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Pf‘eface

Although Tatwan is situated on the edge of the tropics, four major types of
communities including tropical, subtropical, temperate and alpine types were observed on
this island due to wide range in altitude. Thus both the flora and fauna are extremely rich.
However, Taiwan is a relatively small island with the highest population density in the
world. Human activities and development projects have exerted great stress on the
environment as well as wildlifes. Species of wildlifes have been diminishing over the
years, and it became urgent to protect the endangered species and establish ideas and
policies on wildlife conservation. Many governmental programs on wildhife are in progress
and the public awareness on ecology issues have been increasing. Experiences of
researches from more advanced countries are needed for improvement in our nature
conservation researches and techniques as well as the training of more wildlife biologists.
The "International Symposium on Wildlife-Conservation” was then held at the International
Conference Hall of Academia Sinica in Taipei between 25-29, March, 1991. During the
meeting 17 papers were presented by delegates from Japan, the United States of America
and the Republic of China. This symposium was made possible with the help and support
of many people and agencies. First of all, I thank all the participants of more than 230
people who either presented papers or participated in discussions. Thanks are also due to
the Council of Agriculture for providing financial aids to this symposium, the Taiwan
Forest Bureau and Yu Shan National Park for their hospitality and arrangement of the field
trip.

Yao-Sung Lin
Convenor

Taipei, 1991.
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WILDLIFE MANAGEMENT:
A PERSPECTIVE ON AN INTERNATIONAL
RESOURCE NECESSITY

Jack H. Berryman

Abstract, The paper presents a fish and wildlife management perspective in the
United States and its relationship to similar issues in other nations. It stresses the
importance of sound balanced management. It describes the history and current
status of fish and wildlife management in the United States and cites habitat
problems, the anti-management movement, and inadequate funding as the major
problems. It mentions the negative impact of anti-management activities in
several countries and cites the positive example of Taiwan in its efforts to
develop a balanced management approach. It concludes with the peint that the
protection of habitat and the future of wildlife resources can only be assured
through rational management and that sound management must be compatible
with other human requirement.



It is a privilege to participate in this International Conference and I
commend its sponsorship by the National Taiwan University and the Council of
Agriculture. It is most timely with increasing global environmental concerns --
and with strong disagreements on their nature and solutions.

My wife, June, and I had the good fortune to visit Taiwan in 1986 and get
acquainted with many of the issues and people involved in various aspects of
resource management. We were greatly impressed with the competence and
dedication of the professionals; the work of the cooperators; the efforts to
develop sound laws; and the vigor, determination and optimism of all concerned.
Itis very good to be back!

It is my purpose to briefly describe a philosophic and management
perspective of fish and wildlife resource management in the United States and
the relationship to similar issues in many other nations.

At the outset, let me state my personal philosophy and the objectives of the
International Asociation of Fish and Wildlife Agencies. I am strongly committed
to the concept of rational and balanced resource management, including the
protection, conservation and use of fish and wildlife resources, whether that use
be for subsistence, for hunting, fishing, or other recreation, or for commercial,
economic, or control purpose -- always with the proviso that any of the uses do
not threaten the future of any plant or animal species. And, that wildlife
management must be integrated into the fabric of society's overall needs. The
various needs of wildlife and people can be satisfied only through management.
Indeed, it is the very purpose of management. I believe strongly that the future
of wildlife resources can be assured only through wise management and use.

That philosophy closely parallels the objectives of the International
Association which are, among other things: to encourage and promote sound
resource management; to foster a public understanding of the need for such
management; and to promote cooperation and international arrangements to
achieve such management.

The International Association, founded in 1902, includes all 50 state fish
and wildlife managing agencies, and the provincial and federal agencies of the
United States, Canada and Mexico. The Republic of China is the only non-
Westemn Hemisphere representative. The Association has been pleased to have it
as a Cooperating Member and active participant since 1983.



With all 50 states as members, the Association is, as you might expect,
vitally and directly concerned and involved with issues affecting fish and wildlife
resources in North America and elsewhere.

