
Conservation Biology



^A -'MA— -.^> - -' ^—- --- '""







Conservation Biology

26909

1

S0014815



'



William V. Bleisch Richard Corlett Richard B. Harris



""



&

1992 6

153

1992 3



1996 9



200

1985

1992

""



80

" "
19931997

1997 8 30



15

2 4

5 8 9 14

15 21

9 14



1 4

5 12 2

3 6 7

8 9

10 11

13 14 17

15 16

18

Richard B. Harris William V.

Bleisch 19 Richard Corlett 20

21

5

1997 8 2



Summary 18
1 1

1.1 1

1.2 3

1.3 4

1.4 5

1.5 7

1.6 8

1.7 9

2 11

2.1 11

2. 2 12

2. 3 U
2.4 •• 17

3 20

3. 1 20

3.2 20

3.3 24

3.4 31

4 34

4.1 34

4.2 35

4.3 40

4.4 45

4.5 46

4.6 47

5 51



2

5. 1 51

5.2 53

5.3 56

5.4 60

5.5 65

6 70

6. 1 70

6.2 76

7 81

7. 1 81

7.2 83

7.3 86

7.4 88

7.5 90

7.6 93

7.7 94

8 98

8.1 98

8.2 103

9 105

9.1 105

9.2 108

9.3 115

10 120

10.1 120

10.2 122

10.3 126

10.4 128

10.5 129

10. 6 130

11 132

11.1 132

11.2 139

11.3 142

11.4 144

12 148



3

12.1 148

12.2 151

12.3 154

12.4 157

12.5 160

12.6 162

12.7 164

13 168

13.1 168

13.2 GMO 170

13.3 172

13.4 173

14 176

14.1 176

14.2 179

14.3 185

14.4 188

15 DNA 194

15.1 DNA 194

15.2 DNA 194

16 198

16. 1 198

16.2 200

16.3 202

16.4 204

17 206

17.1 206

17.2 208

17.3 211

18 214

18. 1 214

18.2 216

18.3 218

19 219

19.1 219

19.2 220



4

19.3 221

19.4 224

20 225

20.1 225

20.2 226

20.3 227

21 229

21.1 229

21.2 230

235

iJl 264



CONTENTS

Summary 18
Chapter 1 General introduction 1

Chapter 2 Genetic diversity 11

Chapter 3 Species diversity 20

Chapter 4 Ecosystem diversity 34

Chapter 5 External factors for the biodiversity-

evolution 51

Chapter 6 Species and Speciation 70

Chapter 7 Metapopulation 81

Chapter 8 Extinction mechanisms 98

Chapter 9 Inventory , endanger category and

conservation priority 105

Chapter 10 Population viability analysis 120

Chapter 11 National parks and natural reserves

132

Chapter 12 Ex situ conservation of species 148

Chapter 13 Bio-safety 168

Chapter 14 Green contract international

environmental treaties and Chinese

environmental laws 176

Chapter 15 Non-invasive DNA determination in

several endangered species 194

Chapter 16 Conservation of Baiji » the Yangtze

dolphins 198

Chapter 17 Habitat corridors for the giant pandas

206



2

Chapter 18 Ex situ conservation of the tropical

plants in Xixuanbanna 214

Chapter 19 Conservation and sustainable use of

biodiversity in the multi-nationality

inhabited area 219

Chapter 20 Biodiversity and its conservation in

Hong Kong 225

Chapter 21 Biodiversity and its conservation in

Taiwan 229

References 235

Addresses of the Authors 264



Summary

Biological diversity or biodiversity is the complexity of living organisms , as well as all

relevant ecological processes. Biodiversity is the fundamental feature of all life systems. The

diversity exists at a variety of biological levels such as genes , cells , tissues , organs, popula-

tions , species, communities, ecosystems and landscapes. Most of biodiversity studies have

been carried out on the three levels genetic diversity (genediversity ) species diversity and e-

cosystem diversity.

Genetic diversity includes all genetic information materials and carried by living organ-

isms on the Earth however , under specific circumstances , genetic diversity only denotes the

genetic varieties within species. Heredity is a conservative process , but the mutation of ge-

netic materials, which includes the change of chromosome number and structure . or the se-

quence of nucleotides , will increase genetic diversity. The genetic diversity may be expressed

at the levels of cells, organs , physiological mechanisms and morphology.

Measurement of genetic diversity has been developed from the Research of chromo-

somes , the research on morphological variation, the disclosure of diversity at the molecular

level with enzyme electrophoresis to the determination of sequence of deoxyribonucleic acid

(DNA). Research on genetic diversity can Reveals history of life evolution and be helps the

conservation of species resources.

Species diversity is the phenotype of biological diversity expressed at the species level.

The research on species diversity is much earlier, more extensive and with methods better

developed than These on genetic diversity and ecosystem diversity. Depending on scales of

different researches, there are two meanings for species diversity , that is regional species

diversity and community species diversity. Measurements of regional species diversity mainly

include species richness , species-area relationship and the ratio of endemic species.

There are about 13 to 14 million of species on the Earth , but only 1. 75 million have

been scientifically described. So far we still know little about insects, lower invertebrates

,

and fungi. Species are not distributed evenly on Earth , and 12 megabiodiversity countries

host 60% to 70% or even more species of the entire world. From the viewpoint of regions

,

the 18 generally recognized hot-spots of biodiversity host 20% of world plant species, and

contain high ratio of endemic species, nevertheless , life species in these regions are also more

severely threatened. Because of different geography and history, those countries with high

ratio of endemic species will play an important role in the conservation of species diversity.

China is one of the countries with megabiodiversity and higher ratio of endemic species.

However, endemic taxa are not evenly distributed. There are three endemic centers for en-

demic vascular plants in China , 14 key regions with terrestrial biodiversity of international
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significance. They are of great significance in the conservation of species diversity in China.

Ecosystem diversity denotes the diversity of habitats, communities and ecological pro-

cesses within the biosphere. The habitat diversity is the basis for the formation of community

diversity and even the entire biological diversity. Community diversity is the diversity of

composition, structure and dynamics (succession and fluctuation). Ecological process is the

interaction or interrelationship among components and between those components and their

environments, reflected mainly by energy flow, material cycling and information transfer-

ence.

Ecosystem is a natural functional unit. The distribution of ecosystems is mainly affected

by water and temperature condition. There are many ways to classify ecosystems, but the

widely used one nowadays is based on the scale , that is when at a large scale classifica-

tion will be based on the characteristics of habitats , and otherwise when at a middle or small

scale, the classification will focus on the vegetation. The ecosystem diversity is also an im-

portant criteria for the determination of key region of biological diversity.

Ecosystem diversity is generally measured at two levels, that is communities and e-

cosystems. As communities being kernel parts of ecosystems, the measurement of communi-

ty diversity is often used as of ecosystem diversity. Though some ecosystem diversity indexes

have been put forward, none of them have got widely accepted it is worthy of every attempt.

Ecosystem is also a dynamic function unit Those changes mainly include the long-term

change of physical environment , the genetic change as a result of natural selection. Monitor-

ing of ecosystems is based right on those changes , but more attention is paid to the third

one. Two ways of monitoring are recommended (1) using sampling quadrate to monitor the

change of composition, structure and major ecological processes of ecosystem; (2) using re-

mote sensing (RS) and geographical information system (GIS) to monitor the change of area

and distribution pattern of different ecosystems.

With the increasing human population and aggravating economic activities , mankind is

exerting more and more influences on biological diversity. The most concerned one is the

fragmentation of habitats or landscapes. Influences of habitat fragmentation include (1) the

energy budgets in fragmented habitat? are significantly different from in those landscapes all

covered with dense vegetation (2) fragmented habitats suffer more from the winds (3)

fragmentation will affect the hydrological cycling of ecosystems and (4) fragmentation will

affect the ratio of species migration and extinction.

The relationship between biological diversity and ecosystem function is one of the core

fields for ecosystem diversity research. What role do taxa play in the maintenance of struc-

tures and functions of ecosystems and whether different species or taxa are interchangeable

regarding their function. Chapter 4 will give you a discussion on these topics after an intro-

duction to the role of life species in ecosystems , keystone species and functional groups.

Comprehensiveness is the most significant characteristic in biological diversity research.

The following two aspects can refer to the comprehensiveness , first, the comprehensiveness

of all those levels from gene to landscape and even to the biosphere. The protection of endan-
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gered species is not only limited to protect individuals at the species level , but already ex-

tends to discover mechanisms of species endangerment at levels of genes, cells and popula-

tions , to consider protection measures at levels of habitats or ecosystems. The second aspect

is the comprehensiveness of different taxa and disciplines involved. For example , researches

on the mechanism of maintenance of ecosystem diversity not only consider effects of ecologi-

cal environment on system stability, but also pay more attention to effects of interactions a-

mong different taxa on system stability.

Biodiversity varies spatiotemporally , that is, growing out of nil and changing from sim-

ple to complex. The evolution of biodiversity has occurred at all of its levels, that is, closely

related with both intrinsic mechanism of living organisms and changes of geosphere , hydro-

sphere and atmosphere.

Evolution of life is affected by such macroscopic factors as vicissitudes between ocean

and land, the separation of Gawana and Laurasia, the drift of plates, and the vicissitudes of

paleo-climate. During the evolution of biodiversity , the most astonishing event is nothing

more than massive extinction of life species. What caused the massive extinction? Does it

happen periodically? Regarding to the disappearance of dinosaurs, there are a variety of opin-

ions , but no unanimous conclusion can be drawn from them. The event which happened in

Quaternary more seriously affected the distribution of modern life species. During that era,

because of the cold weather, glacial periods appeared on the Earth several times. The growth

arxd retreat of pole glacier and alpine glacier modified habitats and the distribution of

wildlife and created conditions for species migration and new species formation. The Qua-

ternary glacier also influenced the ecological environment of China, resulting in changes of

vegetation among mixed coniferous deciduous forest coniferous forest grassland in alterna-

tion. Changes of vegetation caused fauna succession. The collision between the Indo-subcon-

tinent Plate and the Eurasia Plate brought about the uplifting of Qinghai-Tibet Plateau. The

raised plateau blocked warm and humid airflow and affected the air circulation in the north

hemisphere.

Life species extinction and replacement occurs incessantly. The formation of new species

increases biological diversity. However, there are heated debates on the concept of species in

scientific circus. In the chapter of "Species and their formation", those concepts of species

put forward by those Essentialists Nominalists , Darwinists and biologists are discussed , re-

spectively. The debates on the nature of species seemed to be originated from the emphases

of different schools and thus resulted in the contending of different ideas. Since the birth of

Modern Synthetic Evolution Theory , the biological species concept has been considered as

most valuable one by evolutionary biologists. However, the evolution of a species from its

ancestors cannot be always discrete and distinguishable event. The discontinuity in distribu-

tion, morphology, and reproductivity is also an important characteristic of species. The re-

productive isolation is prerequisite for sympatric speciation and geographical isolation is also

a possible cause. Human activities are major reason for modern species extinction and have

directed the evolution of biological diversity.
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With so many life species living on the Earth, to protect biological diversity , one of e-

mergent tasks is to make an inventory of those species and to determine the list of identified

species , and the range of their distribution in a specific region. Inventorying is the basis for

biodiversity monitoring and research of conservation biology , and the prerequisite for con-

serving and sustainable utilizing biotic resources. Many globe- , region- and nation-wide in-

ventories have already been implemented. Categorizing endangered species can simply and

clearly demonstrate the status of endangered species and provide foundation for the imple-

mentation of species protection. The categorization of endangered species is generally based

on their population size, their population characteristics , their range distribution, their habi-

tat area and quality, causes of their endangerment. The categorization of species endanger-

merit of the International Union of Conservation of Nature, the World Conservation Union

(lUCN) contain eight levels , including extinction (EX) extinct in the wild (EW) critically

endangered (CR) endangered (EN) , vulnerable (VU) lower risk (LR ) , data deficient

(DD) and not evaluated (NE). The Conservation on International Trade in Endangered

Species of Wild Flora and Fauna (CITES) decided the conditions of sign-off for the trade cer-

tification according to the degree of species endangerment. Because of the limited manpower,

and material resources for the protection of biological diversity, in order to use those re-

sources effectively, it is necessary to determine an order of priority for species protection.

Generally , the priority is given to on the measurement of species diversity with emphasis on

the endemism, keystone flora and fauna, and then set protection priority to determine which

region should be protected first.

Scientists usually divide populations of endangered species into small populations and

declining populations. Small population refers to those with extremely low number of indi-

viduals , which may extinct soon. Small populations hold special meaning for the protection

of biological diversity. Declining population denotes those with large but decreasing number

of individuals because of the pressures from destruction of habitats and hunting, but there is

no clear line between the two terms. A population is a declining one when its size is dimin-

ishing. If no immediate measures are taken , the declining population will be destined to be a

small population. Hence, declining populations and small populations are two different phas-

es of endangered species only with diflerent number of individuals. With the computer simu-

lation technology, population viability analysis (PVA) which calculates the living probabili-

ty of a population, can determine the surviving time of a small population. For different life

species in different ecological environments , their smallest viable population sizes are differ-

ent, thus , there is no common size of smallest viable population. Nevertheless there are quite

developed methods for the analysis of small population viability, however, the analysis of de-

clining population viability is still premature. Crested ibis is a critical small population.

PVA of Crested ibis is introduced in Chapter 10.

It is undoubtedly an optimal choice to protect an endangered species in its original habi-

tat. However, when the wild population of an endangered species is close to extinction and

its habitat does not exist anymore , ex-situ conservation will provide last choice for its protec-
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tion. In fact, many life species, such as Przewalcki's Horse, Arabian Oryx, and Pere

David's Deer still living up to now, are right protected by ex-situ conservation, Ex-situ con-

servation includes the transfer of endangered species to both other habitats and artificial envi-

ronment. The aim of the management of those populations is to or restore their wild popula-

tions. North American Black-footed ferret is a successful example. In ex-situ conservation

environment » the development of individual behavior is easily neglected » so attention should

be paid to the influences of imprinting and parental care on behavior development of juve-

niles. Special attention should be paid to training the captively bred individuals to learn to i-

dentify natural enemies and preys. Modern zoological parks , aquariums and botanical gar-

dens have the responsibility to conserve, to breed, and to exhibit animals and plants, howev-

er, problems still exist such as small populations, heterozygosity and artificial selection in

zoos, aquariums and botanical gardens. Large seed banks and gene banks have preserved a

huge amount of genetic resources. Global actions are involved in present life species conser-

vation , and the Conservation Breeding Specialist Group (CBSG) of the Species Surviving

Commission (SSC) of lUCN has contributed much to the coordination and implementation

of global off site conservation.

