; the matural beauty has being ruthlessly destroyed. To save an
agreeable environment for our future generation we must therefore
devote ourselves Lo environmental conservation , a duty modern people
are not exempt from,

I1. PURPOSE

Being composed of many gravel brooks, cliffs, little peaks, and
numerous deep valleys, San—-Yi Houyenshan offers us a unigue landscape
where grows the most endemic Pinus massoniana{Chinese red pine) in
Taiwan . Along with the erosion in the area, these Pinus
massoniana(Chinese red pine), while inevitably diminishing at their
original location, have succeeded with natural regeneration by themself
on the cliffs. According to the Law of Cultural Properties the
Agriculture Commission of the Executive Yuan declared in June 27, 1986,
that Huoyenshan should be protected for ecological purposes.

III. EXECUTION

A. OBJECTIVES

At the base of the Project of enforcing preserve for Natural
Ecology Taiwan Provincial Government has assigned five years (July
1,1988 , to June 30,1993) for the execution of the Huoyenxhan
Conservation Project. Which objectives as fellowing

To measure natural reserve region and set up its border stakes.
To formulate conservation management of this region.

To collect and establish base data.

To set up and maintenance of managing trails in the region.

in order to prevent illegal gravel, wood, bamboo and hunting,
the the regular patrol is necessary.

6) To investigate and make Files with animals and plants in the
region.

[¢ I N VS L B
et Aot et st et

Hsinchu Forest Administration Department ,
Taiwan Forestry Bureau

2 Chung-shan RD. , Hsinchu, Taiwan,3007,R.0.C.
TEL : {(035) 224163~6
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Up
1}

2)

3)

4)

5)

6)

7)

To set up large interpretive plates, bulletin boards, ang
warning signs

To compilate and publish pamphlets of related materials.

To establish security system.

And sanitize in the natural reserve region etc

B. Achievements
{(July 1, 1988 to April 30, 1992)

tc April 30, 1982, the project has been successed in:

Measured the 219.04 ha of the natural reserve region and
burying 14 cementation stakes at the southwest scenery area of
collapsed terrain, arocund river banks and at field borders.

In the scenery area (76.83 ha) every tree that is a diameter
over 8 c¢m, has been investigated and analyzed 35,869 trees in
the area, 1including Pine, Liguidambar formosana, Cinnamomum
camphora, Acacia cofusa, Sapium sebiferum, Dodonaea viscosa,
Rhus semialata,etc.Its total volume is 4,354.87 m

Built safety fences of 600 meters long around dangerous , steep
sections on collapsed terrain.

Set up 4 large interpretive plates, 5 bulletin boards, 15
warning signs, 35 tree labels, in order to remind the public to
take care for the precicus ecoleogical records in the Natural
reserve region and to prevent tourists from entering narrow
valleys and therefore running into dangers.

Investigated and tocock pictures of animals (birds, insects etc)
and plants in the entire natural reserve region for
interpretation.

Noct only set up and maintained managing trails , but also
dispatched patrel on the region to prevent forest fire, illegal
logging etc. from occurring.

Handled tenantry's applications for compensation of 1land
acquisition in scenery area which is about 80 ha.

C. Carry into effect in future
(July 11,1982 to June 30, 1993)

From July 1, 1892 to June 30, 1993 , the project aims to:

1)

Ccntinucocus set up more interpretive plates, bulletin boards
and warning signs, and maintain them all.

Dispatch patrols on the region to prevent forest fire, illegal
logging etc. from occurring.

Reinforce management trail and sanitation in the entire region.
Continue to accept tenantry compensation applications.

Take photograph and record the ecological changes of the
animals and plants in the region.

Produce slides and compile ecological publications to educate
our public for environmental preservation. :

—268—



D. The items of continuous work

With the aim to establish a complets record of the Natural Reserve
region, it 1is necessary not only 1) to enforce the protect way at the
pase of the Law of cultureal Properities and 2) every two years invite
experts who investigate and analyze the geographical and ecological
develpment in the area, but also 2)to conduct a thorough ecological
research which of great scientific value in every 5 to 10 years or any
time when serious damage is occurred.

Iv. RESULT

Oon the basis of The Law Of Cultural Properities and The Act of
Natural €Ecology Preservation in Taiwan, Huoyenshan natural erserve
region has been able to preserve its unigque ecological scciety.
whatever has been achieved is also due to octher envircnmental policies
made by the government and to the campaigns led by those devoted civil
environmentalists as well.

Y., SUGGESTIONS

1) The government of Miacli County has cleared away the sand and stones
piling over Chung-Miao Route No. 6 and the river banks.
Unfortunately, residents in the neighborhood have been dumping
garbage there. We'd 1like to arise those departments concerned its
importance and take action immediately.

2} As the most representative location of the Pinus masscniana (Chinese
red pine) in Taiwan, Huoyenshan Natural Reserve region proves to be
ecologically significant and worth preserving., However, businessmen
have been digging stones aleong the narrow riverbed between the
natural reserve region and Hsin-Chung-Miac Route No. 6. It is
definitely a shame to make Huoyenshan as a neighbor of a quarry. We
therefore insist that stone digging near Huoyenshan Conservation
Area should be forbidden by all means.
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The Management of Nanao Poud and

Hardwood Nature Reserve
Jong-Her Hwang

1.Purpose

Nanao nature reserve is a small watershed Jocated in northern Taiwan. The whole
watershed is with elevations ranging from 1000-1500 meters. Lying in the valley is a
small poud called Shenmihu (Mystery Lzke). Now the submerged aquatic plant communj-
ty know as Potamogeton maackianus — Ceratophyllum demersum type has flourished
throughtout the whole water, which represent the late stage of hydrc;sere. In a few site
the elevated beds and marsh has been invaded by pioneer trees. The upland forest is
represented by Cyclobalanopsis longinus ----Castanopsis carlesii type corresponding to
evergreen broad-leaved forest (warm temperate rain forest) of lower Quercus Zone in
the mountain forest belts of Taiwan. This reserve highilghts the sere of hydrarch suc-
cession. The principle focus of conservation is on the aquatic plants and seral trees
which are of rare occurrence in Taiwan. Rare species evaluated include Spaganium fal-
lax, Potamoteton maackianus, Utricularia minor, Ludwigia ovalis, Galium trifidum and
Salix kusanoi. The purposec of .management is to maintain the otiginal state, avoid the

agitation form people and provide as a subject of research and educatiom.

2.Excution

(1YPatrol
In order to protect this reserve, we have assigned a staff to patrol at least once a
week.
(2}Interpretation
For the sake of getting the support and cooperation of the aborginal, a speach of
ecology conservation had been held on 25th May 1991 in Nanao middle school.
(3)Research
Study on the fauna of this area had been done by Taiwan University. The conclu-
sion shows that the diverity of species of amina! is plentiful, and this area is still in
the primitive form.
(4}Repairing the road and trail
Repairing the road (13km) which connect the outside and the trail (9km) inside are
damaged by the heavy rain. So that it is covenient for patrol and study.