Modemn day wildlife management in the United States is a product of our
history, colonization, western expansion and the current situation. At the time of
colonization, beginning in the 1600's, fish and wildlife, in fact all resources,
were plentiful --there for the taking and use by the people. And, that included all
of the people. The colonists and settlers were determined to avoid the European
notion that game was for the privileged few. That determination has been
legalized and institutionalized. Fish and wildlife resources belong to the people,
not to the government; and to all of the people, not just the hunters and
fishermen. Fish and wildlife resources are held in trust by the govermment for
the benefit of the people. Today, every citizen may obtain a license to fish or
hunt -- a right that is vigorously defended. Public ownership and unse is a proud
hentage but brings problems and responsibilities.

As the continent was explored and colonized and state and local
governments were formed, and as the population increased, it became apparent
that fish and wildlife resources needed protection and regulation. And, by the
time the westward expansion reached the Pacific Coast, the long period of
virtually unrestricted resource exploitation began to give way to a period of
conservation and management -- the establishment of conservation
organizations, the passage of laws, the creation of agencies and the reservation
_ of lands.

Today, almost one third of the Nation is in some form of public
ownership. There are 272 million acres of public land administered by the
bureau of Land Management; 191 million acres in the National Forest System;
80.1 million acres in National Parks; and 91 million acres in National Wildlife
Refuges. Collectively, 93.1 million acres of these lands are designated as
wilderness. Additionally, there are similar kinds of state-owned lands in virtually
all states, With the exception of the National Parks, there are wildlife
management programs on these lands and most are open to regulated public
hunting and fishing. And, most private lands are also available for public
hunting under a variety of conditions.

According to a 1985 survcy(l), 63.1 million Amencans hunted or fished
and spent $38.2 billion for their activities; and, 134.7 million people participated
in some form of wildlife-oriented recreation and spent $14.3 billion. Obviously
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some did both. Clearly fish and wildlife resources provide enjoyment to many
and have a significant impace on local and national economies. .

The heritage of public hunting and fishing and the pattern of land ownership and
use that has evolved in the United States has been instrumental in the evolution
and administration of fish and wildlife agencies. Initially, the managing agencies
were concerned primarily with the game species; their primary constituents were
fishermen and hunters; and, their main source of revenue was from fishing and
hunting licenses. With an increase in the population and demands upon
resources, with research, with sophistication of knowledge and methodology,
increasing public awareness, broader legislative mandates and additional
functions, and with broader sources of revenue, most of today's fish and
wildlife agencies have

(1) 1985 National Survey of Fishing, Huntiag and Wildlife Associated
Recreation. U.S. Fish and Wildlife Service, U.S. Department of Interion,
November 1988.

become broad gauge resource organizations interested in and responsible
for game and non-game forms alike, including endangered species. Today there
are highly qualified, competent agencies in all 50 U.S. states, the Federal
Government, and the Canadian Provinces, Territories and Federal Government,
staffed by well-trained professional. The Wildlife Society, the professional
society for wildlife workers, and the American Fisheries Society for fishery
workers, now have 8200 and 8500 members respectively.

In our system of shared responsibility, the Federal Government has
responsibility for migratory and endangered species and the states for the so-
called resident species.

We are fortunate in North America. We have a wide variety and an
abundance of fish and wildlife resources. We enjoy fishing and hunting and
there is increasing interest in the well being of non-game forms. We have good
laws, good agencies, good working relationships and good international
arrangements. And, we have strong non-governmental organizations and a very
aware public. That is not to say that we do not have problems in each of these
arcas -- Some serious.

The two greatest problems facing U.S. agencies are: first, continued
habitat loss, degradation or modification; and secondly, a strong anti-
management, anti-use, preservationist philosophy and movement that actively
challenges sound and necessary management and the human use of wildlife
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resources and all other animals. And, there is always the problem of inadequate
funding, aggravated by an austere fiscal climate,

Our habitat problems are caused by residential and industrial expansion,
contaminants, increasing demands for food and fiber, and resultant changes in
land vse -- all driven by an increasing human population and a foreign policy of
developing or permitting new markets, especially for agricultural, forestry and
fishery products.

It seems obvious to me -- imperative, in fact -- that the solution to our
resource problems is through sound balanced management which must be
developed within the framework of overall human requirements and economic
and social conditions. This means that management -- sound management
programs must be compatible with other human needs and requirements.