Since 1970s gene engineering technologies such as DNA recombination, cell fusion,

gene conversion have emerged , and now » we can transfer them to the genetic material of oth-

er organisms to produce human desired features. Till the end of 1995, American government

has approved more than 10 agricultural products of gene engineering to market , and totally

311 genetically modified living organisms approved by Europe Union were released to envi-

ronment from 1991 to 1994. Five years later (from 1991) the total sale of biotechnological

products amounted to 6 billion in American markets. However , DNA gene recombination

may be harmful to environment such as crops with conversed genes may turn into weeds

,

thus bring about negative effects on the protection and sustainable utilization of biological di-

versity , likewise to human beings' health, and debates on moralities may be triggered when

human genes are involved in conversion. Therefore, relevant agencies began to pay attention

to those happenings. Biotechnology depends on biodiversity to provide genes, and it can also

preserve the genetic resources for biodiversity and may produce new varieties and species.

Because of these potential dangers , biotechnology risk assessment of should be strength-

ened.

Mankind has now already stepped into a civilized society and all countries have drafted

laws to regulate people's activities of using natural resources, in order to protect the environ-

ment on which human beings depend and utilize biotic resources sustainably. For protecting

the common environment of human beings, all countries are now seeking international coop-

eration to confine nations' actions, to coordinate actions for environmental protection and to

ensure rational development of global environmental resources , and a series of international

conventions have been formulated , such as Biodiversity Convention , the Convention on In-

ternational Trade of Endangered Wild Flora and Fauna and the Convention on the Protection

of Migratory Species. At the same time, many nations also have settled down some bilateral
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or multi lateral treaties. Based on the principles of coordination between social economic de-

velopment and environment protection , and respect for nation's sovereignty public ocean

,

outer space and the south pole can be managed the international society. Since the beginning

of 1980s the legislation on environment has developed rapidly in China. The principal law

for environment protection in China is "The Law of Environment Protection of People's Re-

public of China", which was issued in 1989. Besides , China has also formulated some specif-

ic laws for controlling environment pollution, for the protection of oceanic and terrestrial liv-

ing organisms for the construction and management of nature reserves and for the protec-

tion of wildlife species.

Nature reserves are set up to protect life species and their habitats , However, the exist-

ing. Existing nature reserves have not covered all areas with high biodiversity and of poten-

tial protection value. Using geographic information system (GIS) technology , Scott et al.

analyzed the spatial information of relevant biological diversity to find lacuna areas of biodi-

versity protection. This technology is called GAP method. Nature reserves also have the re-

sponsibility to protect nature value other than biological diversity. So the construction of

nature reserves needs to consider ecosystem typicalness , fragility, species rarity, destruction

degree by pollution , attraction of natural beauties and potential economic and scientific val-

ues. Generally , there are conflicts between Conservation and economic development , then it

is necessary to make decision in line with local conditions whether to build one reserve with

larger area , or several ones with smaller area. On the other hand , habitat corridors should be

designed to link nature reserves to provide passages for the migration of wildlife. The effec-

tiveness of habitat corridors depends on their width, and different species need significant

different width of corridors. Nature reserves can be divided into kernel protection zones,

buffer zones , and scientific experimental zones. To carry out eco-tourism in the experimental

zone of nature reserves is a way to obtain revenue for the maintarinarie of natural reserve.

However , the tourism management of nature reserves should match the goal of biodiversity

protection, do best to abate the negative impacts resulting from tourism and allocate the

earning rationally. Much relevant work has been carried out internationally. After the con-

struction of nature reserves , their management should be based on the biological principles,

and their ecological evaluation and management assessment should be implemented periodi-

cally.

The development of non-destructive DNA sampling technology greatly simplified proce-

dures of DNA determination, and made it possible to identify the parenty in wild population

,

thus could more truly reflect genetic background of all kinds of life species and provide im-

portant genetic data and basis for the decision-making of conservation strategy. In the mean-

time , scientific research and the sense of protection can really go well with each other , that

is , research will not be harmful to its objects any more. Using this technology in research on

molecular evolution of some precious and endangered animals and conservation genetics will

be helpful to reveal the evolution history of life species or populations, their evolution poten-

tial and future destination , and to inquire into the causes of species endangerment. Experts
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from Kunming Institute of Zoology will introduce the results of their using non-destructive

DNA sampling technology to test and measure the genetic diversity of Crested gibbon, Giant

Panda, and Asian brown bear.

Yangtse Dolphin iLipotes vexillife) a fresh water dolphin and the oldest kind of modern

whales with high scientific values. Nowadays, because of changes in the Yangtse River, the

number of Yangtse Dolphin declined dramatically. Relevant agencies and institutions of Chi-

na have launched much work to save this precious, rare animal species. Chapter 16 will give

you an introduction to its status , existing problems and protection strategies.

China is one of developing countries with a very large human population but relatively

short of natural resources. During the long-term process of development history, most natu-

ral landscapes in China have been modified or destroyed and conflict between increasing

population, economic development and nature protection is becoming more and more intensi-

fied. The degradation and fragmentation of habitats is the most important reason for the en-

dangerment of some beasts , their declining number and shrinkage of their distribution.

Many nature reserves built for the protection of endangered life species are surrounded by

developed areas, and become "islands". Genetic drift and in-breeding decrease the genetic di-

versity. In China , the fragmentation of habitats has been a severe obstacle for the protection

of Giant Panda, introduces Chapter 17 with the protection project for Giant Panda and its

habitat.

The ex-situ conservation of plants started in early 1980s in Xishuangbanna. 10 years

later , an ex-situ conservation zone, more than 80ha in area , for tropical plants and seeds

were constructed. Many nationally key protected plants are protected there. In the mean-

time, theories and methods for plant ex-situ conservation have been further developed. In

Chapter 18 after an introduction of the research on ex-situ conservation in Xishuangbanna

Botanical Garden, a discussion is given on problems in the ex-situ conservation of plants.

Biodiversity conservation and its sustainable utilization in multi-minority regions have

brought much concern of governments and biologists. Scientists from the Conservation Biol-

ogy Center of Kunming Institute of Zoology, the Chinese Academy of Sciences have carried

out a three year' (1992-1994) research project in Gaoligong Mt. aminority region in south-

western Yunnan. It is a critical for the biodiversity internship and training on conservation

sense in the remote mountainous regions. Chapter 19 gives you a brief introduction to meth-

ods, resource status and suggestion of conservation and utilization in the project.

Hongkong was once covered with dense forests, but through this millennium, almost all

the forest landscapes have been destroyed. Hongkong has the similar fauna and flora to those

in Guangdong, nevertheless , there are some endemic species such as Romer's Tree Frog

iPhilautus romeri ) , the Hongkong Cascade Frog (Amolops hongkongensis) and Anderson's

Stream Snake {Opisthotropis andersonii) . Hongkong is also an asylum for some endangered

birds during winter. Jackals , foxes large linden civet, leopards, tigers, Black-faced Spoon-

bill (Platalae minor) and Aplyopris lini once distributed in this region, but now they all dis-

appeared. Hongkong is a port for many wildlife exportation and also a major region for their
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consumption. In recent years, with the strengthening management , the impetus of illegal

trade of wildlife has got controlled. However, because of coastal economic development and

over-fishing, the marine area of Hongkong has become the most seriously endangered natural

habitat. Beginning in 1973 the area of national parks constructed in Hongkong has already

covered to 40% of its land area. Not until late 80s affects on ecological environment have

been taken into consideration in economic development , nevertheless , it is an encouraging

step for the coordination of economic development and nature protection in Hongkong.

Taiwan is a younger land bridged island. During Quaternary , the Taiwan Straits e-

merged out of the surface of ocean several times. Taiwan has very high biodiversity, though

few endemic species and genera are found there. Vegetation there are similar to those in

southwestern mainland and mountainous Himalayas. The similarity of amphibian between

Taiwan and mainland is higher than that between Taiwan and Japan. To protect its high bio-

logical diversity and ecological environment , Taiwan has already set up 18 nature reserves , 4

wildlife protected regions 5 national parks and 7 coastal protected zones and water source

protected regions. The area of these protected regions and national parks makes up to 8. 43%

of total area of Taiwan. From 1992 scientists from different research fields launched a long-

term ecological observation research in Fushan , started systematic monitoring on biodiversi-

ty.

Based on case studies of biological diversity in different contents or different regions we

hope this book can provide readers with opportunities to understand principles and methods

of conservation biology. Whether or not do these cases conform your research interests.

How much perceptual knowledge you get. You will get an answer when you read through

this book.



1

——
" "

1.1

hierachical system)

——

DNA) RNA)
haploid genome) 3 X lO

9
300

1991)

evolutionary fitness)



2

DNA RFLP ( DNA DNA
fingerprinting). RAPD ( DNA)

(

140170 E. 0. Wilson 1992

141. 3 75.1 28. 1

24. 84 6. 9 3. 08 2. 69 0. 48

0.1 200 1

species richness index),

""
2 3 11^5 taxo-

nomic diversity).



1 3

1.2

(JOassia

siamea)

—— Maen"5 Aoo/^erO

——

20

Cherfas (1991)

120

Gntnnsic value)



4

Soule 1985 Ehrenfeld 1988)

DNA

1.3

" ……

"

Gadgil Guha 1992)

" " "" "" "" "" ""
"" ""

""

1066 771

" " ""
" "

40 8.5%

17



1 5

(White 1967)

1.4

30

97% Cherfas 1993)

WRI 1991)

150 km 2 1% 1 432km 2 27% [Natural Conser-

vancy (UK) 1984] 74%86% 44

Martin, Klein 1984)

1600 2.1%

1.3% (Reid Miller 1989)

150 16001700 10

1850 1950

4 000 Cobert, Hill 1980 Hinacki 1982)

Schopf (1982) Stanley (1985) Gingerich (1985)

Stanley (1985) Gingerich (1985)

1 200 500

Schopf (1982)

20 4 000 50

400 58 0.15

7 7 70 23

0.27 4 13

135 (Flesness 1990)

1-1)

Newmark

1995)

1962 1973 1980 1984 1989

1962 59 taxon),

I 27 1989 376

I 101 1995)



6

1. 00-

0. 98'

0. 96<

0. 94

0. 92

0. 90

0. 88-

20 40 60 80 100

1-1 14

299



1 7

1995

300

1.5

70

1978

1985

Primack 1993)

1990

Conservation Biology Biological Conservation

1973 CITES)

1992 6

Convention on Biological Di-

versity), The Rio Declaration) Convention on Climate

Change)

1959

80 1990 1992

1994

21



8

16

Soule 1986 Wilson 1992)

1-2)

1-2



1 9

\

Primack 1993):

(1) Soule (1985) ""

(2)

(3)

Grumbine 1992),

" " Post modern science).

17

(1)

(2)

Grassle 1991)



10

(3)

Flagship species). Keystone species)

(4)

(5)

(6)



2

( 1993)

1993; 1994)

2.1

McNeely 1990)

1990)

WRI) 1992)

""
1993)

1993;

1994; WRI 1992)

(population genetic structure) (Hamrick 1989) Clausen

QPotentilla glandulosa)

Clausen 1951)

1990; 1994; Hamrick



12

1989)

DNA Merrell 1981 Stebbins 1950)

Grant 1991 Merrell 1981)

2.2

DNA
DNA DNA

"" DNA
—— mutation)

(Ayala 1984) Solbrig (1992) ""

recombination) Ayala

1984 Grant 1991 Stebbins 1950)

2. 2. 1

genome)

{Cardamine pratensis)

54 1994)

4

(deletion): duplication):



2 13

(inversion): 180° translocation):

{Drosophila) (Ayala 1984) <iPaeonia (Stebbins 1950)

1994)

1991; Ayala 1984 Merrell 1981)

2.2.2

A Ayala

1984) base

substitution): frameshift mutation):

AT—GC GC—
AT, TA—CG CG—TA) transition) AT—
CG AT—TA transversion)

CAU CAC

DNA mRNA CAU CAC

mRNA
mRNA 3 UAGUAA

UGA)

20% Ayala 1984)

3

3

10 10-5

2X 1055 X 10-
5= 2 2 50

80 8X109)

1

5X10 9 X2 / Xl(r5 /

2. 2. 3



14

24 n= 12) 2"= 4096

DNA
A B) AaBB AABb

9 AABB, AABb, AAbb, AaBB,

AaBb, Aabb, aaBB, aaBb, aabb),

(g) g= r (x+1) /2n

(n) r) DNA

3 Ayala 1984) general) DNA
site-specific) DNA

(illegitimate) DNA

Stebbins 1950)

Grant 1991) gene flow). hybridiza-

tion). selection) genetic drift)

1994; Grant 1991 Hamrick 1989)

2.3

2. 3.1

DNA
DNA DNA

DNA~-mRNA"^ ~^ "^

QHarmonia axyridis)

Ayala 1984;
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Merrell 1981)

Merrell 1981;

Stebbins 1950)

1996) C02

Pmus

sylvestris) 4

100% 100% Wright 1976)

DNA

2.3.2

Merrell 1981; Stebbins 1950) 60

Hubby 1966; Ayala

1984) 80

——DNA Hillis 1990; Avise

1994)

——

1991; Ayala 1984)

1991)
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1995; Tures-

son 1922 Clausen 1951),

Falconer 1981)

"
" Falconer 1981)

Ayala 1984)

Hubby 1966) Johnson 1966) Harris (1966)

1994)

1994 Avise 1994)

allozyme)

RFLP) DNA (RAPD) DNA
1994; Avise 1994 Gottlieb 1981)

3X109

RFLP RAPD

DNA

DNA (rDNA) DNA (mtDNA) DNA (cpDNA)

Hillis 1990; Avise 1994)