Luo-Dong Forest Distinction
118 Jong-Jeng North Rd. Luodong, Yilan
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(5)Publishing the brochure
Publishing the brochure to introduce the Nanao nature reserve.

3.Result and suggestion

(1)The speach we held in Nanao middle school was very successful. We should have
such kind of speach more often.
{2)The sere of hydrarch and forest succession are distinguished in the study of Ecology.

At present, the stydy of Vegetation Ecology and Fauna had done, the other re-

search such as Meteorology, Geology and continuous observation for the development

of this area is necessary.
(3)The original state of the reserve is the best subject for the research and education.

It is important to teach people to know and to protect the nature resource.

—271—



THE MANAGEMERT PROSPECTUS ABOUT PLEIONE FORMOSANA HAY
IN
NT.ALL(ALI-SHAN) NATURAL PRESERVATORY REGION

CHIOU,Chrei-horng.LIN,Tsong-te
YRITTEN REPORT OF EXECOUT]ON, 1992

1. PREFACE:

Taiwan Plejone formosana Hay belongs in the Orchidaccae classification, a deciduous perennigl
plant. It is popular for its graceful bearing among the horticultural enthusiasts, The source of jt
comes from the corms in the mountajn mainly, so that the wild plant tommunity are getting lesg
and less. The 30th Forest Land of Mt Ali, elected by the 35th Joint Commission Mecting of The
Natural Culture Scenery Force of The Council for Agricultural Planning & Development of Exe-
cutive Yuan, has a better plant communily., Its areas of the typical are 51.89 ha. to be delimited
a boundary for the Pleione formosana Hay. We made positive work for protection & growth of
sufficiency in this region from July 1,1990 on. Except the tight protection and patrol around the
region, we have established an integrated clementary informations of their habits and modes, In
1992 , a mew overseeing project has been set on foot. That purpose is to oversee & investigate
their variation in snapes. natural environment, reproductive condetion, structure, and replacement
on rocks...ete in the protracted nature. All of which will Tesult in excellent references of manag-
ement, study, and self-criticism in the future

2. PURPQSE:

The objective of Natural Preservatory (Protective) Region is to preserve the typical intact
sample of the natural ecologic system on ecarth to facilitate the contrast and comparison with
the imbalance of ecologic system to be incurred by the change of nature of human being. The
living things and the environmental resources within the Preservatory { protective } Region
may maintain numerous and jumbled genomes providing the piace for scientific research and
educational explanation in order to understand the function of the ecologic system and
revelate the principle of harmonious coexistence which should be adopted on the utilizing of
the ecologic resources, For tlfe purpose of preserving the primitive Pleione Formosana Hay
and its ecologic environment in the i-cgion,exccpt disregarding main produce and secondary

" produce in the preserving of natural vegetation, this department has enhanced to dispatch
personnel to cruise the region for observation and protection in order that this precious

plant may continue to multiply.

Service Department: Chiayi Forest District Office, Taiwan Forestry Administration

No.1,Lin shen Y. Rd.,Chiayi City,Taivan R.0.C.
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Therefore, the PURPOSE arc:
(1) protectingothe Pleione formosana Hay in this region as wcll as the seed.
{2) Tighten up the study of ccologic habits & modes and investigation for the elementary data.
(3) Publicize and instruct the people to have a’correct sense of owncrship mentality "to the
natural resources.
3. THE STATUS QUO OF ENVIRONMENT:
(1) The location limits:

The region, the 30th  Forest Land of Mt Ali  (Ali-Shan) Enterprisc  Region in the
Northweat of Tashan, belongs to the Chung-Jeng Village Administrative District, All-Shan
Hsiang, Chia-1 Hsien. The Mien- Yuch Railway(the branvh of Ali-Shan Forest Railway) passes
through the ceatre. The steep wall of rocks among the no.5-10  of tunnels has a gr cat
areas of the Plcione formosana Hay community. The sca level of this 30th Eorest Land is:
from 2075-2650 metres. Its whole arcas are 5189 ha. .(Shown in the diagram of 7),

{2) The social liaison and geological soil structure:

It takes only 10-15 minutes on .the Alishan Forest Train from Alishan station to the Tashan.
Walk about 500 feets along the path, you will be in the great widly distributed of Pleione
formosana Hay in this region there. Yct it must take about 1.5-2 hours when you start on
foot from Alishan to this 30th Forest Land.

‘The geologic structure of this region belongs to the Tertiary rock stratum forming in Miocene
Period, the property of the rock stratum is constructed chiefly by sandstone,small to medium
sized particle light gray sandstone sandwiching with deep gray shale and small amount. of
gravel belt, Plcione Formesana Hay always grows on the wall of vertical sandstone. On the
aspect of soil, it is mainly Podzol, and incompletely developed general lithosol exists on  the
top of ridges or stcep siopes.

(3) The meteorological phenomenon:

The rainy scason of this region is from April to September. And the dry weather is from
October to the next March;it rains about 188 days in a yeat, the annual rainfall is 4200 mm
or so; the annual temperature is 11.5-15.9%. the highest of per month at an average is never
over 25%, and its lowest(the coldest January)is 12'c; From April to September, it blows, the

monsoon from the Southwest, and it blows {rom the Northeast from October till the next March.
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(4) The growth environment and the status quo;

the Taiwan Plejone foimosana Hay, a wild orchid, is illustrious throughout the world,
Its body consists of a corm and simple leaf. The corm has 4 joints in general. The bud
of ascxual reproduction is from the joint on. Under normal conditions, the bud of 1st and
2nd will come into bloom in the growing scason{March to April), After the blossomed,
the lcaves ate out. A spore of pyramid will be formed at the taproot, and the 2 tiny
buds at the top{one of the two in general/bolh of them by chance) will grow to be the
scegling in Osmanthus lanceolatus. The flower of Pleione formoesana Hay is budded from
the taproot of corm and getting the growth of the inflorescence, its colour {(may be 1.2
flowers) is pink or white. After the flower(s) have withered away, the ovary is getting
cxpanded to develop a fruit, and the rachises arc lengthening, also. The leaves are
completely off it and the fruit is to spilt asunder. Its {ruit stem is effective for the
scatter sced. Such of the seeds will bud at the proper point and be growing fine, Some
time later, it is growing up to be & corm and a member of the Pleione formoesana Hay's
community.

For quitec {familiar with local conditions of Pleione formosana Hay, we have engaged
specialists to make an inquiry about it and borne results that there are 30 sites of the
growing to the natural community of all concerncd

Pleione Formosana Hay belongs to the rock evolving series of the primary cvolution,
on account of water is not easy to be preserved in the surface of barc rock, it was
grown in general by drought-enduring lichenous plants at the earliest period, with the
adliesion of soil and the moeistening of dew, the Pleione Formosana Hay and mossy plants
appcarcd gradually. The growth of the family of Pleione Formosana Hay is ncarly in
geometric progression, especially the cnormously multiplying of the sidebuds assures the
survival of its family,

The growing sites of Taiwan Pleione formosana Hay belong to the juniper and cak trees
type in the full clouds and mists. The essential parts of arbores are Ch. obtusa var
formosana Rehd, Chamaecyparis formosensis Matsum, Tsuga chinensis Pritz, Cy.
morii{ Hay) Schottky, and Trochodendron aralivides 5. & Z ;Yushania niitakayamensis Keny,
Ericaceae, and V., randaiense Hay ... etc. are down the thick growth of weeds.