It is at the point of solution where we 1n the U.S. run into philosophical
difficulties. The anti-management, anti-use and preservationist forces would halt
management, even use. And, the animal rights activists place animal rights on an
equal basis with human rights and needs.

These "anti" forces have emotional appeal, especially among an increasing
urban population, removed from an exposure to wild animals, and they employ
very sophisticated legal, legislative and public relations techniques. They have
scored some significant successes.

My point is that those who espouse the anti-management philosophy in the
U.S., under the misdirected premise of animal welfare and resource
conservation, are serving to thwart the sound management programs that are
absolutely necessary to the long-range survival and well being of wildlife
IESOurces.

So it is in other places. The "anti" movement is spreading and gaining
ground. I am, of course, aware that the resource problems in various lands and
the search for solutions stem from differing historical and rultural backgrounds;
economic and social conditions; and the current status of resources. And, while
we are fortunate in the United States, T think our problems of habitat and
philosophy are replicated in many other places in the world.

I was surprised to learn that an anti-fur movement has begun here in
Taiwan which culturally and traditionally is consumer or use oriented.

In Canada, protectionist forces wreaked havoc with the sealing industry
with grave consequences, not only for successful seal management, but with
very serious social and economic consequences for the native populztions that
depended upon seals -- and who lived in harmony with the seals. "..d, with
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negative impacts on related and dependent businesses, all of which supported
seal management. The same "anti” forces in the U.S. halted extension of the
Northern Pacific Fur Seal Convention.

June and T have visited with the native peoples in the Canadian Territories
and are much aware of their significant dependence upon fish and wildlife and
their products -- and of their basic traditional interest in conservation. Fishing,
hunting, trapping, native crafts and wildlife related tourism are of tremendous
social and economic importance to all of Canada and serve as an incentive to
maintain these resources in healthy conditions.

In Europe some member of the European Community, pressured by the
animal rights activists, are attempting to halt the sale of furs taken by traps.
Clearly that action would have a very negative impact on furbearer management
in the United States and Canada and economically upon those who depend upon
fur resources for a part of their livelihood. In En gland especially, the protests of
the animal rightists have become increasingly violent and terroristic -- to the
point that they have the concern of Scotland Yard.

In Southemn Africa, wildlife is confronted with a variety of problems. And,
it will not be sufficient to focus on single spectacular species or isolated parks to
preserve and maintain the rich wildlife heritage of that unique area. That will
result only in the preservation of outdoor museum pieces. June and I leamed at
first hand of the importance of intensive management, including the development
of economic incentives, shared by the native peoples so that wildlife becomes an
asset to be protected, valued and managed rather than a nuisance or liability.

During our 1986 visit to Taiwan, we became very much aware of the
difficulty in achieving its progressive wildlife conservation goals in the face of
its long cultural history, its high population and the necessity of continued
economic growth. With some 6% of its land area in National parks; with the
determination to save the landlocked salmon, the Formosan magpie and other
endangered species; and its dependence on aquaculture and marine resources,
Taiwan must have a balanced approach, including responsible use.

It is indeed a challenge and the leadership of Taiwan has shown great
wisdom by including the entire governmental structure, academia, conservation
and comrmercial interests, along with its professional staff, in developing a plan,
And, final passage and adoption of the Wildlife Law sets the stage for its
implementation.

I think this approach will stand as an example for all of the Asiatic
countries with very dense human populations and needs, with a long culture of
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unrestricted individual use of fish and wildlife resources. Obviously
conservation, management and responsible use of fish and wildlife resources can
be accomplished only with the education, understanding and support of the
public at large.

The point I wish to make is that the protection of habitat and the future of
wildlife resources can be assured only through rational management and a
rejection of the simplistic solutions espoused by the animal rightists and the
preservationists. A wise member of the U.S. Congress once advised a
conservation audience, "We are not going to lock up this Nation's resources nor
permit their unregulated exploitation.” Very wise counsel and appropriate to this
discussions. _

Management does not operate in a vacuum. It includes protection --
absolute where necessary, research, law enforcement, land acquisition and
development, education -- and harvest. It also includes the development of the
necessary laws and institutions and the inclusion of wildlife concerns in the
development of economic and agricultural policies. Management must be
compatible with other human requirements.