DNA
Avise 1994)
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2.4

2. 4. 1

4

Bradshaw 1984)

(Ailuropoda melanoleuca^)

30 50

10

7. 14% 1993) 1994) 36

8 12 40 39

17 (Selenarctos thibetanus)

1994)

2^^5)

Hamrick 1990; El-Kassaby 1991) P.

resinosa) (P. torreyana)

Fowler 1977)

" "
(Fowler 1977; Mosseler 1991)

DNA
Ledig 1983; Waters 1991)

280 1 Ledig 1983; Waters

1991) 25 1996 1997) 21 RAPD

1996) a:athaya argyrophylla)

1996 1997)
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2.4.2

1990)

60% 6

95% 20%

Hamrick 1990)

Falk

1991) iGazella spekei) 60

4

1994)

20 (Bos ta"rus:>

6

26 Y

1993) Ashri (1971)

Allard 1971)

Brown

1978)

2.4.3

——
1993)

907 600

1993)

500 200 1990)

100

1993)
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1993)

50 623 80 472

1993)

(Brown 1983)

1993)

50

Wet-

erodera glycines)

,

1993)

DNA



3

1993)

3.1

species diversity)

ecological diversity)

(Magurran 1988)

regional surveys)

point samples)

1994; Magurran

Fiedler Jain 1992 Frankel 1995 1988)

species richness): 6
Franket 1995) species density) (Cowling, Hilton-

Taylor 1994)

endemic species ratio):

(Cowling, Hilton-Taylor 1994)

3.2

3.2.1

1 300 1 400 175 3 - 1)
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(Heywood 1995)

May 1992)

1991 3 058

WCMC 1992)

"" ""
1992 5

/^5e"c/ooa:

( Raven 1993)

10m 1cm 10

100 May 1992)

3-1 Heywood 1995)

0. 4 40

0. 4 100

7. 2 150

4. 20

4. 40

27. 32

2. 5 40

+ 4. 15

7. 5 ' 75

95. 800

7. 20

4. 5 5

11. 5 25

! 175. 1362

3.2.2

168

megadiversity country)

12

60%70% McNeely 1990)

3-2 10

3-2 10 McNeely 1990)

1
515 1 721 516 717 55 000

2
449 1 701 407 686 45 000

3
428 1 622 358 600 27 000

4
409 1 519 282 467 25 000
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10

394

361

359

350

311

310

1 447

1 275

1 250

1 200

1 200

1 195

270

265

251

216

205

/

197

453

383

345

297

294

/

282

23 000

21 000

20 000

20 000

20 000

20 000

3. 2.3

Myers

18 Hot-Spotsiarea) 3-3

3-3 18

4 900 86 234 142

1 400 2 21

5 000 40 92 168

3 700 98 120 41

3 500 20 25

5 000

2 500 8 137 111

2 500 9

2 400 4 25 7

3 500 42 69 47

200 3 2

535 20 49

1 600 7 91 84

500 4

6 300 15 43 23

2 830 10 25 22

2 140 15 15 16

1 450

Myers (1988 1990), WCMC (1992)
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I

4 4

0.5% 20% 50 000

3. 2.4

endemism)

iAtluropoda melanoleuca)

Myers 18

WCMC 1992) 1 400

89%, 2 21 4 900

82% 86 234 142

El

3-1 10 WCMC 1992)

Bibby 1992; WCMC 1992) 3-1

3-2
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100

82 80 80 80
OA

^

# #
I

3-2 10 WCMC 1992)

6 300 15 Cowling, Hilton-Taylor 1994)

3.3

3.3.1

evolutionary time)

successions time)

Signor 1990 19 94 Knoll 1984 Raup 1992;

Rosenzweig 1995), 3-3) 3-4)

3-5)

3-3 3-

5 3

Brown Gibson 1983)
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60

501-

40

-

:::::

m

10

421 408 360 286 248 213

3-3 Signor 1990)

i
\

#%--
3-4 Sepkoski 1984)

700

600-

500-

400

300

200

100

:'

^

421408 360 286 248 213 144 65

3-5 Signor 1990)
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3. 3.2

3.3.2.1

Huston 1994)

3-6) Currie, Paquin

1987) Silvertown 1985) 3-7)

10000
1

9000 -

8000 .

7000 -

6000 -

5000 •

4000 -

3000 -

2000 -

1000 •

-I 1 1 1 1 1 1

10 20 30 40 50 60

3-6 Reid, Miller 1989)

(McCoy, Connor 1980) Horn, Allen 1978) Schall, Pianka 1978)

35° 3-8)

Huston 1994)

MacArthur 1972)

Huston 1994)

Huston 1994)

loooooknr-
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3-7

2.5°X2.5°( 5(rN 5°X2. 5° ( 50°N

(Currie, Paquin 1987)

Lindsay 1977)

Pickard, Seppelt 1984)

Huston 1994)

Procter 1984)

3.3.2.2

1 000m 6 C 500750km (Holdridge 1967)

Whittaker 1977) ( 3-9

3-10) 1997)
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220

180

140

100

60

t/

^ Q C\1
i I

80-

60

40-

20

4
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10.

1.

0. 1

1000 2000 3000'

Cm)
4000

3- 10 Yoda 1967 Whittaker 1977)

3. 3.3

3.3.3.1

1994; 1995;

Wu, Gao 1995), 3-4 8

Ricklefs (1973)

"
" Brown Gibson (1983) ""

3-4

a. b.

Pianka (1966) Pianka (1974) MacArthur (1972) Begon 1990) Schall Pianka

(1978) Stevens (1989) Currie (1991) Wilson (1990) Rohde (1992) Wright 1993) Huston

(1994)

(

)
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3. 3. 3. 2

Hutchinson( Rohde 1992) Wright

(1983) X

Curne Paquin (1987)

Currie 1991 Malyshev 1994)

PET) 3-11 3-5)

500 1000 1500

mm • yr'

3-11 Currie 1991)

3-5

2

' PET<525mmyr-

1

1. 40+ 0. 00159 PET

PET>525 2. 26-0. 0000256 PET 0. 81' 1.12 [1.0— exp (-0. 00348 PET)] +0. 653 0. 80. PET200mmyr —

'

PET^200 3. 07 [1.0— exp (-0. 00315 PET)] 0. 84' PET<400mmyr—

'

PET>400mmyr_' 5. 21 [1.0— exp (-0. 00249 PET)] -3. 347 0. 93' 1. 49 [1. 0-exp (-0. 00186 PET)] +0.746 0. 92

''
185.8/ [1. 0+exp (3. 09-0. 00432 ARET)] 0. 76

'' •
215. 5+ 0. 26439 T10 0. 95

* Currie (1991); * * Currie Paquin (1987) ;* * * Malyshev (1994) PET= ARET

= T>10 lO'C

PET ARET
T10

Brown Gibson 1983)
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3.3.3.3

(Currie 1991)

Rohde (1992)

3-12

3-12

3. 3. 3. 4

Latham Ricklefs (1993) 26 177401km 2
)

biomes)

Currie (1991 )

Wright 1993)

3.4

3. 41

1980)
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5 10 6 3

56. 4% 15

4 1/4 ( 1993)

( 3-6)

3-6 1993)

499 11. 9

1 186 13.2

376 5.9

279 7.4

2 804 13.1

34 000 4.5*

30 000 10.5

8 000 11.6

500 16.7

400 8.0

5 000 12.5

751 000 Primack 1993)

3. 4.2

15 00018 000

50%60% 7 WCMC 1992) 8

(WCMC 1992) 3-7)
.

3-7 ( 1993)

499 73 14. 6

1 186 93 8. 3

376 26 6. 9

279 30 10. 8

2 804 440 15. 7

494 8 1. 6

224 5 2. 2

32 8 25.

3 116 235
'

7. 5

* 204 31
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^^ 1984)
";

3. 4.3

aik^(cnticalarea) ( 1993)

3^^MtEMlMSo
Myers ,

Myers

1993) ISS^ 14

5 5

11

4 4. 2)

inventory) ^^^|^
mmm^M^J^B^Ajm^

[^^ i^fei— JL 3
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Franklin 1993)

4.1

g
1993)

1943 Williams Fisher 1943)

Magurran 1988) a

P y Whittaker 1972) a

P y

^^^ i

^
;

1995)
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4.2

1987):

(1)

a isolated system)

b closed system)

c (opened system)

(2)

a

b

(3)
'

a

b

C

d

(4)

a

b

C

(biome).

( 1994) Cox Moore (1993)

10 4-1

1993;" " 1994) 595

1993 1980):

(1) 248

(2) 126

(
(3) 55
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(4) 52

(5) 77

(6) 37

(
595

(Pinus tabulaeformis forest ecosystem) ^ (Cunninghamia

lanceolata forest ecosystem)

Achibold 1995)

4-2

1988)

critical area)

^

g

4^^
^TITi

(2) f

(311 Iiii^

IUCN

(4)—& ""? "
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(0861

$^k^0s000^
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1993)

35 14

5 5

11 4-3)

CD

4-3 1993)

I

n

vm

K

X

IV XI

V XI

VI xu

VI XIV

1 4

2 5

3

A D

B E

C
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a

b

C

d

e

f

4.3

Zhou 1992)

1943 Williams Rothamsted" Index of diversity)" Fisher 1943) 1949 Simp-

son 1958 Margalef Shannon

Wiener Pielou 1985) 1967 Mcln

-

tosh

Pielou 1975)

Hill (1973) Lloyd (1964)

Pielou (1969) 70

Whittaker (1972) Pielou (1975) Washington (1984) Magurran (1988)

70 80

Zhou 1992; Watkins 1994)

4. 3.1 a

4.3.1.1
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Numerical species richness)

1 000

(cD J
'

da= S/lnA

dMa= (5-1) /InN

dMo=S/N

5

A

JiaiiSE.-

4. 3. 1. 2 Simpson

Simpson (Concentration)

>5 ^^ z = l 2 S;
2^^ = 7^)

A=2 IN. iN-\) /N (N-1)]A^/^^z
(N.-l) I (N-1)

X Greenberg

(1956)

Z)=l-2 [M m (N-1)]

A

A=2 iNjNy = ^p] (P. = N./N)
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A Z)

4. 3. 1. 3 Shannon-Wiener

S /li ^3, … A
A = 1, 2 -S) , 2P, =1

, H' (1 P" …/^)

5 P, = 1AS LCS)

L (S) =H' (1/5, 1/5, -, 1/5)

•S+ l S+ 2 …

H' (1 P" …, 0 -0) =H' (P,, 1\, …,

(B)

H' {AB) =H' {A) +H' (B)

S A

H' (AB) =H' iA) +H'A (B)

3

H' (" P" '"Ps) =-C'ZP, log P,

C C=l
M/iV

H' ^~lP,logP,

Shannon Wiener

Shannon-Wiener 3^H^gJifigj

log 2e 10 H' bitnat decit

nat
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1994)

4.3.1.4

""
Contrived

data),

I

" Shannon-Wiener //') Simpson Z))

^ :~~7~
'

4.3.2 P

P ?g;
Whittaker 1972)

P Magurran 1988) [3

@p
a

(Overall diversity) Biotic heterogeneity)

|3

|3

0 1

Wilson Shmida (1984) 6 P

4.3.2.1 Whittaker AJ

Whittaker 1960 (3

^u,= S/ma— 1

ma

/?„, 1; /? 2
Whittaker

AJt 1
^^ P S)
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13

4.3.2.2 Cody y5J

Cody (1975) /? ""
g (H) +/ (//) II

g iH) H
I (H) H

/3.

/?

4.3.2.3 /3w /?, ^e)

Routledge (1977) a /9

Whittaker /^ 3

C5V (2r+S) -1

r species pairs)

y9,= log (T) (1/T) 2e. log 0,) - (1/T) la, log (a,)

^",^
a, J'

/S£= exp (/3) 1

4. 3. 2. 4 Wilson Shmida tO

Wilson Shmida (1984) P

/?7-

^T= Cg (H) +/ (//) /2a

Cody /3c) Whittaker AJ

4. 3. 2.5 6 /?

Wilson 1984)

33 b c a c /9 a b b c /3

a /3
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4-1) 4 6 (3

/?w /3t 4 Ih 3

/?w /St /?t. A /?W

(3

4-1 6 P Wilson 1984)

y y
•

n y* y*
*

y* y n' n y
•

a y y y y y

y y y y

y n y' J) ai
= ^; y

•' a,+a„) /2=^

4.4

4.4.1

3 Kimmins 1987)

(1)

10

(2)

(3)—
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3

4. 4.2

Stork, Samways 1995; di Castri 1992)

lha

Smhhonian MAB
lha (Dallmeier 1992)

lha

0. 2ha

GIS

(Multispectral)

Laser profiles)

Global positioning system)

4.5

Fragmentation)

Harris 1984; Soule 1989; Hobbs 1993)

Primack 1993) ?iliSi
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Saunders 1991)

Lovejoy 1986)

1025m . Gysel

1951) M^^i^

Harris 1984)

1^ 5
liiitii,

Saunders

1991)

Re^^^ent) Primack 1993

Husband 1996)

Lovejoy 1986)

70 50%

50% 110 OOOha

""
Edge effect) ""

lOOha ""
l10ha "" 7 ""

12 000 20 .

4.6

4. 6.1

4

(1) Redundancy species hypothesis):

4-4a) ( Walker 1992)

(2) Rivet hypothesis):
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Ehrlich, Ehrlich 1981)

4-4b)o

(3) Idiosyncratic response hypothesis):

4-4C) (Lawton 1994)

(4) Null hypothesis):

4-4d)

4-4

a. L. C. d.