Except the Taiwan Pleione formosana Hay in this region, there are L. serratum var.
myriophyllifolium Hay, Taiwan Sassafras randaicnse Rehd, Pinus armandii Franchct,
Rhododendron kawakamii Hay, P. morrisonicola Hay, Mahonia oiwakensis Hay, and As.
wilfordii Mctt. ex Kuhm ... ete, all of which must be protected lightenly.
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4. ITEMS AND PROGRESS CHART:

1991 1992
Planned rate
Subject % Mon. Mon. Mon. Mon.
of progress 7.9 10-12 1-2 4.6
Set the Data Data .
Contents . N .. lconstruction | construction
bundary 5 investigation|investigation
line Total % 20 50 70 100
Swecp Contents construction| construction | construction | construction
away 10
rubbish Total % 25 50 15 100
Patrol Contents Patrol Patrol Patrol Patrol
& 20
protect Total % 23 50 75 100
Print Data Data Data
Contents printing
the 20 collection | collection edition
caption Total % 20 40 80 100
Investigation Data Inspect Inspect
& Contents collection Project & &
20 List List
record of
the growth Total % 20 50 ¥ 100
Iustyative
Contents Arrangement .
Illustrative 20 : activity
Total % 30 100
Total Rate of .
Percent proporting 18 38 67 100
Progress

The above are executed in accordance with the rate of progress.
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5 EXECUTION AND PRODUCT;

The project in full is from September 1, 1990 to June 30, 1995
The annual report of this year(July 1, 1991- June 30, 1992} is
as follows:
{1) Boundary buried:
Bury separately one stone-material made{ Stone like Guan Inn )
at the side of the upper( about 200 m) of protective region where
is been throughout by the Mien- Yueh Branch of Alishan Forest
Railway.{ Located the entrance's upper of S5th & 1ith tunnel).
The size of end is 12 cm in square. Its height above the ground
is 40 em, and 20 cm buricd under the ground. The 3 sides are
cut an inscription of " Taiwan plefone formosana Hay' Protective
Region”, the 4th side inscribed words of * Taiwan Provincial
Forestry Administration marked " printed with red colour.
{2) Sweep away rubbish:
This Natural Preservatory Region, throughout by the forest rail-
way Mien-Yueh Line, is the only road from Hsitou to Alishan.
Therefore, man often throws something to the ground at will We
employee some temporary workers to pick them up and sweep away the

rubbish for the clear environement in this region.
{3) Maintance of the Marks:

For keeping the various kinds of indications and warning remarks
in good condition and making them yicld well, we have had the
workers print them bright in this year, and the maintance is
lightened.

(4) Patrol on field:
The staffs dispatched by the Alishan official section go on patrol
10 men-times monthly. We have sent the staff or chief of that section
to inspect and supervise at any date. It is gratified with the

results that there is not any case of state property stolen in this
year.

(5) Making the informations illustrative

a.) Revise the leaflet illustrative of " Alishan Taiwan Pleione
formosana Hay" and reprint 6000 pieces of it for the re—
ferences of tourists.

b.) Produced many mountaineering smail packsacks for pushing the
work of natural habits & modes of life forwards. We have given
free by the publisher to the fellows those who took part in
the pursuit held by us on April 16, 1992

c.) Be on location of the terrain & its features, forest landscape,
and plants habits &modes of life...etc. Such of thses kits of
filmstrips will be offer the regular data for references and
give publicity to the people in the future.

{6) A project of investigation on Taiwan Pleione formosana Hay.
For known well to the habits and modes of life of plants community
and setting a completed reference room, we have projected a good
systeem of inspecting and supervising in this year. This systeem
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will take effact to the variety in shapes, living environment, reproducing style, family
construction, replace of rocks and so on of the Pleione formosans Hay. This work has
been carried out to establish a perpetual example district on the first ten days of April,
1992, Except the perpetual observation, it is necessary to have a reference room. (April
- June, 2 times of observing and record per month; only 1 time the other months)

(7) Hold the activities of illustration:

“ A trip of Taiwan Pleione formosana Hay ™ for the natural science teachers of primary
schools was held on April 16, 1992 by us. After taking the special train to the Natural
Preservatory Region, they walked along the railway on field visit and listened to our
actual illustration. The whole members of this trip are 40 fellows, we have had a com-
munication te the Chia-1 Hsien/City Goverment for the citation. We place high hopes on
the teachers to educate the future generations to have and know the importance of the
natural habits and modes of life.

(8) We assisted the "KAI-SHIUANG Primary School, Lingyah District, Kaohsiung City" to
hold a Alishan spring trip of " Study Camp of Organisms of Habits and Modes of Life ~
on April 26-27, 1992. We had also sent a staff to helo the young persons advance in kn-
owledge of the natural plants including the Taiwan Plejone formosana Hay Those stude-
ents are total 80 fellows. As a result of this trip, it proved successful,

(9) A project of business management and execution:

For the continuous efficiency of management in this region, we have projected the "Ma-
nagement Planning of the Taiwan Pleione formosana Hay in the Natural Preservatory
Region” to keep the growing land away from the destruction. And this planning has being
put into execution.

6. SELF.CRITICISM AND SUGGESTION;

(1) The management of Natural Preservatory Region needs to play a supporting role of natu.
ral Organisms Habits and Modes of Life { Taiwan Pleione formosana Hay)are 2 times only
(July 1, 1990 - June 30, 1995). And we have held the 2 times in this year{till June 30,1992)
We suggest hereby that the activities had better increase 1-2 times each year even to the
natural science-teachers of the Junior Middle School.

{2) As regards the Natural Preservatory Region, management rules, and perpetual inspecting
systeem, they are established in favourable circumstances. Yet we need more the people

with professional skill for promoting the quality of working.
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7. LOCATION MAP

Location Map of Alishan Taiwan Pleione formosana Hay Preservatory Region

LINITS

Forest Railway
Forest Land No. |3()
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The Management Planning of CHATIANSHAN Natural
Reserve Region
15
BY A. S. LIN

I. INTRODUCTION

Located between Wulai, Taipei County, and Fushin, Taoyuan
County, Chatianshan natural reserve region stems from the north
branch of Shiueshan (the Snow Mountain )., sourth (or westsourth,
toe be precise) to the Taipei Basin. Ranging from Meikueishimuoshan
through Tamanshan, Lalashan, Lupingshan, and Beichatianshan to
Lupeishan, the region covers 13th-15th, 24th-26th & 33th
compartments of Tashi Working cicle and 18th , 4lth=-45th,
49th-53th and part of 35th etc compartment of Wuly Working
circle , with total area is 7.759.17 ha.