I believe this to be valid whether we are dealing with deforestation in
South America; Monarch butterflies in Mexico; elephants in Africa; marine
mammals, salmon and tuna in the seas; or migratory waterfowl in North
America. And it is also valid whether the motivation stems from hunting,
trapping, subsistence, commercial use or protection.

Fish and wildlife resources the world over are under increasing pressures
of many kinds, including the loss of habitat. Their future, including the
protection and restoration of endangered forms, demands a variety of
imaginative, broad gau ge management plans and programs.

Ironically, the animal rights and preservationist movements are gaining
ground, undermining urgently needed responsible management programs. The
International Association of Fish and Wildlife Agencies has established a
"Proactive Strategy Project” to deal with "anti" movement -- not simply to react,
but to develop a long-range strategy for supporting management in positive ways
in the U.S. and Canada.

I hope that one result of this symposium will be to recognize this "anti"
movement and to support much needed sound, rational management,

Thank you.
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REFUGES AND ZONING TO CONTROL
EXPLOITATION OF HUNTED WILDLIFE

Dale R. McCullough
Department of Forestry and Resource Management, and Museum of Vericbrate Zoology
145 Mulford Hall
Universily ol California
Berkeley, CA 94720

Abstract. Developing countries look to North America and Europe for
guidance on how to implement wildlife conservation and solve management
problems. Harvests ol huntable wildlife in North America and Europe are based
on regulations on seasons, bag limits, hunting hours, etc. This approach
assumes that reliable information is available to set reasonable regulations, and
that hunter compliance can be achieved. These assumptions often cannot be met
in countries where wildlife management is in early stages because little biological
data are available, habitats are dense, and hunter compliance is not assured. A
system of zoning and refuges to control hunting of harvestable species is
outlined that may be more feasible in these cases. Strategies of securing
preservation and sustained yield through zoning and refuges are outlined. It is
noted that North America and Europe made similar use of refuges in their
evolution towards control of harvests by regulations.

INTRODUCTION

In the developed world, wildlife management is predicated upon habitat
management and hunting programs that depend upon sound biological
information. Habitats are assessed and measures imposed to achieve
improvements to benefit wildlife of the desired kinds. Hunting seasons,
methods, and bag limits are based upon population assessments. These systems
of management have had a long period of development as research gave
information necessary to support such approaches, and social change came
about in public attitudes and policies. It should be noted that most of these
programs were initiated because lack of control resulted in reduction and
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extirpation of wildlife. The management systems we see today were those
necessary for restoration of wildiife habitats and populations.

It is natural that developing nations should look to such wildlife
programs for modesl! of how they could manage their threatened environments
and wildlife populations. In other cases, such as Taiwan, economic
development has been achieved, but wildlife management remains in early
stages. There is little argument that the long ternm goal of wildlife management in
developing areas is a safeguarding of habitats and preservation of wildlife
populations for the long-term benefit of society. These benefits include
aesthetics, recreation, and sutained harvests of expolitable species. However, in
the short terms, the information upon which to base such a program is lacking.
There are few trained people, and not much budget to support gathering of the
necessary data. Furthermore, much of the developing world is in tropical
regions where dense cover makes population assessement extremely difficult,
and where many methods useful in temperate zones cannot be applied.

Besides the lack of information, often the hunters are not supportive of
management programs. Local subsistence economics are driven by current need;
thus, long-term sustainability, although desirable, may seem like an unaffordable
luxury. There also may be a market for game meat or other products that
motivates hunting. In addition, hunting may have traditional and cultural values
that encouragé continuance.

In the absence of solid population data it is hard to show that subsistence
hunting is having an adverse impact on wildlife populations.

How is wildlife conservation to be achieved given this sitnation? What
approaches can be applied until appropriate information is generated to support
management like that in developed countries? Clearly a different approach is
necessary for the interim period.