Lawton (1994) Silwood Ecotron)

31 3 9 15 31

5 C02

N P K);

N P K

C02

Tilman Downing (1994)

(

)
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4. 6.2

4

Keystone

species) Keystone group)

Paine 1969

^

H Paii^

^69)

Frankel 1995) 7

4-2)

4-2 Bond 1993)

•

Menge 1994)

_g ( 1995)

4. 6.3
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3

^ C3 C4 CAM

(
Schulze

1993)

3

Meyer 1993)

Korner 1993)



5

5.1

40

5.1.1

1.7

4 000

( 5-1) Galena 47. 5 ±0.5

Cherts 31
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S-1

(
Aft- rn-t]

&i 19 0. 025

ts: 2

d

Iff 13

TE 25

ts: 36

J! IE 58

63

H-i /4- i^s-

ci 135

y>t cm]
1^ 181

~~]

d

230

1X
— 280

350

405

425

500

600

3 100

5.1.2

35 15

30 20

100

(Phyla), Ediacanan

100
30

'4"
Gould 1989)

6 000

4 25

Signor 1990)
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17 6

4 1

1986)

5.2

35° , 20°

15% 14°

23°,

1995)

^j^X^ t Pangea)

3

5.2.1

5. 2

55° 55°

5-1)

Tethys) .
25° 25°

5-2)

3 3

.
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(5 )

~
I V/7A

>^^^,
5-1 Don Batten 1988)

Af: Au: C: E: NA: S:

3. 7

5-2 Don Batten 1988)

A: Af: Au: E: NA: S: SA:
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5.2.2

2

50° 50°

5-3)

Don, Batten 1988)

Dott, Batten 1988)

Ammonoids) 400

1 200
'

Sepkoski 1984) 3

3

Raup 1988)
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1.6

5-3 1.6 Dott, Batten 1988)

5.3

1 000

Raup 1988)

5.3.1

6 Purves, Orians 1983; Sepkaski Raup

1986) 1 5 505^

2 3. 5 30%

3

40% 95%
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4 1.85 35% 80%

6 500

—— 6

""""
Raup 1988)

Sepkoski (1981) 3

5-4) Paleozoic fauna)

10 1 500 2 000

5.3.2

.
Raup Sepkoski (1980)

2 600

Patterson Smith (1987)

Raup Sepkoski (1982)

75%

25% 25%
Patterson Smith

5.3.3

^ iijig ^^Sif^

8
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1 1

^"""^

_4Do

- 200

- 600

-400

200

200

5-4 Cambrian fauna)

Paleozoic fa una) (Modern fauna) (Sepkaski 1981)
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over specialization)

1978)

20 10

/

(Alvarenz 1980) /

8

""
1989)

Pe pi p2 pn
Pe = pl+p2+ p3H hpn

35 20 15

20

Folsome 1979)"" ""
" "

" " "" Nitechi 1981)

Janvier Vigne (1995)
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5.4

200

5.4.1

90%

10

1/3 48

38

4 Nebraskan Kansan Illmoian Wisconsin

30

Broecker, Denton 1990)

5-5) Vrab

1992)

Flint 1971)

1994

5.4.2

1.6 1.8

1.2
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800 900 1000

cal/cm 2

/

5-5 Vrba 1992)

t

It

Geist (1986) (Cervus elaphus nelsoni)

(Cervm

a2mz&;m5)

5-6)

Vrba (1985 1987)
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5-6 Geist 1986)

a. b.hangul c. Buchara

d.Izubr e. f.

Vrba 1992)

Vrba (1992)

4

5-7)

Mengel (1964)

PamZz'dae)
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a m m m

5-7 Vrba 1992)

Mengel (1964) end

a

virens)

5. 4.3

7

10m 1.5

110m 600km
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1989; 1988)

1988)

1988) 1214'C
Lan':r)

45
1 700m) 1988)

500

75% 1988) 248

( 1988)

1963)

1988) 2.1 1.2

1988) iCoelodonta antiguitatis) 36

(Mammuthuo

primigenLuo) 40 38

1978) 2 3

—— QPicea)

(Artemism) 1978)

1. 2 1 CTilia) Ida) (Quercus)

1 9 000

9 000

5 000 5 6005 000

23C

3 500

( 1988)

1979)

{ProboscidippariorO meganteron")
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( Postschizotherium ) Ccrvus elaphus ) Crocuta

ultima) (^Bos primigenius )

.

(Palaeohxodon cf.

spelaneus). iProcapra przevualskii)

(^Sinanthropus pekinensis) (Megaceros

pachyostens)

1.7 megantee nihowanemh)

iCervuceros ultimus) Az7

-

uropoda melanoleuca) (^Stegodon orientalist

3 1

21 1.5

140160m ( 1981)

5.5

5.5.1

192. 2 km 2

,

4 000m

2 400km, 200300km 8 848m

6 000m

1 0001 500m

878 37 167km2

2 975

m

3
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1984)

1 500

280 200m 10mm

3 1994)

1994) 400

6

5.5.2

200 300 45

A—opsh
( Bolocephalus ) ^ Undofevillea ) Parapteropyrum )

iSal-weema) 5

36 4. 37% ( 1988)

—— Zamic^

phyllum buchianum ) ( Ptilophyllum cf * boreale ) ( Zamites cj\

hoheneggeri)

(Eucalyptus angusta) £. geinitize)

1988)

iOchonatona gyirongensis) ^ {Hipparion gyirongensis) ^

(X:iilotherium scizangensis) <<Gazella gaudryi)

1980)

1988)

33 <X:ervus albirostis) Moschus sifanicus)

Lepm oiostolm) Pitymys thotis) 26%

(Pantholops)

(Bos) Poephagus\

16 9 !^
3 000m

1986)

1990 7

1994)
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1994)

2

2 1986) 2

QSchizothoracinae)

,

1981; 1991)

(^Barbodes he:cagonolepis

il

10 8 1981)

70 80

3 1 <iSchizothorajO (^SchizocypHs )

/l5/>»)r/j_yr2c/?"5); 2 1

(XHptychus) dGymnodiptychusy'

2 1 (Gymnocypris ) Or^yg^w-

nocypris) 1981)

5-8)

ilj

( 1980)"" 1983)
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iE

5-8

( 1995)
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6

130

6. 1

6. 1. 1

6.1.1.1

the essentialist species concept),

essence efdos)

Hull 1975)

similarity criterion) degree of difference)

(polymorphism)

morphological species



6 71

concept),

6.1.1.2

plenitude continuity)

systematic categories)

the nommalistic species concept),

6.1.1.3

19 30 50

19 30

hybridity)

gradual origin of species)

" bridgeless gaps)"

gradual change)

6.1.1.4

K. Jordan (1896 1905)

Poulton (1903) Poulton " " Jordan

19 40 50

Mayr (1942)

Mayr

Mayr 1982)
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Mayr (1982)

3

(intrinsic properties), (co-existing species)

(
isolating mechanisms)

Buffon sterility criterion), 20

sterility

barrier) conspecificity ) behavioral

compatibility)

Dobzhansky 1937a) Dobzhansky

Mayr (1942) ""

David Lack (1947)

Van Valen (1976)

niche occupation)

competitive exclusion principle),

Mayr

1969)

parapatric distribution patterns)

Parapatry)

(cross-sterility)

Sokal, Crovello 1970)
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Sympatrically),

""

sibling

species)

allopatric) allochronic)

joint reproductive community sta-

tus) allopatric populations),

6. 12

1758) 3/4
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(parental ancestry)

(reproductive communities),

sexual dimor-

phism)

Bock (1979 1986)

1859)

contemporaneous species) 1871)

(permanent varieties),

varieties)

'

.

f
6. 13

Dobzhansky (1937, 1941) Mayr (1942)

(diversity) disconti-

nuity):

2
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19

lineage splitting)

Dobzhansky Mayr

reproductive gaps)

Dobzhansky Mayr morphological gaps)

Dobzhansky Mayr

6.1.4

(reproductive properties) (phenotypic properties) Ij

germ line)

1871)

secondary sexual characteristics)

1871)
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6.2

6. 2.1

Dobzhansky (1937) Dobzhansky

Dobzhansky Mayr geographic isolation) Mayr

Mayr 1942)

Dobzhansky

Dobzhansky

(1937) adaptive peaks)

Dobzhansky

Dobzhansky reinforcement hypothe-

sis) Mayr Dobzhansky

Dobzhansky

Mayr (1942)

Mayr

Paterson specific mate recognition system, SMRS)

Paterson

Paterson

Mayr (1942) Paterson

6. 2.2

Mayr (1942)

sympatric speciation)

Mayr (1942)
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parapatric speciation)

White (1968) stasipatric speciation),

Templeton (1981) transilience mode) divergence

mocle)

Templeton (1981)( .
Templeton

clinal)

Templeton

Eldredge (1989)

Eldredge

(1)

(2)

(3)

.
(4) Pater-

son (1985)

fragmentation)

- 3):
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(5) 1871).
3) 4)

Eldredge

6. 2.3

heterochrony

modes) Vrba (1980)

non-SMRS))

Altokhov (1982)

Paterson (1985) Vrba (1985)

spatial isolation),

Eldredge Gould (1972, 1974)

Bock (1970 1972 1979)
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neosympatry)

Dobzhansky (1937a)

Bock

6. 2. 4

Dobzhansky (1937a)

Futuyma (1987) Vrba

(1985)

Wright (1982 1988) qiiasi-isolated)

—— demes)

Van Valen (1973)

Lewis (1966) Lewis

Lewis (1966)

parental species).

Lewis
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Lewis (1966)



7

a population of popu-

lations) (Hanski 1991) 1969

Levins

Levins

Levins 1969) Levins, Culver 1971)

Levins

7.1

Hanski (1991) 3

3 local scale)

(metapopulation scale) (geographical scale) ( 7-1)

7-1 3

7-2
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7-2 Hanski 1991)

(population site locality)

(conlonization-extinction dynamics)

( characteristic time scale of

metapopulation

)

T„ =V"
e„

( metapopulation persistence

time")

expected life time)

(occupancy model)

patch model) scalar model)

Levins 1969

(metapopulation sturcture)

(metapopulation type)

( structured metapopulation

model)

7-2)

Levins

Hanski 1991)

Hanski 3 7-1 )

llJ^

""
" "
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" " ""
"" ""

Harrison 1991)

Levins

7.2

1969

1940 Wright

1954 Andrewartha Birch

Andrewartha Birch

Hanski (1991)

density-de-

pendent) density-independent) Andrewartha Birch

Levins

MacArthur Wilson

Den Boer (1968) "spreading of risk"

Ehrlich Raven (1969)

Levins

Levins/> (t) Levins

(0 f

// h (t) Z

P it) =h U) IH 7.1

P (0 /

Levins e

m



84^> rate of extinction), m

Levins

( (
/

0;

/> (0 (
1-/> (0 ©

6

• ^ = m/> (!-/>) -ep 7. 2

Levms

m e 7. 2 7.2

y = 0 m<e />'

m>e />' m<e 7. 2

/>• =1-— 7.3

, 0 1)^^" />'
/>' Levins

7. 2

Logistic Levins Logistic

7. 2

dp
dt

(m— e) p\ 1
P

1— O/m)
7. 4

m — e) 1 e/m)

Logistic "" ^> 1 e/w)

Levins
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Levins

Levins abundance) (/> temporal

variance) Levins

1980" " correlated environ-

mental stochasticity) Levins

Quinn, Hastings 1987 Gilpin 1988 1990;Harrison 1989;Hans-

ki 1989 1991)

Levins al-

truistic trait)
Ij

(altruistic behaviour) group selection) Levins

Levins

Gilpin 1975

Levins

Hamilton

1964 Trivors 1971)

Boorman Levitt (1973)

Wilson (1975 1980)

"" Wilson

" "
Wilson

Levms
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7.3

Levins 3

Levins

Smith 1974,

1980;Pokki 1981;Hanski 1986 Van Dorp Opham 1987 ;Bronmark 1985 Toft ,Schoen-

er 1983 Schoener, Spiller 1987 Addicott 1978)

Levins

Levins

e m m

Roff

1974 Hamilton, May 1977)

(Brown 1951 Southwood 1962)

7. 2 1

Comins 1980)
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/>' ( 7. 2

Comins 1980)

Gadgil 1971)

Levins m ^>

Levins

m =mexp { —aD) 7.5a

e= eexp { —bA) 7.56

Z) A m, a, e

6

4 Z)

A

"D— ln (m/e)
. 7. 6

o

A

Z) .
a

•

7. 5a 7. 56 7. 3

/>*=1-—exp {-bA+aD) 7.8
m„

7. 6 7. 7 7. 8

A /) 7-1

CSore^c

araneus)

Lomolino 1986 Lomolino 1989; Hanski 1986)
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1000

0. 01

0.5 1 1.5 2 2. 5 3

km)

7-1

^1^5

Lomolino 1989)

Peltonen, Hanski 1991)

7. 4 (Incidence function)

1975 Diamond

7-2 3

1^5

11^5 MacArthur-Wilson

^=m (!-/>) -ep '•

7. 9

/> e m 11^5

7. 9

P' =w/ (m+e) 7. 10

m e M £ m

e M £ v4 Diamond (1979), Diamond May

(1981) Gilpin Diamond (1976, 1981)

oil

log

(hm")
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89

7-2 Koitere Sysma 3

iS.araneus, S. caecutiens , S. minutus) 68 Peho-

nen, Hanski 1991)

lll^ 3

E= e' /A" 7.11

M) =1/{1+ O'/M) A-^) 7.12

^>':^

A

Iljt 11^5

Levins

7. 12 •r e'/M

1 /1 A/ =e'£
7-3 3 :T e'/M 3 7-2

^

g
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7-3 3 r e' /M

SE e' /M SE A' M E

3in 'MSii

M E

(Sorexaraneus

)

2. 30 0. 68 0. 79 0. 22 0. 9 0. 26 0. 07 0. 20 0. 04

(5. caecutiens)
0. 91 0. 24 17. 67 11. 36 23. 5 0. 03 0. 35 0. 05 0. 33

0. 46 0. 16 4. 09 1. 51 21. 4 0. 18 0. 59 0. 13 0. 46

7-3 3 V=0. 5

^^£ /1

0.5ha £ 4=1. 6ha

17 5 Peltonen, Hanski 1991)

7-3 :T 1

7-3 :T 0. 5

Hanski 1984

1985)

7-3 " £
Hanski (1986) 3

11^5 11^5 W= 0.5

x/AA'

,

A'

7.5

Levins

zero-correlation assumption);

stepping-stone)

Levins 7-3

3

Hanski(1982a)

Brown 1984; Gaston, Lawton 1990)

Williamson 1981; Diamond 1984; Schoener, Spiller

1987)