II. PURPOSE

The Department insists that Cgatianshan should be managed
as a Natural Reserve region on the ground of the fact that that
the region still preserves a precious mixture of deciducus and
conferous broad-leaved trees and that the ecological atate in the
area has remained rather primitive while 1in Taiwan many ecological

spots of the kind have disapeared where rare animals and plants

Hainchu Forest Administration Department,
Taiwan Forestry Bureau
2 chung Shan Road, Heinchu, Taiwan 30027, R.O.C.

TEL : (035} 224163-6
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have been threatened with extinction. The Chatianshan natura]
region therefore offers these animals and plants not onlty
needed protection but also opportunity for reproduction. Here,
in Lalashan grows a mass of primitive Chinese cypresses  and
along the land 50 meters down the ridges of both North and South
Chataishan lies a 9 km belt of Fagus hayata (Taiwan beech ). This
proposed natural reserve region is also the very place where the
Taiwanese Black Bears and the big Purple Butterflies, both Species
almost extinct now, may reproduce. To protect the primitive forests
in the area, in 1980 the Department made a through investigation
and then proposed a conservation management project. With the
consent from the Executive Yuan, on March 12 , 1992 the Ecology
Ministry decreed that the area should remain a conserved area so

so that the natural resources may be protected by the law.

IIT. EXECUTION
The Conservation Management Project proposed the following
objectives:

1) To maintain the pathways already available from Shiauwulai
(Fushin, Taoyuan County) to North and South Chatianshan and
those from Hualin Village (Fushin, Taoyuan County) to Walai
{Tarpei Countyl.

2) To build new pathways necessary for patrolling and guarding

against illegal logging, plantation and hunting.
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3) To measure the border between the Conservation Area and the
aborigines Reservation Area so that metrorogical observatoriesg
and hydrological stations may be established to record and
analze the local ecology , to investigate the vicissitude of
the animals and plants, and finally to make the reproduction
project.

4) To set up large interpretive plates and warning signs at the
important spot in the region.

5) To ban illegal hunting, logging, bracken & herb-picking, and

fishing with electricity, polson, or dynamite.

6) Te work on the publication of environmental handbills and
posters.
7 To visit all schools, churches, and the aboriginal tribes every

year and educate the public not to hunt, slaughter, or eat the
wildlife but to "Preserve the Forestry Resources and save the
Wildlife .

8) To produce slides for educational uses about the conservation
and reproduction of the wildlife.

9) To collect related information and secure sanitation in the

atred.

In accordance with Enforcement of Ecological Conservation
Plans, the management project will last for five years, i.e. from
September 1, 1990 to June 30, 1995. The projects sets out to 1)
measure the conserved area and establish stakes along the borderline
between the area and the Aborigines reservation area, 2) formulate

the conservation management strategies, 3) collect related data,
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4)

1)

2)

3)

4)

build and maintain path@ays, 5} guard against illegal hunting,
logging, bracken & herb-picking, and fishing with electricity,
peison, or dynamite, 6) investigate the ecological state of
the wild life in the area assemble the files, 7) set up large
interpreting plates, bulletin boards,and warning siagns, 8)lcompile
and publish introductory pamphlets, §) establish the serurity
system, and 10) promote sanitation in the area.

Up to April 30, 1992, the project has managed to 1) rebhuild
a 17 km pathway from Daguanshan te Fushan and also the one form
Manyueyuan to ©North Chatianshan, 2) clean up the environment
along the two pathways, and 3) set up 2 large interpretive plates
telling the coveraye of the area and the objects to be protected
1 species plate informing the public of the fish in the forest
gtreams, 15 warning signs and signs for other purposes, and 34
mileposts. All these have been made to educate the public to
cherish the wildlife in the region and to prepare for the filming

and slide-producing of the ecology in the region as well.
Objectives of the year

To start out planning for an adequate pathway system a
security syatem as well.

To maintain and clean up the 17 km pathway from Daguanshan to
Fushan and the 15.6 km pathway from Manyueyuanshan to North

Chatianshan.
To investigate the natural resources and formulate a
reproduction plan for the wildlife in the area.

To set up more interpreting plates, warning signs, and signposts.
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1)

3)

4)

5)

6}

1)

2)

3)

4)

To collect meteorological data.

To ban illegal hunting and destroy all traps.
Strategies (July 1, 1592 to June 30, 1993)

Te maintain the 17 km pathway from Daguanshan to Fushan and
the 15.6 km pathway from Manyueyuanshan to North Chatianshan, and
and to build a pathway of 5,000 m.

To dispatch a year-round schedule of 240 patrols and 12
meteorological records.

To assigh 24 sanitary missionf.

To set up 1 large interpretive plate, 1 bulletin board, and
40 signposts.

To compile and print 200 copies of the execution reports and
10,060 pamphlets.

To work on ecological investigation during the period.
Futher Objectives

To report on the natural resources of the wildlife in the region
and on the distribution of these animals and plants,

To work on the ecological investigation of the conserved animals
and plants and their living environment.

To establish hydrological stations and neteorlogical
observatories to collect more related data.

To report on the reproduction of the conserved animals.
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5) To ban any illegal logging in Daguanshan (originally calleq
Lalashan, where there is a mass of Chinese cypresses ) or in the
area 100 m down the both sides of North and South Chatianshan
{ where there is a 9 km belt of Fagus hayata (Taiwan beech).

6) To forbid hunting the Taiwanese Black Bear and the Big Purple
Butterfly, both of which are almost extinct and should be
protected.

7} To dispatch more patrols and destroy all dangerocus traps.

IV. RESULT

-

In accordance with the law of culture properities and The act
of natural Ecology preserve Strategies in Taiwan , Wildlife
Laws Conservation and the laws of Ecological Conservation Areas
and Natural Reserve region, those who violate the laws will be
sentenced to severe penalty. Conseguently, the wildlife 1in the

area will be able to reproduce according te its natural order.
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Management Research of Kenting High Coral Reef Natuer Reserve

Hsin-Tao Lee, Hsian-Hwa Wang, Ming-shion Jane *

Introduction

Positioned in the central of Henchuan Peninshula and the northern limit of
tropical rainforest,‘Kenting high coral nature reserve is located in the forest
stand of Guay-tsu-chiac{N 120049J00f E 21058'06), Taiwan Forest Research Insti-
tute, Henchuan Branch. with'area up to 137.6 ha, latitude ranging from 150m to
320m and thin soil layer of lithozal from Henchuan lime stone sereis skeletoned
with coral residue, the Reserve is endowed with unique ecological conditions
and abundant animal and plant resource most worthy of research and preservation

Surmary

Kenting High Coral Reef Nature Reserve is the only better preserved high
coral reef plant comnunity in Taiwan. According to the 43 retangular plat( 10*
25m) investigated and analyzed with TWINSPAN(Two indicator Species Analysis)
the reserve can be classsified into 5 types, Acacia confusa type, Largastroemia
subcostata-Fraxinus formosana type, Aglaia formosana-Diospyros maritima type,
Aglaia formosana-Pouteria cbovata type, and Diospyros maritima-Drypetes
littoralis-Diospyros discolor type, ditributed to differefnt environments
respectively. the research recorded endemic vascular plants of 308 species, 244
geners, 86 family(table 1).