ZONING AND REFUGES

Total protection from hunting is an easily understood concept. It has
been applied to endangered species, where a harvest is to be avoided, and to
parks and reserves where intact natural ecosystems are to be saved as a whole.
However, refuges, as a system of controls for species that can sustain a harvest,
particularly where a subsistence harvest is important for justifying wildlife
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conservation, have not been developed. Historically, control of hunting and
establishing refuges are some of the first means of preserving wildlife. Leopold
(1933), in his seminal book, Game Management, included an entire chapter on
refuges. In North America, with the exception of endangered species and
migratory waterfowl, and a few other cases, refuges became secondary to
controlling harvest as more information-based systems were developed.

Elsewhere I have proposed that refuges may be the most feasible way to
deal with managing exploited wildlife populations in the absence of information
to implement information-based management systems (McCullough 1990). I
established the theoretical basits for the use of a system of refuges to meet
population management objectives. Assuming that refuges can be given
effective protection, such a system can be used to avotd extirpation. Also, [
proposed the rational and a strategy for achieving maximum sustainable yield
(MSY) with the only requirement for data being an estimate of the kill.

THE BASIC CONCEPT

The concept can be illustrated by a simple example. Assume the area to
be managed is square, and can be divided into a.series of smaller squares in a
grid, each large enough to maintain a minimum viable population. Then assume
that a small number of squares are open for hunting, while the remainder are
protected from hunting. Hunting may remove all or part of the population from
the hunted squares. If all of the population is taken, the future hunting harvest
will be based upon the dispersal of animals from the adjacent protected squares.
If only part of the population is removed, then subsequent hunting harvest will
be composed of both production from within the hunted squares as well as
dispersal from the adjacent protected squares. After a few years, harvest should
stabilize based upon the replenishment rate of the hunted squares from the two
sources. The harvest should stabilize, not in the sense of constant numbers, but
rather variable within a reasonable range.

Next, an additional set of squares can be opened for hunting with the
remaining squares continuing to be protected from hunting. an increase in
harvest should follow if relatively few of the total number of square are
subjected to hunting. Again, a relative stabilization of harvest over time would
be expected.
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By iterations of this process, an increasing proportion of the squares can
be opened to harvest with a declining proportion receiving total protection. The
total harvest should increase as harvests are less than the population in the total
area can replace, but decline when harvest size exceeds the replacement. Even
though overhunting results in reduced harvest, the population is prevented from
sliding to extinction because of the continuing protection afforded by the
unhunted squares.

The relationship of harvest to number of squares open to hunting would
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Fig. 1. Expected relationship between number of squares hunted in a

hypothetical gridded area and the total harvest from the total area.
As the number of hunted squares is increased, the harvest should
increase until too many squares are hunted (i.e., too much hunting
pressure 1s placed on the population over the total area) at which
point the harvest should decline. The remaining protected squares
should prevent extinction even if overharvest (in the sense of
maximum yield) occurs.

—j2 —



be expected to be a parabola (Figure 1). The shape of the parabola rrlight:ﬁ;tit‘bc
symmetrical, but rather skewed in one direction or the other depending upon the
‘size of the squares in relationship to habitat patchiness, dispersal distances and
tendencies, and. other aspects of the biology of the species. The harvest rate per
hunted_éc}uarc (Figure 2) would necessarily be a declining function (although the
shape would vary with skew of the total harvest function) because the two
graphs are simply two different ways of displaying the same relationship.
Although this example uses an iteration process starting with full protection and
working towards progressive opening to hunting, the same approach on number
of squares hunted could as well start from the whole area open to hunting and
worTk progressively towards protéc__tion.

Note that Figure 1 is analogous to the recruitment numbers on population
size graph and Figure 2 1s analogous to the recruitment rate on population size

25 ] T
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Fig. 2. Expected relationship between number of squares hunted in a
hypothetical gridded area and the harvest per hunted square, as
derived from Figurel.
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graph of conventional models of population response to harvest by controlling
regulations on a common area (McCullough 1979, Fig. 6.6, page 100; Fig 65,
page 99). This illustrated that spatial management of harvest through protected
and hunted areas is closely related to controlled harvest through regulations on
hunters over the total area. The process i1s somewhat different in that in the
former, spatial elements of productivity and dispersal behavior determine
harvest, whereas in the latter, numerical elements interacting with regulations
determine harvest. Nevertheless, the basic thinking about impacts of the harvest
program on the population are nearly identical.