7-3
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0. 6

0. 5

C 0-4

0. 3

0. 2

0. 1

5 10

7-3

a: Simberloff 1976); b: (Kontkanen 1950); c: Boycott 1930)

Levins

^=mp (!—/>) —eoexp {—ap} p 7.13

e„ a P e>m 7. 13

7-4)

Hastings, Wolin 1989 Hastings 1991)

AMt

//> /

= (!—/>) —ep 7. 14a
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7-4

a

b

dN̂=-mN+aI+7N (1-N) 7. 14b

^ = 7npN—vI— aI 7.14c

P

Logistic

1)

Smith 1974 Rey, Strong 1983; Conner 1983 Fabrig Merriam

1985)

7. 14 TV

=

(1-a) +abp' 7.15" = ;„/y t= a/ ia+v),

hr = ic/b) I (!-/>* ) 7.16

c=^e/ 7. 11 7. 12 7. 15
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7. 16 N

P

c/6< il-a) 7. 14 7. 14

7. 14

a= 7. 14

Hanski 1985b; Hastings 1991 Roughgarden, Iwasa 1986)

7. 14

Gadgil (1971)

Fahrig Merriam

(1985) (Peromyscus leucopus)

N P,

4 />
core species);

TV/>
satellite species);

TV, rural species); ^^/>
(urban species) 4 Hans-

ki (1982a) Soderstrom (1989)

7. 14

7. 14 aim)

f//?) y/

m c/P Soder-

strom (1989)

Soderstrom 3 7 7

3 3

7

7

7.6

""

.
Harrison 1991)

7. 13
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""
7. 13

S =mp (!—/>) — e„exp {—ap) 7- 17

r

P 7. 17

7. 17 7. 17

bi-

modal distribution)

7.7

May (1973)

4 Han-

ski 1991)

4

7-4)

7-4 4 Hanski 1991)

7.7.1
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Levins

20 ""
Soule 1986)

1982 Nisbert Gurney :
T,w= Tz.exp {p'l [2 iH-p)^) 7.18

: // ^
p =H (l-l/mT/J

m 7. 18

TM= Tz.exp {H (mTj.-hl/mTj-2) /2} 7.19

// //= 20 p=

10 TVri 7\ 150 Nisbert Gurney (1982)

3//- 5

// 36

10% // 900

Burkey 1989)

7.7.2

Levins (1969 1970)

Den Boer (1968) spreading of

risk) Gilpin (1990) Harrison Quinn (1990)

Quinn, Hastings 1987)

Goodman 1987 Gilpin 1988 1990) 7-5
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7- 5 Hanski 1991)

1 2 3 4

+ +

- + + -

+ +

- +

7-5"" "+ " ""
Burkey (1989) Quinn Hastings (1987) 1 3

1

3

7-5

Baars 1979; Baars, van Dijk 1984)

Roff

1974 Hanski 1991)

Brown (1971) Brown

Rolstad

(1991)

SLOSS

meta-

community) Taylor 1991 Caswell 1991)
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Levins

Gilpin(1991)NaruyamaKimura(1980)Ewens

(1988)

Gilpin
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8.1

8.1.1

8.1.1.1

allelopathy) Frankel

1981)

mosaic distributional pattern)
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8.1.1.2

Merrdl 1981)

'

aarmnaria)

Frankel 1981)

.

8.1.1.3

" " endemic balance).

pathogen)

wave of extinction)
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300

8.1.1.4

19

1870 1908

50 1908 1 600 50

1915 2 000 1916

——

1927 11 2

1928 1 1932 3 11

Raup 1991)

1916

first strike ef-

fect).

8.1.2

3

8.1.2.1

Pangaea)

5
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8.1.2.2

Upchurch Wolfe 1987), 38%

8.1.2.3

Sepkoski (1982)

5

83% Sepkoski 1986) 96% Raup

1979) 4%

supernova)

8.1.2.4

.

8.1.2.5
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3

McGhee 1989)

8.1.2.6

Alvarez 1980)

small spherule)

8. 1. 2. 7

3. 3

Oort cloud)

Hut 1987)

3. 3 5

2. 6

8.1.3

40%
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1500 1845 2% 1907

90% 80 41% Balouet 1990)

47ha

25 50

Frankel 1981)

1970

8.2

8.2.1
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8. 2.2

8.2.3

Anstey 1978 1986)

8.2.4

Bivalves) Gastropods)

9% 55% 11% 50% (Jablonski 1986b)

91% 89%) 45% 50%)

8.2.5

Jablonski 1986d)

Stanley 1988a, b)



9

9.1

9.1.1

morphospecies),

(

areas of endemism) megadiversity); ;
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140 1 8—00j _500J^j^^^O
(Stork 1994) RaT^iilson

1992)

Stork 1994)

" " museum collecting),

relative abundance) Cod-

dington 1991)

Stork, 1994)

9. 12

(sampling protocol) di Castri 1992; Kremen 1993)

(1)
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(2)

(3)

(4)

(5)

Kremen 1993)

9.1.3

GIS

9. 1. 3. 1

WCMC (
WCMC

GIS WCMC

UNESCO). SCOPE)

(IUBS) 1990 DIVERSITAS

diCastn 1992) 5

25

DIWPA (The International Network for DIVERSI-

TAS in Western Pacific and Asia)

CAB International)

BionNet-INTERNATIONAL)

CARINET),

loop)

" 2000 " Systematic Agenda 2000) 1994

(American Society of Plant Taxonomists) (Society of Systematic Biolo-
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gists) Willi Hennig Society) 25

30

9. 1. 3. 2

80

TNC)
MAB/SI)

BMNH)

INBio)

GamezGauld 1993)

CERN)
BRIM)

9.2

IUCN

9.2.1

IUCN

CITES

IUCN 1984 1988 Rabinowitz 1986)

Mace, Lande 1991;

IUCN 1994)
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((
( PVA

9.2.2 IUCN

Red Data Book) 60 Peter Scott

IUCN

IUCN

Red List) IUCN

30 IUCN

WCMC IUCN 6 2 000

1986 WCMC IUCN

IUCN Kiew 1991)

5^

1995)

60 IUCN 6 IUCN 1984;

IUCN 1988)

(1) I (Extinct) (Ex): 50 CITES

(2) «^_(Endangered) (E):

i¥r^—ip—
50

(3) Vulnerable) (V):

r

(4) _^lare) (R):

i!^
(5) Indeterminate) (1) "" "" ""

(6) Insufficiently Known) (K)::
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IUCN "" Collins, Morris

1985)

Out of Danger) (0)

IUCN 9-1).
IUCN 1994) '

-

•

I

~~^
-

- -

'

9-1 IUCN

IUCN

(1) Extinct) (EX):

(2) Extinct in the Wild) (EW)

(3) Critically Endangered) (CR): —
""

(4) Endangered) (EN):

""
(5) Vulnerable) (VU):—

""
(6) Lower Risk) (LR): —

3 Conservation De-

pendent) (cd):

5 Near

Threatened) (nt): Least Concern) (Ic):

(7) Data Deficient) (DD)
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(8) Not Evaluated) (NE):

IUCN lUCN 1994)

CR) — 1
5)

(1)
'

a. 10

3 80%:

(area of occupancy) (extent of occurrence)

(
b.

4^

10 3 80>^

(2) 100km 2 10km 2

.

a.

b.

C.

'

(3) 250

a. 3 1 25%
b.

50);

(4) 50
(5') 10 3

505^

EN) —
15)

(1)

a. 10

3 50%: ®
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b.

10 3 50%
(2) 5 000km 2 500 km 2

,

a. ' 5

b.

C. ®

(3) 2 500

a. 5 2 20%
b.

250);

(4) 250

(5) 20 5

20%
VU) —

15)
(1)

a. 10

3 20%:

b.

10 3 20%
(2) 20 000km 2

2 000km 2

a. 10

b.

C.

(3) 10 000

a. 10 3 10%
b.

1 000);
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(4)

a. 1 000

b. 100 km 2

)

5

(5) 100 10%

9. 2.3 CITES

CITES) IUCN

IUCN

IUCN

CITES

1994) "" the Precautionary prin-

ciple),

CITES

CITES ""
(

(1)

a.

b.

C.

d.

e. vulnerability)

(2)

a.

b.

C.

d.

(3) -
a.

b.
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(4) 5

CITES 1 "
"

(1)

(2)

CITES 2" 1"
2

(1) 1

(2)

1

CITES " "
9.2.4

IUCN

Fu 1992) "" endangered) "" rare)

"" vulnerable) 3

immediate danger of ex-

tinction).

(monotypic) (oligospecific)

""

IUCN

" "
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93

species richness

critical faunas

analysis)

(the minimum set of areas) (Ackery, Vane-Wright 1984) 90 Williams

taxonomic diversity)

(complementarity) Vane-Wright 1991;

Williams, Humphries 1994)

9. 3.1

relative abundance) Simpson

Shannon

hierarchy)

complexity)

Williams Humphries (1994)

Phenetic approach) (Phylogenetic approach) (Taxonomic

approach) 3 dissimilarity)

homoplasy)

transformations)

Faith 1994; Williams 1993)

group membership)
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nodes or branching points)

Vane-Wright 1991; Williams, Humphries 1994)

4

(root weight),

9-2); higher taxon richness),

spanning-

tree length), genealogical divergence),

cladistic dispersion),

even representation) 9-3 6

4

3 4

Williams 1993; Williams,

Humphries 1994) taxic diversity index) 9-2

I Q W P

A 4 3. 5 1 10. 7

B 4 3. 5 1 10. 7

C 3 4. 67 1. 33 14. 3

D 2 7 2 21. 4

E 1 14 4 42. 9

T 14 32. 67 9. 33 100

9-2 (Vane-Wright 1991)

I

I

I

'

I

^

I

9-3 6 WCMC 1992)

9-2 5 A — E A B 4

AB ABC, ABCD ABCDE), C 3 ABC ABCD ABCDE), D
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2 ABCD ABCDE) E 1 ABCDE) , I

I Q 14 (4+ 4+ 3+ 2+ 1) I

A 14/4= 3.5 Q basal taxa)

W taxic weight), Q 3.5) Q
( 7/3.5= 2) P W A 1/9.33 = 10.7%

T I Q W P

9.3.2

g
M'gJW ^^

i
1 _Oio^pots)(

(Myers 1988) BiSSy— —iggin^CMC
—

15^^77^^^^5|
Ackery Vane-Wright (1984)

the principle of complementarity).

Ackery Vane-

Wright (1984) 350 31

157 Collins Morris

(1985) 5

57% 5 68>^

5 15 20 25 30 35 40 45) 77% 90%. 93% 95%
96% 97% 99%

9. 3 3

species turnover),

priority area analysis for conservation)

Williams 1993; Williams, Humphries 1994)

diversity scores)



118

incremental diversity scores)

9-4

(the weighted step-wise analysis)

W Rl R2 R3

E 4 •_
T 9.3 3.3 4. 3 7.3

PI 35 46 78

P2 22 11

9-4 Vane-Wright 1991)

9-4 5 3

Rl R2 R3 3

3 R1 R3 R1 R3

R2 R3

9-4 W 9-2 W T 5

3 Rl 1 + 1+ 1. 3= 3. 3;

P1 3. 3 4.3 7.3) 5

(9.3) Rl 3. 3/9. 3= 35%; R2 4. 3/9. 3= 46%; R3 7.3/9.3=

78%), the percentage diversity scores) R3

P2 R1 R2 R3

R3 C D E) Rl A B A

B

2 (1+ 1) R3 22% (2/9. 3= 22%) R2,

B B 1 R3 11% (1/9.3= 11%) R3

R1 complementary diversity score) 100% (78%+22%)

Williams WORLDMAP

WORLDMAP Moon 1992 Williams Humphries 1994) 9-1

9-1 WCMC 1992)

(%) (%)

1 23. 95 23. 95 Serengeti NP

2 13. 70 37. 65 Kafue NP

3 9. 99 47. 64 Haut Dodo FR
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(%) (%)

4 9. 32 56. 96 0. Rime-O. Achim FR

5 4. 85 61. 81 Yangudi Rassa NP

6 4. 71 66. 52 Odzala NP

7 5. 27 W. Pretorius GR

8 3. 50 75. 29 Manovo-G-St Floris NP

9 2.81 78. 10 De Hoop NR

10 2. 82 80. 91 Gorongosa NP
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decline-population) small-

population)

80

10.1

—— population viability

analysis, PVA)

PVA) PVA minimum viable population

MVP)

10.1.1

PVA Soule' 1987)

setting

aside of areas)

Moore 1962)

llj^

Franklin 1980 Shaffer 1981)

Soule' Simberloff 1986)

1980

1980

PVA Soule' 1987a),
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PVA Shaffer 1990) PVA" " Gilpin, Soule'

1986) 80 PVA MVP 90

PVA 150

10.1.2

PVA MVP) (Gilpin Soule'

1986) MVP Ewens 1987)

MVP Shaffer (1981), 99%

1 000 95%

Soule' 1987; Seal 1990) MVP Franklin

1980) 50

500 Simberloff 1988) MVP

3 Shaffer 1987)

MVP
MVP

MVP
MVP (Gilpin, Soule' 1986 Soule' 1987) 50% 95% 99%

90% 95% 50 100 1 000

100 100 100 1 000

1 000 1 000 Shaffer 1987)

PVA

Soule' 1987a)

10.1.3

Gilpin Soule' (1986)

Gilpin Soule' 4 R N
Var (r) disturbance),

N Var (r) D N Var (r)

patchiness)

N
Var (r) F Ne
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r N Ne,

A Ne

r

N Ne

PVA 3

10.2

10.2.1

10. 2. 1. 1 Goodman

Goodman (1987) N

T _y y 2 TT V (z) z+r iz)
J W) ~

y lyV iy) -r Y (z) z-r (z)
10.1

r (z) \^ (z) z iVm

V" (AO =Ve-hVl/N, r

r r

V (AO

Goodman

T (AO A^m T (AO:r (AO :

r

(AO A^m f(

Burgman 1992)

Goodman

Burgman 1992):

Belovsky (1987)

Goodman Shaffer 1987)
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10. 2.1.2