Table 1. Number of endemic species in Kenting High

Coral Reef Nature Reserve (arter Chiou 1992)
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Taxa Fern Dicotyledones Monocoty ledones Total

Family 11 64 12 86
Genera 19 193 32 244
Species 33 240 35 308

By the species vulnerability criteriz of IUCN, rare species in the Reserve can
he furhter catagirized to 1. endangered species, Maba boxifolia; 2. vulnerable
species, Aristolochia zollingeriana, Dicspyrus discolor; and 3. Diplazium
chinese, Balanoophora fungosa, Gonocaryum calleryanum and Gleditsia rolfei. the
management plan regards rehabilitation of rare species as the first priority,
scoping from seed collection, seeding nursing and restorational reforestry to
prevent extintion. Table 2 contains species rehsbilitated in this period.

Table 2. Rare species rehabilitation working schedule

Species Blooming Fruiting Dissemination Stems
name period period period

Maba 4-6 7-8 now 4500
boxifolia

Diogpyrus 4-5 6-8 new 4000
discolor

Gonocaryum 3-5 2-4 now 1000
calleryamm 11-2 8-10

Aristolochia 8-10
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zollingeriana 2-4 now 2000
Net only enlisted as rare species, Aristolochia zollingeriana is also bait
plant for the endangered national treasure butterfly Troides aeacus kaguya.
Meanwhile, mass plantation and rehabilitation is strategical urgent to ensure
the existense of Troides aeacus kaguya,

Henchuan Botanical Garden is visited by millicns annualy, and the reserve
is boomed to be Qisturbed arnd influenced. Certain procedures are taken such as
fixed fencing to stop visitors and local livestock and regular patrol on each
Tuesday, Thursday and Saturday to protect natural resources and assist regular
investigation. This year, the Reserve is proclaimed as nature reserve according
to , The Act of Culture and Heritage Preservation, completed with boundary
survey to overlap on the Taiwan Areal Picture Basic Map for efficient nmanagem-
ent of the Reserve.

Natural regeneration patterns , guard of reforestation in Nature Reserve,
have been studied in Deospyros maritiha~Drypetes littoralis-Diospyros discolor
tupe forest as following method:

1. Seeds bank investigatian : Record the seedling of species each two week of
twenty soill asmples.

2. Forever-stands investation : Record the DBH and HT of each canopy and medium

tree (alive or disturbed) eluirdate the damages of natural disturbance and the

process of natural regeneration,

The studies were still in process , and result will contribute next year
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Natural Conservation Library

1

Valiant Tsing Liu Ying Wang2

Natural Conservation Library

During past years, library collection of periodicals and books
about natural conservation was very limited. Thus, the Council of
Agriculture launch a five-year plan to establish a library collec-
tion on natural conservation publications. The aim of this plaﬁ
is to provide information and reference on natural conservaticn for
both govern5ental and academic use.

The five-year plan started on l1st Dec. 1986 and will end on 30th
Jun. 1991. During the first four-year period periodicals werée the
collection item, purchased through the subscribed agent (EBSCO) to
facilitate the working process; books were the fifth year's
purchased ones.

The number of periodicals subscribed varied between 90 and 109.
The field of subject included journals from ecology, environment,
conservation, zoolegy, botany, animal behavior, and evolution. Among
them, journals of Zoology were the most commen one, which varied
around 40% of the total journals subscribed during different yéars.
Those in relation to ecology, environment, and conservation were
next, which varied between 36-3B%.

The numbers of issues published from Jjournals varied form
biweekly to annual publication. Among them, the gquarterly publica-
tinons were the most common one{47%) next to 1t were monthly(15%),
bimonthly(12%) and irregular publiication(12%). For boocks, there
were 31 copies purchased, of which seven copies were conservation-
related; four and three associated with ecology and animal behavior
each: two related to wildlife management, natural history of mammals,
and landscape ecology, respectively; one related to environmental
protection and biology each.

By now, many periodicals from natural conservation are subscribEd

by different research and academic institutions as the importance

Valiant Tsing Liu, Taiwan Forestry Research Institute, Taipei, Taiwan, ROC-

Ying Wang, National Taiwan Normal University, Taipei, Taiwan, ROC.
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of natural conservation are recognized by the public. However,
due to limited subscription time, the collection of these periodi-
cals especially the Dback issues are severely limited. It ism
suggested that the collection of back issues pe very important and

needs to be carried out promptly 1if funding is available.
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Introduction of Natural and Cultural Landscape of Taiwan

Yeh, Chen*

The main purpose of this project is to introduce the natura]
and cultural landscape of Taiwan to the public from a geological,
geographical, historical and archaeological approach.

The members of the working group are from different fields
with specific skills in interpreting the natural landscape, having
both historical and humanity backgrounds.

Five field trips and one symposium have been held and one more
will be held in way. They are:-

(1) Trip te East Coast of Taiwan Date: 5th-7th July 1991.

Purpose: To introduce and explain the characteristics of
tectonic movements of the Coastal Range to group of 80. The
attendees were also taken to several archaeological sites.

(2) Trip to Taoyuan Sand Dune Date: 22nd September 1991

Purpose: To explain how and why the Sand Dune was formed, and
to examine the relationship between the coastal environment and
human activities.

(3) Trip to the upper reaches of the Keelung River
Date: 17th November 1991

Purpose: To explain what the role of the Keelung River in the
developrment of northern Taiwan 1is. The water pollution in the
Keelung River was also introduced.

(4) Trip to northern section of Provincial Road No.3
Date: 19th January 1992

Purpose: To explain the development of Road No.3 in different
stages, on particular attention in the land use change and econonmic
growth since 19th Century in the northern Taiwan.

(5) Trip to Chin-Gua-Shi Date: 15th March 1992

Purpose: Chin-Gua-$hi area is the main area where gold in
Taiwan was excavated at one time. The historical rise and fall of
this small town in the north-east coast area with geological
background was introduced.

(6) Trip to Taoyuan Fish Harbour Date: 17th May 1992

Purpose: To introduce different types of fish harbours in
northern Taiwan. The historical and geographical background tells
us why these harbours exist and why they do not play a major role
in Taiwan now.

A symposium will be held at the end of May, which will be for
government members of employees, various public associations, and
university academics to discuss the ideal and reality of
environmental education. 13G people will attend.

*: Chinese National Park Society
Address: P.0O. Box 23-101, Taipei, Taiwan
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Prints of the Pamphlet for Nature Preserves of Taiwan

1.
Yuen-po Yang

Since 1986, fifteen Nature Preserves have been established. They are Tanshui
River Mangrove, Kuantu, Pinlin Taiwan Keteleeria, Hahpen, Chatienshan, Yuanyang Lake,
Nanao Hard-wood Forests, Miagli Sanyi Houyenshan, Penhu Columnar Basalt, Alishan
Taiwan Pleione, Chuyunshan, Taitung Honyeh Village Taiwan cycas, Wushanting Mud
Yolcano, Tawushan, Tawu Taiwan Ameniotaxus Nature Preserves. In order to publicize
the nature conseration and the purposes of the establishment of the nature Preserves,
a pamphlet is to pe editted in the near future. Many slide films have beer taken and

information of the preserves have been collected.