ADVANTAGES OF SPATIAL HARVEST CONTROL

What are some of the advantages of the spatial management model?
First, and most important, is its relative lack of requirement for population data.
The only data requirement is for an estimation of the harvest. In fact, at
minimum one need know only whether the harvest increased or decreased with
each change in the iterative, trial-and-error shift in number of squares harvested.
One can obtain maximum sustainable yield, or a given yield from a low or high
population through the trial-and-error iterations.

Second, spatial management is resistant to unintended overharvest
inadvertently reducing population size (potentially to extinction) through errors
in population data. Because the population is protected by continuously
unhunted areas, the remaining protection remains in effect, even if harvests
greater than MSY are tuken. In contrast, populations that are managed by
regulations may slide precipitously downward if MSY is exceeded, and the error
is not discovered quickly. This characteristic accounts for the widespread
disillusionment with MSY as a management goal (Larkin 1977, Holt and Talbot
1978). Lancia et al. (1988) have pointed out that proportional harvests can solve
this problem because they self-correct for harvests greater than MSY.
Nevertheless, this approach requires that population size be estimated
reasonably, and thus, requires good population data.
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APPLYING SPATIAL MANAGEMENT IN THE REAL
WORLD

The advantages of spatial management outlined above are sufficient that
in cases where population data requirements cannot be met, it should be
considered as an alternative model for management of wildlife harvest. These
conditions occur where programs do not exist, and where habitats are such that
population data are difficult or impossible to generate. Certainly it is not a cure-
all for population management. The idealized case used above to illustrate the
concept never will occure in the real world, where variation due to topography,
climate, vegetation, and human influences is extreme. The translation of the
concept to a workable plan in a given landscape will tax the imagination and
ingenuity of the manager. And, as with management by regulation, this
approach depends upon the willingness of hunters to comply with the
requirements of the program or the ability of the management agency to enforce
those requirements. For protected areas to work, the boundaries must be
recognizable in the field under conditions in which hunting is conducted, and
hunters must be witling to comply or be forced by policing efforts to comply
with closed areas.

A POTENTIAL EXAMPLE: HOKKAIDO, JAPAN

Consider some cases where refuges might be used to achieve population
management goals. Recently 1 had opportunity to visit Hokkaido, the north
1sland of Japan. Japanese scientists are concerned about the apparent decline in
the native brown bear (Ursus arcros), population due to huntintg, and the
increase in the native sika deer (Cervus nippon) population with consequent
increase in crop and forest damages (Ohtaishi, et al. 1990). Hunting is a long-
held tradition and is practiced with little in the way of regulation. Among
hunters, the right to hunt without interference is assumed. there is little in the
way of a governmental infrastructure to carry out management. The biologists
are highly capable, but there are few of them, funds are scarce, and the island
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has a vast extent of wild landscape, mostly covered by dense forests that make
population assessment extremely difficult.

' Initiatives are now being taken to establish an infrastructure with
adequate authority and budget to conduct wildlife management programs. Such
changes will take a considerable time. Although Japan has been a developed
nation economically for some time, the need for governmental control of wildlife
management and the commitment to political and funding requirements are only
beginning to be acknowledged. Once wildlife management is established, it will
be many more years before an adequate data base can be assembled to put
forward regulations by which harvest control can be achieved by this approach.
the problem is complicated by the fact that hunting on one species, brown bear,
needs to be reduced, whereas hunting on the other, sika deer, needs to be
increased. Meanwhile, the problem grows worse. What can be done in the
meantime until better data and better controls are available?

As outlined earlier, this situation matches the circumstances in which a
zoning and refuge system can be the most effective short-term means of reaching
population goals. The evolution of wildlife management in Hokkaido will have
to occur along lines that are similar to those that occurred in North America and
europe, and refuges can play an important role. Biologists and authoriteis in
Hokkaido simply are not able to move directly from the present situation to a
fully implementable regulations program like that practiced in Europe, North
America, or other areas with a long history of wildlife management.