Evens (1987) A^

(" t+Ai) " AO At, /? (N) At,

r (AO " AO =aN, /? (AO =/?A^ r (AO =

rN ap —rlnp i

t

PE'^expi-expl- ( a,) } 10.2

a, 6, Z 6, = 0. 7797^7, a,= /A-0. 57726, , /a .2

/A=/m/ ia-^-rlnp) <r?= Qni) [r QnpY^ I r ilnpY 10.3

t' = a,—biln ( —Inp

'

)

r ' f

Ewens

Shaffer (1987) 10-1)

/

/ -

,

10-1 Shaffer
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Shaffer 3

Lande (Caughley 1994)

R2Ve (R2 Ve

R2<Ve
( 10-2)

R2<Ve

R2>Ve

10-2

(Caughley 1994)

r

10.2.2

SPGPC, GAPPS, RAMAS, FOROP, ALEX, SIMPOP VORTEX (Lacy

1993)

10. 2. 2. 1 Shaffer

Shafferl978 19591970

{Ursus arctos) Shaffer, Samson 1985)

MVP 95% 100

5090 MVP Suchy Suchy 1985)

19751982
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MVP 95% 100 MVP

125 Shaffer Samson

Shaffer

10. 2. 2.2 VORTEX

VORTEX SIMPOP, 1989 SPGPC basic

C IUCN CBSG)
PVA SIMPOP {Pel-

tophryne lemur) SIMPOP

1989 VORTEX ( VORTEX

1990 VORTICE VORTEX,

PVA,

VORTEX5.1

VORTEX

VORTEX
VORTEX

Heterosis

®

1981 20

15

1996)

100 19.7%
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,
10. 2. 2. 3 ALEX

ALEX 1'991 Possingham, Davies 1995)

10-3)

ALEX

ALEX

^
10-3 ALEX Possingham, Davies 1995)

ALEX 3 3

10. 2. 3

3

-

(1)

(2)

(3)

10.3
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10.3.1

Diamond (1989) 4

(1)

Clark 1976)

(2)

Saunders 1993)

Wilcox 1986;Lovejoy 1986;Janzen

1986)o

(3) Keeler

(1988) 30%

26%

1600 Atkinson 1989), 30

1840 31 23

74.2%

(4)

C02

10.3.2

4 Caughley 1994)
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10. 3. 3

Caughley

(1994)

(translocation)

10. 3. 4

PVA)

10.4

10.4.1 15

PVA Incidence function) (Dia-

mond 1975a) Samson 1985; Shaffer 1981)

Belovsky (1987) PVA Goodman Brown

(1971) Patterson (Patterson, Atmar 1986)

Goodman

MVP Shaffer 1987) Berger (1990) 122

Bighorn sheep)

50 50 100 70

Berger MVP(
PVA MVP

MVP PVA

10.4.2 Metapopulation)

subpopulation) GUpin 1987)

Simberloff 1988) Hanski Gilpin
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(1991) " "
individual flow) Gilpin

1987) Reddingius, Boer

1970; Roff 1974a, b; Murphy 1990)

Howe, Davis 1991) Ehrlich

1965 Ehrlich 1975)

Gilpin

1987 Ewens 1987)

PVA
Simberloff 1988)

10.5

3

——
PVA ^ Py^^^ Soule'

Simberloff 1986) ^Diamond 1975b)

PVA

_iiJi#m:tit

SouT^iq Simberloff 3

(

Soule'

Simberloff
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Woodruff (1989)

©

@
Q)

10.6

Goodman VORTEX 4

MVP
MVP Seal 1990 a b) Gilpin Soule' 4

1^ Boyce

1992 Caughley 1994), '
PVA

PVA 12

Shaffer, Samaon 1985) PVA
PVA

Shaffer 1987)
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3040 78
Boyce 1992)

PVA

Simberloff 1988)

Shaffer 1987)

MVP MVP
10 L00

Soule' Simberloff (1986) Soule'

(1987b) 95% MVP Thomas (1990)

1 000

10 000 5 500
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MVP PVA MVP Caugh-

ley 1994)

MVP — . (Soule' Simberloff 1986) Newmark

(1985) f iiT^

7 MVP= 50 Belovsky

(1987)

20% 10 LOOkg) 100

1 000 4% 100%

100 22% 1 000
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Noss 1990)

Shaffer

1990) PVA PVA
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(4) /

(5)

(6) /

11.1.1
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Noss 1994) Scott 1993) GAP

GAP Scott 1993)

GAP

GIS (

GAP

5

(1)

GAP

1 100 0001 500 000,
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(2) GAP

GAP

4 GIS

GIS
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(3)

(4) 4

1:

2:

3:

4:

(5)

f
i

100

(1) typicalness):

(2) rarity):

"
(3) fragility):

(4) diversity):
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(5) naturalness):

(6) intrinsic appeal):

(7) potential value):

(8) scientific research potential):
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(3)

(4)

(5)

(6)
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11.1.2

11^5

S =CXA^
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Lande 1987)

GCM) 20 30

1.54.5'C 7% 15% (IPCC 1992)

11-1

11-1 Peters, Darling 1985)

1. a

2. a b

3. a C ;
RL NRL
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Wilson Willis (1975)

11-2)

11-2 Meffe 1994)

(

Single large or several small, SLOSS)

70 Glipin, Diamond 1980; Simberloff, Abele 1982)

" species relaxation)" (Harris 1984; Miller, Harris

1987)

Harris 1984)

Quinn, Hastings 1987)

11.1.3



11 139

3 11-3)

11-3 — Noss 1994)

11.2

11. 21

Noss 1986)
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Noss

(node-network-modules-corridors)

Harris (1984)

11-4 Noss 1994)

11-4

11. 2.2

100m

100m

(Noss 1991)

Noss 3
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11.2.3

f

35 Fd" concolor)

7

C02

11.2.4
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50rn

11-1)

11-1

(km)

12. Nowak, Paradiso 1983

22. Ballard, Spraker 1979

2.0 Rogers 1987

5.0 Hopkins 1982

2.5 Giffith , Fendly 1982

0.6 Nelson, Mech 1987

0. 6 Rood 1987

Meffe 1994)

Lindenmayer, Nix

1993)

11.3

^
IUCN 1993; k

11. 3. 1

(

3

(1) ——
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/

(2)

(3)

11.3.2
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11.3.3

Recre-

ation Opportunity Spectrum, ROS) Limit of Acceptable Change,

LAC) Visitor Impact Management, VIM)

6 urban)

(rural). roaded natural). semi-primitive

motorized ) . semi-primitive non-motorized)

(primitive),

ROS)

LAC)

LAC

LAC 4

LAC

LAC Recreational

Carrying Capacity, RCC) RCC

LAC

11.4
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11. 4. 1

3

Meffe 1994) 3 5

4

(

14
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1993) 30

1994)

1994)

1989 33 910km 2

(1)

(2)

22 11

(3)

"

(4)

' 2 348 308 53 206

8 6

(5) 33 910km 2
10 324km 2

(6) 6. 7 2% 28%

(7)

5

18

(8)
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4
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(1)

(2)

3

(3)

(4)
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3 000

On site conservation) Off site conservation)

12.1

12.1.1

(Equus przewalski) ^ (Elaphuras dividianus) ^ (Oryx leucoryx) ^

mastela nigripes)

(Fako peregrinus)
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6001 400 (^M.eveusmarmO

a:ynomyslu-

douicianus) 90%

Barnes, 1982) 40

.

1967 1973 1974

1972 1974

Patuxent

1978

1984

1984

Meeteetse

128 1985 Meeteetse

®> 8

1985 6

6

6 1986 12

50 90%

1988 2010 10

30 15 000

1985 IUCN CBSG)

——

1988
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Shirley

1990

1991 49

45 10

1992 12% 1992

4 1992

90

Biggins, Godbey

1993) Primack 1993)

12.1.2

80

3

IUCN 1 000

Smith 1986)
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12.2

12.2.1

Ballou Ralls

1982)o

Wnght

1.2

2.89 70

X X

Soule 1987)

©

0. 1% 1% (Franklin

1980) 50

500 1 000 000 Lande Barrow Clough 1987)

Soule (1987)

18 50

18

20
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250 110° 45

1989)

1869

1900

19 11 Bedford 18

24 2 000

1985 1987

1996 180

120 1993

70

Goodman 1987)

Ballou Oakleaf (1989)

10 5

12-1 12-2

12-1

5 5 5) 68 68 68

3. 4 3.4 3.4) 80 9. 5 9.5) 54 65 65) 50 80

25 ) 50 80 80

2. 2. 5 2.4) 128 202 230

/ ) 23 49 60

Ballou Oakleaf (1989)
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12-2

^
Ne/N 70% 75% 80% 85% 90%

0. 2 940 1 440 2 878 64 937

0. 3 535 762 1 236 3 145

0. 4 381 514 853 1 638

0. 5 290 391 584 1 104 7 565

0. 6 235 317 463 856 3 665

0. 7 199 265 385 763 2 450

0. 8 172 228 330 566 1 909

0. 9 152 200 288 486 1 452

1. 137 179 255 427 1 206

0. 2 717 968 1 436 2 619 11 027

0. 3 466 605 881 1 491 4 392

0. 4 339 449 628 1 043 2 824

0. 5 271 352 492 817 2 052

0. 6 224 292 417 763 1 607

0. 7 189 251 352 665 1 332

0. 8 166 216 303 483 1 125

0. 9 148 193 271 433 986

1. 132 172 242 387 865

0. 2 676 000 1 268 2 040 5 125

0. 3 455 584 817 1 322 3 037

0. 4 332 427 597 966 2 172

0. 5 264 339 474 767 1 690

0. 6 218 287 393 622 1 407

0. 7 139 243 339 537 1 190

0. 8 121 214 293 464 1 028

0. 9 108 108 264 406 907

1. 97 97 233 369 800

Ballou Oakleaf (1989)

1
1

12-2 Ne/N 0. 20. 6

85% Ne/N 0.30.6

12-2 200 Ne/N 0. 5

2 000 90%

75>^80% 500 500 50

50% 40
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12. 2. 2

-

fe=\lYj (A)2 12.1
Nf

Ay A

30

11. 8 18. 2

kinship coefficients) Ebene-

hard 1995) fi^ iJ

Z
m/b'

mki= ( S fij) /N

•r ^17

kinship value) Kv:

Kv= iYjfij Vxj) /Hvxj 12. 2
Nf Nf

12.3
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Broxx

^""on^^x

jubafus)

Manton 1976)

12.3.1

mverra ztbetha)

20

8

900m2

( 1990)

12.3.2

imprinting)
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30

tame)

360kg 40()kg

Jiang, Hudson 1992)

1.5rnX1.5rnX3m

12. 3. 3

5

Harlow

(Barrett 1986)

12.3.4

Momof«ssp. )
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Smith 1977)

Ververt 4

{Polemaetus bellicosus\

Seyfarth, Cheney 1980)

12.4

Senner (1980)

International Species Information

System ISIS ) Mustela erminea ) Luttra

maculicollis)

'

ISIS)

22 4 55

6 54

(1) 800 213 000
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600 000

(2) 460 ARKS 180

MedARRS 260 SPARKS

1994 2 ISIS 400

ISIS Internet

12.4.1

Ballou

(1984) 7 95%

20

12-1

Lacy 1987)

12.4.2

(Geronticus calvus)

Akcakaya 1990)
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^3)

12-1 Sybillo 18

1987

Cater 1988)

Kleiman 1989)

Kleiman 1989)

70 QFalco punctatus)

170 4 30 (^Strigops
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habropttlus)

70 22

Little Barrier

Morrhouse, Powlesl 1991)

Griffith 1989)

100

""
(Orysc leucorya::>

Stanley-Price 1983)

12.5

12.5.1

3 000 50

Conway 1988)

171 10 600

1963

100

4 1987

1990

3

9 19891990 37

45

1994)

Ralls Ballou

(1983) 274 10%



12 161

Seal 1988)

ISIS)

Ames 1991)

12.5.2

1 500 3. 5

15% IUCN/WWF 1989)

7

2. 5 10% 2 700

IUCN Reid, Miller 1989)

Arnold

Woods

110 72

1/4 (Raven 1981)

18

1995)
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IUCN/WWF (1989)

250

25 4 000

700 510

IUCN Botanical Garden Conservation Secretariat, BGCS)

12.6

12. 6. 1

50
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National Plant Germplasm System, NPGS) 8 700

40 Fort Collins igS C 23 6%

Abelson 1991),

" " 15%

(Center for Conser-

vation of Plants 1991)

. 5

1015 10

12.6.2 (Genome resource bank)

196 C

K 12-3)

IUCN

1992 IUCN

(Panthera tigris)

8

12-4)

Taman

IUCN
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12-3

>4M
/ffp i<n th fix ia>T- ~l 1^ Tm W=

Y
V

ffrc ffT jSv ( A/1/1 n T Yt/i crtrM urn I/itii c i V
Prj fSf r >1 nti Jn-hfi r£>r*j}irn-h7'n ^ V
[^ V
M V
ZK, VM ~t"^ V
y / V

V
- BUq V

(Bos javanicus) V
UU Tl" V

V
V
V

V V
iCallithrix jacchus) V V

Cynomdgus monkey V
V

12-4 (1993

iP.t.tigris) 4 000 3 000

(^P.t.sicmatrae) 600 400

(P.t.corbetti) 1 500 1 000

(^P. t. altaiccO 500 300

(P- 1. amoyemsis) 50 30" 70

(P.t.sondaica) 80

(^P.t.balica) 40

170 ^
" " 1990)

12. 7

IUCN SSC)

Captive Breeding Specialist Group, CBSG),
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12.7.1

1994

Conservation Breeding Specialist Group , CBSG) CBSG 1978

149

CBSG 1985 CBSG

CBSG/SSC Mace

Mace Lande

CBSG 1 800 9

IUCN CBSG CBSG

12. 7. 2

Species Survival Plan, SSP)

38 12-5) 1 000 IUCN

Foose 1990)

Seal, Foose 1983a, b)

12-5

Varecia variegata

Lemur macaco

Macea silenus

Gorilla gorilla
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PoTlgO Pyg77l€US

Lutfu sp.