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

—291—



Brief report of an Environmental

Education Training Programme

Roderic Maude’

A project carried out by the Baha’i Office of the Environment for Taiwan
(BOET) between July Ist 1991 and June 30th 1992,

This programme was the third such project to be carried out by BOET un-
der co-sponsorship from the Council of Agriculture and the National Spiritual
Assmbly of the Baha'is of Taiwan. The Programme is in two separate parts;
environmental education teacher training workshops and an environmental educa-

tion correspondence course.

Environmental Education Methods and Philosophy

The motive behind this project is to protect the environment by effecting a
change in children’s attitudes and behavior. It is not primarily concerned with
helping them pass exams, though this may prove to be a side effect. Nor is this
project concerned with training of a small number of environental education ex-
perts. Rather, its aim is to give the basics of effective environmental education
to a large number of teachers. In order to achieve this the project promotes a

very simple teaching agenda.

a) Help children to develop a personal relationship with the natural environ-
ment,

b) Help children to develop an environmental ethic; to understand that their
actions can effect the environment in either good or bad ways.

c) Help the children to understand that mankind depends on nature for its

survival. This includes an understanding of some of the Earth’s basic life

support systems,

"Baha'i Office of the Envitonmeat for Taiwan 149-13 Hsin Sheng S. Rd.,
Section 1, Taipei, Taiwan, R. O, C,
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These things are an esseential foundation for enucation aimed at protecting
the environment. They are also simple enough to be used by any teacher,
whether or not they have a deep understanding of science and natural history.
Too often, effective methods are overlooked merely because they are simple and

easy to do.

The methods promoted by this project are described in the booklet 'Nature

Classroom’.
Teacher Training Workshops

A series of fifteen workshops were given to Kindergarten and elementary
school teachers. Eight were held in Taipei, seven in Kaohsiung. In total, more
than 450 educators participated. Each workshop was held in a different school,
10 in elementary schools, 2 in kindergartens and 3 in premises with both ele-

mentary and kindergarten teachers together.

The workshopé were each of three hours duration. The first half was a slide
presentation and talk introducing the subject. The second half was an outdoor
practical session in which the participants took part in environmental educatiion
activities. All participants were given a copy of the booklet 'Nature Classroom’

for future reference.

The bulk of the teachers present were from the schools in which the events

were being held, though observers from other schools often attended.

The workshops were very well received. On several occasions, observers
from other schools requested that the workshop also be put on in their school.
Several of the later workshops were booked in this way. More requests were

received than could be booked into the programme.

Correspondence Course

A correspondence course was written and produced. It is designed to give
a more in-depth understanding of environmental questions and environmental

education techniques. It is aimed at people with little or no previous knowledge
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of the subject. Five hundred educators have been enrolled on the course and are

receiving the monthly course modules.

Each module covers a different environmental topic and each requires that
the participants return soe homework for assessment. The participants are re-
quired to do environmental education activities with children as part of their as-
signment. A written description of the activity, including some evaluation of the
children’s experience, is returned fr assessment each month. The assessed work
is then returned to the participants with advice on how it could be improved
wherever appropriate. A marked improvement in the quality of the work has

- been observed as the course has progressed.

After the five hundred places on the course were filled, more than three

hundred further people requested to be put on the waiting list in case the pro-

ject is run again.

Reference

Maude R. Maude S.1989 Nature Classroom. Published by the Homemakers Union

and Foundation,
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Science Education Activities for Children and Parents

80 — 2Hh— UH—~EM—4,13

LIN MEI-LING o

Based on the annual plan, in 1991 completed 7 "gscience education activities
for children and parents'", and compiled the 6th volume of "Record of science edu-
cation activities for children and parents",

(1). Science education activities for children and parents :

Date Contents Location Total
]
¢ |1990,7,29-31 Knowledge of (i) the Nattl Ken-ting Ping-tung 110
f 1950,8,11-13 Tropical Ferest Park seashore terrains Heng~chun 110

1990,8,18-20 and geologic characteristic (ii) viewingKen-ting area 110

the night sky, observing the stars.

1990,11,4 (i} Introduction of mineral & fossil Miao-1i api- 100
cultural and
{ii)Observing the lifecycle of honey-bee| sericultural
experiment
and silkworm station, Chu-
hung Keng

Gas field,
Tung-hsiao
Pai-sha Tun

19560, 11,17-18 {i) Observing the ecology of plants and [Nan-tou hsieh, 110

insects NCHU
(ii) Viewing the night sky, observing Hui-sun Forest
the stars Recreation
area
1591,4,28 Concept of soil conservation and cover Miao-1li Ta-hu 110
vegetation intreduction Ssu-fen Soil
Conservation
Orchard
1991,5,1% Introduction to the theory of aviation |Tao-yuan Tung- 100
and the medical plants men Primary

school and
Lung-tan Kun-
lun-shan arbo-
retum of medi-
cal herbs

l

(2). "Record of science education activities for children and parents'',
vol.6.-

Taiwan Provincial Taichung Library Science Education Service Center

291.3 Ching Wu Rd. Taichung, Taiwan, R.0.C.
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Propagtion project of education on natural
environmental conserration in Penghu

Lin chang-Hsing*

— Preface

Penghu is an island of square-mountain topography originally, most of it
was made of columnar basalts. Natural scenery is different from everywhere in
Taiwan. It is very pepular with a lot of tourists of Taiwan. During the process
of chasing ecnomic development, natural scenery was destroied by the people
gradually. Natural livings of the ocean lost their balance little by littie,too.

It is important and necessary to wake up the people in Penghu to pay much at-
tention to the environment of ecology.

— Purpose of Executing

\I)In order to protect the who'z recources of scenery, used the way of ed-
ucation, to hold research and study activities of topography and geology scenery
in Penghu. To introduce the importance of environment raising.

(2)In order to protect the whole recourse of ecology scenery, holding “Dol-
phin in Penghu” and “Birds in Penghu” ,to introduce the importance of env-
ironment raising and to research and study the ecology checking.

(3)Making the pictures and lantern slides of Penghu natural scenery. Hold-
ing the circulating shaws in every junior high schocls and elementary schools,
and activity centers of social areas. To sponsor the special topic speech and to

guide and publicize the importance of natural raising.

= Executing situation and Results

{1'To accomplish thirty promotion theater posters. To show in every resea-
rch and study activities in every circulating shows, so that every teacher and

* Penghu Makung Junior High School
No. 326 Chung Hwa Rd., Makung, Penghu, 88013, Taiwan, .R.G.C

.



student, and the people have the chance to see and enjoy.

(2)Making “Dolphin in Penghu” and “Birds in Penghu” To sent every teacher
and student and the people in every research and study activity and discussion
meetings.