Given this situation, 1 suggested that Hokkaido consider a system of
zoning (McCullough 199(). Three zones were suggested: first, a zone
completely protected from hunting in the most remote landscape to assure
ultimate survival of these and other wildlife species; second, a zone with
considerably more access where hunting is allowed with the goal of having a
sustained yield harvest; and third, a zone adjacent to human activities where
hunting is heavy to purposefully reduce populations of bears and deer to low
levels to minimize hazards and crop damages.

Producing a plan that is workable on the ground in Hokkaido will be
difficult because it will not be easy to establish boundaries that are recognizable,
and getting compliance from a hunting public that is not used to being regulated.
Still, the problems associated with this approach are far more amenable to
solution over the short term than the gathering of sufficient biological data to
justify control by regulations over this vast wild landscape. By the time data are
available, the brown bewr may well be extirpated from many areas.
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In Hokkaido, remote country and topography are related; mountaintops
are the most remote, valley bottoms most developed for agriculture and other
human uses, and intenmediate slopes somewhat modified for access associated
with forestry. To a considerable extent, the road system controls access and
already indirectly enforces to some degree the proposed zoning plan. Clearly the
road and trail system needs to be taken into account in placing the boundaries for
the three zones.

Sustained yield would come from the second zone where access to the
areas is already present. The iterative process of increasing harvest would not
work correctly in a zoning scheme based upon mountain tops being protected.
The approach depends upon progressively increasing boundary between hunted
and protected areas across which dispersal of wildlife would occur. If the
boundary between hunted and protected arcas was based upon a mountaintop,
then increasing the hunting area by moving the boundary to higher elevation
would decrease the size of the boundary because each concentrically smaller
circle enclosing the mountain top would have a decreasing circumference. Thaus,
the rationale of the iterative process (i.e., to increase the boundary perimeter to
allow greater dispersal from protected to hunied areas) would be contradicted.

Obviously, the iterative process should be based upon subdivisions of
the second, the intermediate zone, designated for sustained yield. these
divisions might be based on drainages in which stream courses and ridgetops
give identifiable boundaries as well as roads and other physiographic (e.g.,
cliffs), culwral (e.g., power lines), or biological (e.g., vegetation types)
fandmarks.

The full ptan will take some time to implement. Initially the first three
zones should be established to achieve the minimal protection to assure survival
of the species. It is probably prudent to make the completely protected zone one
as large as feasible because some intrusion by hunters along the boundary 1s
likely and the zone can always be reduced later when and if it is clear that it is
unnecessarily large. Subdivisions of the intermediate zone to achieve closer
control over sustained harvest can follow, and proceed at a rate at which
planning and compliance of hunters can be achieved. Finally, control of harvest
by regulations can be substituted for the spatial approach when adequate data and
controls are obtained to justify the switchover. Perhaps the spatial control
system will prove adequate, and harvest by regulation will not be an advantage.
Only experience will determine how management will develop. Under the most
favorable case, some stage of the spatial control approach will prove adequate to
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achieve the goals of the management program, and eliminate the necessity for
extensive data collection to support the regulation approach. Under the worst
case, spatial zoning itself will prove unworkable, in which case the future
prospects for the brown bear look dim. In this case, the best that can be hoped
for is to maintain large bears as remnant populations in zone one (much like as in
national parks in many other parts of the world). Areas designated as remote
zones are the most likely candidates for further expansion of a park system, so
the zoning exercise may prove to be worthwhile from that point of view as well.

Finally, any system will require compliance of hunters, either voluntarily
or by adequate law enforcement. No outsider can determine how this
compliance should be achieved. Onrly the Japanese within their political,
economic, legal and cultural traditions can determine how best to bring about the
necessary compliance if wildlife populations are to be maintained and support
sustained harvests.

APPLICATION TO TAIWAN

Wildlife management problems in Taiwan have many similarities to those
in Hokkaido (McCullough 1974, Patel et al. 1989). Taiwan has achieved
economic development, However, wildlife conservation and management are
still in their early stages, despite impressive progress. Extensive forests make
population data extremely difficult to obtain; there are few trained biologists
relative to the needs for data and the infrastructure to conduct wildlife
management is not yet well developed. Subsistence and market hunting (Wang
1939) are difficult to regulate and controls are not part of the cultural tradition of
the hunters. Once again the current programs in North America and Europe
seem to be unrealistic models until some time in the distant future. Spatial
control approaches seem to be the most viable alternative in the meantime.