ChrysocyoH bvcichyurus

Canis rufus

Ailurus fulgens

Panthero. tigris

PdnthcTci leo

^ PuTithcTQ. uTiicci

Neofelis nebulosa

ElcphciS TTtdXtTTlUS

Dicerorhinus sumatrensis

Rhi7ioc€ros unicovTiis

Diceros bicorn is

Ceratotherium simum

Equus gre

Equus caballas

Catagonus zuageneri

Gaur

Oryx leucoryx

Oryx dammah

12. 7. 3 (Conservation Assessment and Management Plan,

CAMP)

CAMP 1040 IUCN

CAMP

3

CAMP
GCAP)

4

1

2

3

4
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CAMP CAMP
CAMP CAMP

12.7.4

CBSG (1994) Global Captive Ac-

tion Planning) Global Captive Action Recommendations) GCAP

GCAR

GCAR

GCAR

GCAP

Birdlife International

GCAP

CAMP Mace-L e

GCAP

ii

GCAP ISIS)

GCAR

GCAR
GCAR

200 10
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50 Watson Crick DNA 70

DNA DNA

20 90

5 60 10

200

70 DNA

80 "
" 1992

13.1

3 GEO (Genetic engineering organism)

GMO (Genetically modified organism)

GEO LMO (Living modi-

fied organism) 3

Rissler 1993

3

(USDA) FDA) EPA) USDA FDA

1994 Calgene8 2 000

Flavr Savr 1995 3

13-1), 1 2

1 2 Bt

2 1 1

Rhizobium melilou
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13-1 1995 12

-rfr.

Calgene Laurical

Ciba-Geigy Bt Maximizer

Mycogen Bt NatureGard

Calgene/Rhone Poulenc (bromoxynil) BXN

Monsanto budworm (Bt Bollgard

Monsanto Bt Newleaf

Monsanto glyphosate) Roundup Ready

Asgrow Freedom 11

DNA Plant Technology Endless Summer

35 Monsanto

^ Zeneca/Peto Seed

Pseudomonas
fluorescens

Mycogene Bt M-Peril
M-Trak MVP

Rhone Merieux Raboral

1. Gene Exchange, 1995b; 2.

1991 1994 311 GMO
17 291 GMO

95 58 41 36 7

20 GMO, Pseudomonas 7 Rhizobium 5

M13 1 15 93 GMO, 59

50 44 "GMO
" GMO 1995 4

3 1

1987 ——PK-873

8 11 3 OOOha (Zhu 1996)

1992 8 OOOha Zhou

1995) Krattiger (1994)

5% 100

ha

1995)

—— ——
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13.2 GMO

DNA
GMO 1995 12 Gene Exchange

£a"7Z"5/i"m2gz>r25Z5 (Bt) 1995

Bt, Bt 13. 1

—— Union Concerned

Scientist, UCS) UCS

1994 11

15 "" 1995 5

" "
1995 11

6 8

54 " LMO

"
13. 2. 1

GMO
GMO— GMO

GMO
(1)

Colwell

(1994a)
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(2)

GMO GMO

1995 USDA FDA Asgrow

1995) Mullner

(1996) 1996 3 Nature Mikkelsen glufosinate

(Brassica napus) (B. campestris)

GMO
" """

(3) 1993

""
125

4

1995) 1992)

1994)

13. 2. 2

13-1

FDA

1994 6

GMO

13. 2. 3

24
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Maharishi International University)

DNA John Fagan 1994 11

185 germ-line)

DNA 50

1993 4 50

13.3

Colwell (1994)

1961)

PCR RFLP RAPD

GMO
GMO

1990)

14 1985

200

GMO
GMO— "

"
1859
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5

8 500

(1992) GMO Bt

Bt

1995)

GMO

GMO

13.4 •

3

13. 4. 1

Ellstrand

(Raphanus sativus)

-

Ellstrand 1/3

Coghlan 1992) "" 3 1990

11 Kiawah Kiawah Island Conference (Mackenaie

1990) Goslar Casper

1992)
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1994 11 Jones 1994) 1994

—— De-

shayes (1994) 1986 1994 1 500 GMO

GMO

13. 4. 2

DNA GMO
GMO

GMO

GMO
1975 DNA 1986

GMO 1990 GMO 5

2 1986

GMO 1989

—— 1990 "GMO" 1991 10

OECD) 1986 1992

DNA FAO)
UNEP)

1990 DNA
1994

1990 " "
1993 12 24 17

6

GMO
GMO 4

Mull-
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ner 1996) GMO DNA

GMO DNA
GMO

GMO 200m

5 GMO 3m

7

5

GMO

13. 4. 3 ,

Driesel (1996)

3 GMO

GMO

GMO
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14.1

( 1994)

14.1.1

Ish-

waran 1989)
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14.1.2

lUCN)
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UNEP) UNESCO)

14.1.3
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14. 1.4

1994)

(1)

(2)

(3)

(4)

(5)

'

(6)

(7)
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(8)

(9)

(10)

(11)

.

14.2

1977

59 1991 152

""
""

1994)

14.2.1
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1992 6

160

1993 12 29 1992 6 11 11 7

41 4

(1)

(2)

•

(3)

Duesing

1992)

(4) 1^

14. 2. 2
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70 10 1981

9. 6

1963 IUCN

1987a b)

CITES 1973 3 3

1975 7

1

128 1980

1981 1 8 ——
4 8

25 3

Wijnstekers 1995)

3

CITES

CITES

CITES
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14. 2. 3

1972 32

1979 6 23

1983

11 1 50 39

20
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3

14. 2. 4

1994)

(IWRB)

1971 2 2 1975 12 21

80 1992 2 20 7 31 6

13

6

3

1993

14. 2. 5

1972 11 16 1975 12 17

1985 11 22 1986 9

10
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38

" "

——

1991

14.2.6
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14. 3

1996)

3

"
……

" 200

1990)

14.3.1

80

1990)
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14.3.2

26 "' "
9 2 " " 22 2

1989 12

1979

U.4
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14.3.3

70

.

14.3.4

1990)

(1)

""
4

(2)

(3)
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" "

(4)

(5)

14.3.5

14. 4

14. 4. 1

1989
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14.4.2

1982 8 23

1983 3 1

14. 4. 3

1993 7 2

1986 6 25 1988 12 29
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1991 6 29 1993 8

1

25

1984 9 20 1985 1 1 1986

5 10

30%

1985 6 18 10 1

1^
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14.4.4

Fan,

Song 1993 1994)

1994 10 9 12 1

1985 6 7

14.4.5

Fan, Song

1991)
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1988 11 8 1989 3 1

1992 3 1 1993 10 5

1986 1 20 7 1

1991 10 30 1992 4 1
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1983 1 3 1992 5 13

1987 10 30 12 1
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DNA

15.1 DNA

DNA
DNA PCR) DNA DNA

DNA PCR

DNA
Monn 1994; Zhang 1994)

DNA
DNA D- b DNA

1995 1993 1994) 10 DNA
1995)

15. 2 DNA

15.2.1 DNA

5 11

( 830
DNA PCR PCR

DNA 200bp DNA
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D182: 5' AAC ACA ACA TGC TTA CAA GC 3'

D380: 5' GTT GGT GAT TTC ACG GAG GA 3'

25fil, lOmmol Tris (pH8. 3) SOmmol KCl, 0. 01% Triton

xlOO, 1. 5 mmol MgCl,, 0. 2 mmol dNTP, 1. 2|!xmol 1. unit Taq lOfxl

92 C 3 40 55'Cl 74 C 30 94 C

30 72 C 5 PCR Genecleanll

S35-dATP

D182, USB Sequenase 2. PAUP3. 1. 1

PHYLIP3. 51a DNA —
DNA

3

Evolutionarilly Significant Units, ESU)

15.2.2

mmAiluropoda^/^^«0/^"02)1 000

O'Brien 1994) 100

23 1993)

Kleimam, Roberts 1991) O'Brien

O'Brien, Goldman 1984)

non-invasive)

Ne) GT/CA)n——
DNA (microsatellite)

Weber, May 1989) DNA

DNA DNA
10 DNA 10 g007 9

DNA
DNA

10 DNA 3

394 298 308

298

308 308 394
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298 394 2%
1 000 308 394 298

394 "" 308

329 g901 329 "" 329

"" 308 "" 162 g009 ""
101 230 103 329 103

308 103 308 gOOl,

" "
152 230 144 329

308 308 "" 329 ""

Zhang, Ryder 1994) 308

329 12

15. 2. 3 DNA

730
Bio-rad DNA Insta Gene Matrix DNA

5rnm 0. 5ml 0. 4ml

12 250ul DNA
56 C 40 30 lOO'C DNA

10 20 12 OOOrpm 23
20 C PCR lOOul PCR 20ul DNA

PCR L14841+ H15149 (Kocher 1989; Irwin 1991)

DNAcytb307bp PCR lOOul

2. 5 Tag 40 95 C 40 50 C 1 72'C 1

Mullis 1986; Mullis, Faloona 1987) PCR 2. 0%'
STE 70 C 15

2. 5 DNA, 20 C 2

DNA PCR DNA Sanger 1977)

Zhang Ryder Zhang 1993) PCR

6% 50% IBI PC/

GENE
DNA DNA

DNAcytb L14841+H15149 DNA
360bp

DNA DNA
PCR

DNA
Zhang 1993)

DNA cytb



15 DNA 197

Insta Gene matrix DNA

DNA DNA

1995)
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QLipotes veocillifer)

16.1

100 Liu

1994) 20

16.1.1

80

400 1982) 156 1985) 300 1987;

Chen 1989; Zhou 1989) 200 1993) 120

1994 1994) 100 16-1) " "
16-1 1993) 1994

3

16-1 1985 1990 9 SPUE

(. .
SPUE

( /

85. 11. 2386. 2. 2 71 243247 3. 45

86. 4. 886. 6. 4 58 176 3. 03

87. 2. 287. 4. 2 40 32 0. 80

88. 12. 289. 1. 7 19 17 0. 90

89. 2. 2389. 3. 7 13 15 0. 88

89. 3. 1389. 4. 11 30 7 0. 23

89. 11. 1589. 12. 4 20 0. 05

89. 11. 1589. 12. 14 30 6 0. 20

90. 2. 990. 4. 7 58 6 0. 10
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1982 1985 1986 1990 1994 1995

16-1 1982

16-2 1994 1995

16-2 1994 1995 II

(. . ( (. . (
94. 10. 25

94. 9 23

94. 7. 8 5 94. 3. 28 3

94. 4. 6 4 94. 4. 2394. 4. 27 3~6

94. 12 2 94. 5. 294. 5. 15 3

94. 11 5 94. 9. 1394. 12. 18 7

94. 3. 20 3 95. 3. 30 1

95. 5. 4 3 95. 4. 1095. 4. 11

95. 4 3 95. 9. 27 2

95. 5. 1095. 5. 12 3 95. 10. 11 2

95. 12. 1195. 12. 12 23



200

16.1.2

68 2

1986; Liu Renjun 1988)

(Chen 1989 1992 Zhou 1989 1993)

16.2

1985 1986 10

3

16.2.1 !!

tf

16-2)

19871988

19901995 5
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J ±^7
/"^

W

16-2

16.2.2 II

—— ""
16 ""
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1982 1987,

1994; 1986; 1985 1987 1987; Liu Renjun 1994; Liu

Renjun 1994) 1992 11

""

16.2.3

135km

1992

10

1996 2

" "
Liu 1996)

2025
Ralls 1989)

4050

16.3

1993

VORTEX(
VORTEX

VORTEX
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VORTEX

VORTEX 1994)

100

10

1 000

10% 10

2% 3%"" 6 8

30 1:1 30% 20%
100 1 000

4

16-3

VORTEX

3. 14 VOR

-

TEX 16-3 16-3 ( 1994)

16-3

100 1 30%)

0
100 8. 0%99. 7%

1 50%60% VOR-

TEX

16-3 II

(%)

(10

n P P P P

10 55 1 000 72 1 000 89 1 000 114 1 000

20 29 1 000 51 1 000 79 1 000 131 1 000

30 16 992 37 1 000 70 1 000 149 1 000

40 9 861 26 997 61 1 000 169 1 000

. 100 n P 10 1 000 ,
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(%)

(10

P P p P

50 6 586 18 967 53 1 000 193 1 000

60 5 291 13 898 46 997 218 1 000

70 4 116 10 735 39 990 246 1 000

o o
O ceo

1 000

90 3 11 7 392 29 959 312 1 000

100 3 3 7 231 25 920 348 1 000

r (LM)' -0. 07 0. 04 0. 02 + 0.01

MTE'' 4.6 77. 86.3 N/A

* r (LM) Lesle * * MTE

10 20 30 40 50 60 70 80 90 100

16-3 100 100

16.4

3
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demographic)

3

mt DNA DNA-finger printing

1992; Gao 1993) 2 700

1993)
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Fan

1991; 1993; 1993; 1993)

" "

Meffe 1994;0'Brien 1994a;

Ralls 1986) (
WWF 1989a)

17.1

(Mluropoda melanoleuca)

300

1983;

Le Van Thue 1984)

17-1) ( 1981; 1981; 1989)

1985; MOF,

WWF 1989a; Schaller 1993) 70 45

25 000 MOF WWF 1989b).

1963 4

70 9

70 80

MOF, WWF 1989a). 70 80

80

WWF) 10
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17-1

MOF WWF
1989b)

80

70

25 000km 2
13 900km 2

45 34 17-2 17-3)

( WWF 1989b)

1 000 20

35 MOF WWF 1989a)
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O'Brien 1994a b)

17-2 70

17.2
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17-3 80

1994)

5 17-4):

(1) 13

60 70 13

5 830km 2
350

3 751km 2

Fan, Song 1993)
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17-4

2 600

(2) 14
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14 11

1 2 4 242km 2

2 479km2

(3)

18

( 17-4)
Hussey 1989;

Noss 1987; Harris 1985 Soule, Gilpin 1991)

(4)

7 400km2 53%) 3

32

32

(5)

10

17. 3

(1)
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34 13 900km 2

95%

(2)

17-1

17-1

Rhinopithecus roxellanae

Budorcas taxicolor

Ailurus fulgens

Macaca arctoides

Ursus arctos pruinosus

Lutra spp.