(3)To accomplish a discussion meeting of dophin raising. To invite the co-
unty magistrate, councilors and the scholar of ocean animals - Dr. Chang Kun-
hsiug to enjoy the meeting. In the meeting, about one hundred villagers to put
forth their opinions.

(4)To hold a activity of “Birds in Penghu” and “Geology scenery in Penghu
" outdoor research and study. To introduce the birds in Penghu and the geology
scenery, every attending person, teachers and students get a reference materials.

(5)To hold circulating promotions in three junior high school and two eleme-
ntary schools and three country activity centers. To send promotion materials
and pleated pages. Let the people understand the importance of environment ra-
ising.

P Reriew and Suggestion

(1)During one year, although many people enjoy the activities of natural
conservation and publicity, but the work must continue a long time, it is not
succeseful in a short time. Ln the future, we must go on to hold the same kind
of publicity activity, Let more and more people enjoy it, to develop the generally
recognition of protection and conservation extension the natural scenery and ec-
ology environment.

(2)Ln the circulating shows, the major work is oral speech, to match with
pictures and lantern slides. Though the activity can attract a part of peopel,
but it is not more attractive than outdoor research and study. Ln the future,
we will hold the conservation and extension. It is much better to take the way
of outdoosr activities. Let the people recognize his ecology environment, can
accomplish the best publicity effect.
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Project for Strengthening Promotion of

Wildlife Conservation in Taipei Municipal City

Mu-Ken Lin' Chih-Chung Chaung1 Yuan Chang1

ABSTRACT

Recognizing that wildlife in their many beautiful and varied
forms are an irreplaceable part of the nature systems of the earth.
They are a part of the commom nertitage of mankind, and must be
protected. In order to promote the cause of wildlife conservation,
a Wildlife Conservation Law was born in Taiwan, Rupublic of
China, on June 23, 1989,

The executive period of this project is from July lst, 1990 to
June 30th,1995. The projct was executed by the Bureau of Business
Management, Taipei City Governmemt, and was sponsored by the
Council of Agriculture. The project includes the following tasks:

(1)wildlife conservation and public education ;

1

(2)registering conservation wildlife and then products |
\3)building the companies’ deta base which includes wildlife
and their precducts, information, and announcing the
wildlife conservation law for these companies ;
{4)reporting and halting any activities declared illegal under
the terms of the wildlife conservation law, including illega
disturbanca, abuse, trapping, trade, exchange, possession,

killing or processing of wildlife.

1 Bureau of Business Management,Taipei City Governmemt, Taiwan, R.O.C.

—298—



The Symposium of Ednemic Mammalian Species in Taiwan
Chen, Pao-Chung

Abstract

The main point of this sympasium is to discuss the research technique
for wild local mammals and to explore the direction of integral development.
The symposium occurred on 22 April, 1991 at lecture hall, Taipei City Zoo.
Five researchers including Dr. Wang, Y. were invited to speak respectively
these titles --"Animal capture, animal mark and age determination”, “The re-
cord and analysis of the grawing tracks of the wildlife®, "The method to the
food study of the wildlife , ~The introduction to the method for observing
the behavior of captive animals". There is a discussion following these lec-
tures. A book on these monographs had been published for this symposium. 155
people joined the symposium, including the teachers from primary and middle
school, the students and teachers from zoology and related department and

graduate, the staff from the city and county government,many forest district

office, and Taipei City Zoo.

—299—



	自然文化景觀調查研究計畫成果提要集(五)
	行政院農業委員會八十一年度自然文化景觀有關計畫一覽表
	八十一年度自然保育大事紀

	中文部分
	第一部分：研究計畫
	櫻花鉤吻鮭族群生態與復育研究(二)
	武陵農場魚類教育中心解說設施細部規劃
	台灣獼猴之族群生態研究
	大甲溪石魚賓之族群分布研究
	台灣野生茶樹種源保存及利用(三)
	花東海岸山脈地景調查(二)
	自然保育教育及宣導整體綱要計畫
	台灣長鬃山羊之生態研究(四)-草食種類及食草之能量和養分季節變化分析
	台灣區野生動物資料庫(三)蜥蜴類(I)
	大肚溪口水鳥保育區整體發展構想研究
	臺灣地區植物紅皮書-稀有及瀕危植物種類之認定與保護等級之評定
	台灣獼猴野外供餌之研究(三)
	臺灣黑熊之生態調查及經營管理策略(I I)
	澎湖自然文化景觀調查(二)
	臺灣引進野生動物對生態系的影響
	大武山自然保留區哺乳類相調查(一)
	穿山甲之繁殖保存研究
	台灣山羌之生態及行為研究(五)-棲地特性與吠叫行為
	不同圈養空間對台灣獼猴行為的影響
	蘭嶼角鴞之社會行為及棲地利用
	高雄市壽山地區台灣獼猴之族群分佈與棲地利用之調查
	大甲溪魚類寄生蟲之研究(一)
	七家灣溪櫻花鉤吻鮭保育區水域農藥殘留監視
	本省原生闊葉樹林植物社會資料庫之建立
	泥火山地區植物調查(第一年)
	臺灣蝶類保育研究文獻資料之建立
	臺灣特有飛蜥種類之調查研究與復育試驗
	東亞國際候鳥繫放先驅計畫
	桶后溪水棲昆蟲資源及生態研究
	台灣野生動物疾病防治計畫
	國內圈養瀕臨絕種哺乳之調查與血統書建立計劃
	臺灣地區猛禽調查
	翡翠水庫及其水系魚類寄生蟲相之調查
	台南縣境內六甲鄉水流東地區密集化石質景之調查(I)
	恆春半島之沉積地質景觀調查
	屏東縣隘寮溪和青山溪生態調查與溪流生態保育
	蓮華池地區自然資源保育計畫
	台灣山毛櫸(水青岡)生態之研究
	宜蘭地區水鳥保育區規劃調查研究計畫
	森林溪流淡水魚類保育工作計畫
	桃園池沼水生植物之移植復育
	本省河川規劃溪釣區域之可行性研究

	第二部分：執行計畫
	八十年度櫻花鉤吻鮭棲息地巡邏保護計畫
	台灣獼猴野外供餌之研究(三)-管理部分
	關渡自然然保留書管理維護計畫
	哈盆自然保留區管理及規劃執行報告
	鴛鴦湖自然保留區管理維護計畫執行報告
	大武山自然保留區、緩衝區管理維護計畫
	坪林台灣油杉自然保留區管理維護計畫
	淡水河口紅樹自然保留區管理維護計畫
	苗栗三義火炎山自然保留區管理維護計畫
	台東紅葉村臺灣蘇鐵自然保留區管理維護計畫
	大武事業區台灣穗花杉自然保留區管理維護計畫報告