Felis lemmincki

Panthera pardus

Neoofelis nebuLosa

Panthera tigris amoyensis

Capricornis sumatraensis

Ciconia nigra

Nipponia nippon

Tragopan temminckii

Lophophorus Lthuysii

Crossoptilon spp.

Lophura nycthemera

Davidia involucrata

Ginkgo biloba

Tsuga chinensis

Cinnamomum camphora

Taxus chinensis
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(3)

" "

(4)

'

(5)
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19 200

km 2
1/500) 5 000

1/6

50 60% 30%

1 OOOhm 2

50 500800

10% 15>^

1996) 80

80hm 2

18.1

1992)

18. 1. 1

152

(Parashorachniensts)

iHorsfieldta tetratepala) ^ t (H. p and urifolia) ^ iPterospermum

menglunense) (Myriastica yu nensis)

1988)

(1) 31

iAlsophtla spinuloses ,

iCycas siamensis) {Podocarpus imbricatus)

(2)

135
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iTetrameles nudiflora ) > iVatica :c"/i"a"g6cz""aew5" ) iGmelina

arborea ) {Xerospermum bonii)

(3)

28

(<Oryza granulated 0. officinalis). 0.

rufipogon) ( Camellia sinensis var. assamica ) {Litehi chinensis var.

cuspomtane)

18.1.2

1978

IUCN 4

IUCN

80" " Population viability analysis, PVA) PVA
Minimum viable population, MVP)

95% 100 1 000

MVP ( 1994) PVA MVP

1987) ""
5 1

" " species of special concern)

coefficience of threatenedness)

C,= S./S_ 18.1
,.=1 ' '=1 '

•r, 1" ma, 1

C,<0.5 S)

G= 0. 560. 72 R)
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C,= 0. 730.88 V)
C,= 0. 891.00 E)

49

" "
49 16

3 " " 13

26%
23 47%

18.2

18.2.1

345 175

51% 54 41

80%
2. 4X105hm 2

16 921.9hm 2
7. 05%

7

50 L00

P.= L,. E,. 18.2

^^
An

1020 40
50 100200
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Z^,= 50 £, = 3 A„ = 1.2

180 7080

1 000

r:

(Pellacalysc yunnanemis:)

1988)

multiple gene pool sam-

pling),

1993)

""
reintroduction)

It

( 1993)

18.2.2

225

99 500 000

12%

50%60% 124

C 50% 59.7%

430m 2

4

Nol -20 C, RH<60%, 120m'

No 2 4'C RH<60% 120m3

No 3 IO C , RH<60%, 120m'

No 4 15 C , RH<40%, 130m'

4 1 2 3 4
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18.3

18. 3.1

1985 L992

45

108 55

10 5 15 52 91

18.3.2

95% 15

(570650m)

45 31 69%

1 2001 460m

1 0001 800m 570m)

45

.

""
""
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"" McNeely 1990)

3 19921994)

19.1

" "" " 23°51'28°30' 97°

31'99°05' 28 000km 2

4. 5 1. 5 20km; 5 128m, 210m

4 910m; 2 5003 000m

1 000m 22.6'C 2 829mm;

1 8003 000m 15'C 1 260mm;

2 0004 000m <1 (0.60.9)

1 637. 9mm,

CTsuga 5p. ) G46z>5 sp. )
(Taiwania sp.

)

^ griffithii:>

1979; 1980)

Ma S. L. 1995)

1979; 1979;

1981); 1981; 1981;

1987 1989; 1990; 1993; 1995; Ma S. U
1995)

3

12 125 750

16 170 65%,

Richard B. Harris, William V. Bleisch
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"MASS"

(1)

(2) @
(3) Rare, Keystone or Flagship species)

(4)

(5)

©
(6)

(7)

19.2

" "
19.2.1

3 000km

3 3

Ma 1995)

19. 2. 2

,
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(1) "" ""
(Mylobates hoolock

leuconedys)

1 50 000 0. 7lkm

(2) "
" ""

(3)

(4)

(5)

'

(6) " trend-monitoring

baseline)", ""

19. 2. 3

Hunter

Yonzon (1993) Autocad 11. 0 Lotus Freelance Plus 3. Harvard Graphics

2.1 IBM 486

<0.01

19.3

19. 3. 1

1996 3

(1) —— 1986 3

a^achypithecus pileatus) (^Budorcas taxicolor)

{Naemorhedus cranbrooki) ^ (Ailurus fulgens) ^ (Moschus fuscus)

{Lophophorus sclateri)

,

(Tragopan blythii)

.

(^Lophura leucomelana)

(2) —— 1983 4
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Hylobates hoolock:> (Cervus

umcolor). CTragopan temminckii)

(3) 1986 3

3 ArctictisbhUurong

(Bus gaums) {Trachypithecus phayrei) (Nycticebus coucang) ^

(Buceros bicornis) ^ L iPolyplectron bicalcaratum)

3 8 3 775km2 1 767.36km 2 4%
414. 83km2 10. 9%, ' 428. 82kmS 11. 3% 386. 46km2 10. 2%,

423. 72km2 11.2% 259. 69km2, 6.8%, 23.4km2 0.6%,

70. 48km2 2>^

19. 3. 2

19-1, 19-2)

19-1

I II

A B A B A B A B A B

19 59 49 223 170 486 332 9 4 54 43

11 33 31 102 85 178 127 16 13 24 22

A B 1992 1994

19-2

(Anser indicus) iParadoxornis gularis )

(Tadorna ferruginea ) (Ficedula westermanni)

iAnas acuta) (Parus venustulus) o

iAccipiter badius) (Aegithalos caudatus)

(Butastur indicus) (Arachnothera longirostris)

(Gypus fulvus ) (Serilophus I tus)

J^cfl iGrus grus) o (£na"z"ae sp.

)

V^ iPsittacul'a alex us) o {Chodsigoa hypsibius) V
C/a^mj/or coro/n"5) (Crocidura attenuata) V

(^Alcedo hercules) 41 iCynopterus sphinx) V

_/lce;"(« nipalensis) iSphaerias hlanfordO

(Criniger pallidas) (Helarctos malayanus)

Urena puella) iParadoxurus hermaph roditus )

(Cissa chinensis ) (Cervus porcinus) R

iPomatorhinus hypoLeucos) o # (Atherurus macrourus) V

<Xiarrulax pectoralis) o

19921994 O V y?

' 9 16. 6km,
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19 223

19.3.3

19-3 19-

4) 5002 500m

60% 1 0001 500ni

5003 000m)71% 2 000

3 000rn

19-3

(m) (km2) (km2) ( /km2)

210'-500 73 24 54 63 55

500 1 000 3 321 106 245 94 104

1 000'-1 500 5 995 140 289 100 72

1 500'-2 000 774 201 235 104 89

2 000'-2 500 5 376 582 194 112 24

2 500'-3 000 2 226 987 95 111

3 000'-3 500 1 735 901 51 95

3 500'-4 000 1 281 678 1* 49

4 000'-4 500 204 117 0* 31

4 500 63 39 0* 16

21 048 3 775

68* *

* 3 500m **

19-4 ^
( (/km 2

)

CO O 13 993 378 0. 03 396 98 72

to
o

O o 7 805 1 215 0. 16 332 118 67

o o 1 577 415 0. 26 27

27°00'28°30' 4 607 1 767 0. 38 229 115 10

27 982 3 775

0. 20 44

*

68 /km 2
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19.4

19. 4. 1

(1) 1/3

CElaphas ma us:> 1976 70

A:rz5 porctnus)

(Bos gaurus) 80 30 50

QDidermocerus sumatrensis)

(2) 1993

46 1952 19 146% ( 1991)

216 933hm 2

Ma 1995)

(3) "" 1994 5

20

510
1979 1989) 1983 1993)

(4) "" ""
19. 4. 2

" "
1995) "

" ""
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22°20'N, 114°11'E)

782km2 146km 2

) 80km2)

957m) 934m)

630

Dudgeon, Corlett 1994)

20. 1

5°C 500m

1989)

6 000 1 000 Corlett) 17

""

20% 1. 5% Ash-

worth 1993) 9% 1945

300hm 2 (

( 20-1)

50%

25% ——

Richard Corlett
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20-1

(Platalea minorO

1/4 (Larus saundersi) CTringa

guttifer) 1 000

(A7tocar/)M5 Ajy/>arg"jyrea) {Gmelina chinensis) ilxonanthes chinensis) ,
1988)

(Tetrathyrium subcordatum)

(Camellia granthamiana:>

C. crapnelliana) <X:astanopsis concinna)

1992) 50

(iSousa chinensis)

~/o;oc:v/>r7'5 lini

6 Varam^5 salva-

tor

333 1/3

Zhuang, Corlett) 7Va^2gm hongkongensis

,

1850

20.2

Zhuang, Corlett 1996)
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19801992

50%,

Morton 1996),

DugeonCorlen

1994)

100

//z>

pocampus spp. )

20. 3

3

1973

21 40% (413km 2)

380km 2

)

1995

1 500ha " "
1995 Morton

1996)
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U

3

Oroides helena)

34

1986

aVoides helena)

lil moyplectron spp) (Leontopithecus spp^}

1/3

15 000

1 000
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21.1

119°18'03" L24°34'30" 21°56'25"25°56'30"

88 35 989.76km 2

600km

395km 144km 1 139km 35 788km 2

100m 5%

3/4 5

22 3 200m

2001 000m

1/3

200km2

100km

6 0.9km2

750m

2 000mm 3 000mm, 5 000mm,

6 000mm

22'C, 200 100m 0.6C

(Cerv"s si-

ka taluanus). {Rhino cerons sinensis) iStegodon instgnis)
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(Quer-

cus) (Ketdeeria)

6 Tali

21-1) 5

4

Eudey 1987)

Hwang 1980) 1.4

21.2

3 OOOkm, Singh

1987)(
Su 1984) Smo-

Janpanese region , Good 1974) (Eastern Asiatic region, Takhtajan 1986)

Boreal floristic kingdom, 1992)

Malesian region)

(Paleotropical kingdom) (Takhajan 1986)

1992)

3 600m

3 6003 100m 3 1002 500m

2 5001 500m 1 500500m

500m

lll^ everwet climate),

(summer rain climate)
524 Taxon), 8 121

100 295 1992)
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21-1 200m)

1. « 2. 3. 4. 5.

6. 7. 8. 9. Wang 1987 Lin 1983
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60 400

Pediastrum

1993 4 000 6.5%
1 797 45

1992; Chen 1994) 1984

3 994 407 1 704

55 146

24% 44

1992)

4 021 74

1992; Peng 1994) 900 25%

1990 " "
50%80%

23 37 106

Ag/am Globigerina Tomoptesis

Sagitta Conchoecia Hyperra Limacina

1992)

Class Anthozoa) 303

(Scleractinia) 223 Actinaria) 10 Alcyonacca) 42

(Gorgonacca ) 23 Class Hydrozoa ) 16 Class

Scyphozoa) 1 Wu (1991) 2 520

(Gastropoda) 1 800 Bivalvia) 635 Cephalopoda) 50

(Scaphopoda) 15 Polyplacophora) 20

25 76 259 13 32 75

23 142 293 Holothuroidea ) 26

(Asteroidea) 18 Echinodea) 35 Ophiuroidea ) 25

(Crinoidea) 20 1992; Chao, Chang 1990 Chao, Alex, er 1991)

2 500 1992 Lin 1994)

3 000 160 60

20

(Varicorhinus barbatulus)

1992)

Cyprinidae)

Cichlidac)

mecoglossus altivelis)

WWW) Shao Wang 1996)
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10% 1992

17 609 93%

• 1945

1994 154 9 11 1989

(Agehara maraho) (Troides m<2e/Zawi«) (^Sasakia charonda

formosana) 1987)

6 630 44 4 309

133 1985

25

119 32 10

33 15 45 9 5

1991)

1992 7 800 1 300

5 5 000

3 200 1994)

140 14 70

(Parusater)

(Nucifraga caryocatactes) (Troglodytes troglodytes) 1 500m

21 2 3

iCallosciurus erythracus ) > (Drenomys pernyi ) (Tamiops swin-

boet ) 3 (Petaurista petaurista ) . alborufus) iBelomys

pearsoni) 3 Mz'crof«s Mi-

cromys , Apdcmcco £o/iemwz_y Soriculus , Anourosorex

S and zcofa Mus, Rattus , Chimarrogale ( 1989)

22 5 15 5

(5m5 scrofa ) ^ {Capricornis crispus ) , ( Cervus "z'/)/>ow ) (C.

unicolor) muntuxcus reevesO ,

Weofelis nebulosa) (Selanarctus thibetanus\ 4 3

Mczozoz cyclopis) (Rhesus

macgue) 1989)

1003 300m 5002 000m (Xepus sinensis)

2 000m 1992)

iMartes

flavigula ) (iFelis bengcdensis) (Vivirricula indica)

1992)

1972
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1974 ——
58krn 2 350km 2

( 21-1)

80 1983 1985

1987 CITES CITES

1982 Isoetes taixvanensis ) yl;we"o«a:rM5

formosana) CCycas taitungensis) ^ (Keteleeria davidiana) 11

(Lutra lutra chtnensi"

<Jctinaetus malayensis:> (X)riolus trailii ardens^) 9

{Eretmochelys imbricata squamata) ^ iDermochelys imbricata squamata)

5

21-1 ) 18 4 5

1983 7

8.43% ( 1995)

50% 1/3

60

21-1

ha)

1984 32 631

1985 105 490

1985 11 456

1986 92 000

1992 76 850

1987 47 000

- (Patel , A. D. ), 1989; 1996

1992

1994 12 5
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. 122140
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153208. 1995. . I. .. 34 (5) 433443. 1997. . 39 (3) 266

271 . 1989. ——. 4 (2) 2829. 1987. . 11 (2) 187 190. 1995. . . . 89
107. 1993. . 18 (1) 128. 1994. llJ^ . .. 83 103. 1995. . 168~
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S. Bruford M. and Seal U. S. eds. Baiji Population and Habitat Viability Assessment Workshop Report.

4145. 1994. . 2 (2) 103 L07. 1992. . .
. 1990. . 10 22

Ishwaran, W. 1989. .. . .
119121. 1988. .. . 5 9499. 1980. . .
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