	南澳湖泊及原始闊葉樹林保護區經營管理計畫
	澎湖自然保留區保育管理
	阿里山臺灣-葉蘭自然保留區經營管理計畫
	插天山自然保留區經營管理計畫
	出雲山自然保留區維護管理計畫
	烏山頂泥火山自然保留區保護計畫
	墾丁高位珊瑚礁自然保留區之經營研究
	自然保育圖騰書計畫報告
	八十年度鴛鴦湖自然生態保育研習營
	八十年度自然生態保育技術改進計畫
	自然文化景觀宣揚工作計畫
	青年自強活動生態保育及環境維護研習會實施概況直行報告
	兒童文學宣導自然保育先驅計畫執行成果報告書
	藍鵲飛過-16厘米生態影片的製作
	鳥類保育工作研習會實施計畫
	台灣自然保留區簡介之編印
	環保教育訓練課程簡報
	親子科學研習營
	澎湖線自然保育及宣導計畫
	金門地區自然保育研習活動執行成果摘要
	新豐紅樹林調查保護
	彰化縣八十年度大肚溪口鳥類保護計畫執行報告
	八十年度基隆海蝕地形保護計畫執行工作報告
	八十年度台中縣鴛鴦鳥調查保護計畫
	八十年度台中縣巨木調查保護計畫
	屏東林區管理處甲仙四德化石區保護工作報告
	台北市野生動物保育工作計畫
	八十年度加強宜蘭縣野生動物保育計畫
	八十年度自然文化景觀生態保育計畫執行成果
	八十年度臺灣省加強野生動物保育計畫
	八十年度加強台中縣野生動物保育計畫
	八十年度加強桃園縣野生動物保育計畫
	八十年度加強高雄縣野生動物保育計畫
	屏東縣八十年度野生動物保育計畫
	花蓮縣八十年度野生動物保育工作報告
	八十年度加強新竹縣野生動物保育計畫
	台東縣八十年度野生動物保育計畫執行工作報告
	彰化縣八十年度加強野生動物保育執行報告
	台灣本土哺乳動物研討會
	中華民國第一屆國際野生動物保育研討會
	八十年度台中縣加強野生動物保育推廣計畫
	澎湖海豚、海龜保育宣導計畫
	保育類野生動物圖鑑-台灣鳥類部分海報再版計畫


	英文部分
	Part1. The conservation research project
	Study on Population Ecology of Formosan Landlocked Salmon (2)
	Planning of the Education Center of Landlocked Salmon at Wu-Lin Farm
	Population Ecology of Formosan Macaque 
	Study on Population Distribution of Acrosscheilus paradoxus in Tachia River
	Preservation of Wild Tea Germplasm and its Application in Taiwan(III)
	Regional Landscape Evaluation in the Coastal Range:Central Area
	Planning Education Programs For Nature Conservation(I)
	The Feeding Ecology of Formosan Serow, Caprocornix crispus swinhoei (IV)-Food Plants and Nutrient Analysis
	Wildlife Data Bank of Taiwan (3)- Lizards(I)
	Guidelines for Developing Dadu Waterfowl Refuge
	Criteria and Measure for Assessing Rare and Threatened Plant Species in Taiwan
	A Study of Provisioning to Formosan Macaque (Macaca cyclopis)(III)
	Study and Management of Formosan Blank Bear (Selenarctos thibetanus formosanus) (II)
	Surver on Natural and Cultural Sight in the Penghu Islands:II
	Ecological Effects of Introduced Birds and Mammals in Taiwan
	A Study of the Mammal Fauna of Tawu Mountain Nature Reserve
	Studies on the Conservation of the Formosan Pangolin(Manis pentadactyla pentadactyla)
	Barking Behavior and Habitat Study on Formaosan Muntjac
	The Effect of Various Confinements on the Behavior of Macaca Monkeys
	The Socail Behavior and Habitat Use of Lanyu Scops Owl
	The Investigation of Macaca cyclopis Population Distribution and in Kaohsiung's Soushan Mountaion Zone
	Studies on Parasites of Fish from the Tachia River(I)
	The Monitoring of Pesticide Residues in the Water Samples from the Masu Trout Protection Area of Chi-Chia Wan Stream
	Establishment of Database of the Virgin Broad-leaves Forest in Taiwan
	Plant Comminities at Mud Volcanic Areas in Taiwan (1st year)
	The Bibliography of Data Base on the Conservation Research of Taiwanese Butterflies
	Relocation Test and Conservation Exercise on Endemic Agamids in Taiwan
	Bird Banding Project of Taiwan
	Ecology and Resources of Aquatic Insects in Tung-Hou Stream
	Health Monitoring and Disease Surveillance in Exotic Animals of Taiwan
	The Project of Establishing an Inventory System for Endangered Mammals in Captivity on Taiwan
	Investigaton on Raptors in Taiwan
	Study on Parasite of Wild Fish Collected from Feitsui Reservoir and Related Water System
	Investigations on Concentrated Fossil Geological Landscapes in Liu-Chia, Shiu-Lin-Tung, Taiwan Hsian
	Investigations on the Sedimentological Landscapes in the Hengchun Peninsula
	Ecological Survey on Ay-Liau and Ching-Shan Streams, Pingtung County, Taiwan
	The Conservation Plan of Natural Renewble Resources in Lien-Hwa-Tsi Area
	Ecological Study of Beech Forest of Taiwan
	Stream and Fish Conservation Program in National Forest 
	Transplanting Experiment of Endangered Aquatic Plants around Taoyuan Area
	Preliminary Studies on the Angle Area Planning of Taiwan 

	Part2. The conservation action projects
	1991 Formosa Land-Locked Salmom Habitat Patrol and Protection Plan(80 Agriforestry-Public Affairs-Ecology-1.6) Implementation Report
	The Study of Provisioning to Taiwan Macaque-Aminstration
	Project of Management and Preservation in Kuan-Tu Nature Preserve
	The Executive Report of Managing and Planning of Ha-Pan Natural Preservation Area
	Report on the Project of the Management of the Yuan-yang Lake Nature Reserve
	The Management and Preservation of Mt. Ta-Wu Nature Reserve and Buffer Area
	The Management and Preservation of Pin-Lin Taiwan Keteleeria Nature Reserve
	The Management and Preservation of Tan-Sui Mangrove Nature Reserve 
	The Management Planning of San-Yi Huoyeanshan Natural Reserve Region in Miaoli County
	The Management of Nanao Poud and Hardwood Nature Reserve 
	The Management Prospectus about Pleione Formosana Hay in Mt. Ali (Ali-Shan)Nature Preservatory Region
	The Management Planning of Chatianshan Nature Reserve Region
	Management Research of Kenting High Coral Reef Hature Reserve
	Natural Conservation Library 
	Introduction of Natural and Cultural Landscape of Taiwan
	Prints of the Pamphlet for Nature Preserves of Taiwan 
	Brief Report of an Environmental Education Training Programme
	Science Education Activities for Children and Parents
	Propagtion Project of Education on Natural Environmental Conservation in Penghu
	Project for Strengthening Promotion of Wildlife Consevation in Taipei Municipal City
	The Symposium of Endemic Mammalian Species in Taiwan


	A List of the nature conservation projects (FY 1991) supported by the Council of Agriculture
	Fiscal Year 1992 Nature Conservation Events