The existing national park and reserve system, many of which are remote
areas centered on high mountains, already constitute a reasonable system of
protected zones (McHenry 1984, anonymous, no date). Although some
particularly threatened species (e.g., the clouded leopard (Neofelis nebulosa),
require total protection everywhere, another set of species are more appropriate
candidates for sustained yield harvest programs (McCutlough 1974).
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How can harvest controls on these populations managed for sustained
yield be accomplished? My personal experiences in the mountains of Taiwan
make me doubt whether adequate data can be generated to support a system-
based on harvest control by regulation. Given the difficulties, it is a major task
to do research on the basis life history and population biclogy of many of the
species.

Because the alternatives seem so unworkable, spatial control systems
seem most promising. There is already an intention to prevent hunting in
national parks and reserves. What about the areas outside these where hunting
occurs? Are there enough arcas where lack of access or dangerous steep slopes
seve as natural refuges? Can designated protected areas actually be protected by
voluntary compliance of hunters or enforcement? If individual hunters or groups
of hunters are assigned exclusive access to hunt in certain areas will they
adequately patrol and protect their own areas? Can "no man's lands" between
exclusive hunting areas serve as protected zones? How big do such areas have
to be to protect the important hunted species? Will hunters report kills in ways
that sllow a reasonable determination of harvest trends? Is the progressive
increase of protected aren [easible for attempiing to increase harvests?

1 do not pretent to know the answers to these questions but they would
seem to warrant evaluatton. This evaluation could take the form of a workshop
of biologists and agency personnel to discuss the feasibility and develop the
specifics of such a program. If such an evaluation suggested that the spatial
approach had promise, perhaps a given area might be selected to conduct a pilot
study 1n order to test the workability of the approach.
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THE ROLE OF A NATURAL HISTORY MUSEUM IN
NATURE CONSERVATION: HOW TO ENHANCE THE
INTEREST TO WILDLIFE AND NATURE
CONSERVATION THROUGH ITS ACTIVITY

TRHR

Yorio Miyatake

Abstract. For wildlife conservation a natural history museum should carry out
many important roles through its various activities, e.g. exhibition or display,
education, research and survey, collection of natural history objects and
management of collection. Especially educational activities like the field
observation programs are very important from the viewpoint of nature
education. Every effort is made for participants to enhance their interest to
wildlife and nature conservation on such occasions. First, we make attractive
plan for field observation as much as possible. Second, it would be better to
take them to the interesting places, so that they can meet and observe nature
themselves, not necessarily far away but near by. Third, not only watching but
touching experiences or coming in contact with plants or insects, etc. are very
important. Then, we tell them the system of nature and how closely we are
associated with nature. Thus, people are interested in wildlife, and can realize
how valuable the surrounding nature is. In the future, we wish all of them
understand how human being can coexist and associate with nature.



Usually a natural history museum has four kinds of activities; e.g.
exhibition or display, education, research and survey, and collection of natural
history objects and management of collection. All of those activities are indeed
concemed with the nature conservation as follows:

(1) Exhibition or display

To many people, the function or the role of a museum starts and ends
with attractive and stimulating displays often in glass cases and in large exhibit
halls or galleries. But, such displays are often big sources of interests to nature
or wildlife by the school children, the university students and ordinary people.
Our general exhibitions in Osaka Museum of Natural History are arranged in
reverse direction, from present to the ancient time, showing the change of nature
affected by urbanization, agricultural development, pollution, industrialization,
etc. Those processes are shown by the themes such as "Naturalized plants and
animals”, "Urban nature”, "Rural nature”, "Nature of country forest”, "Virgin
forest in Osaka”, etc.

In another corner, there are some exhibitions concerned with the
conservation of water front, e.g. the river and river bed, the bay area, and the
sea shore. In each exhibition, there is shown somewhat more previous and rich
phase and subsequent change caused by human works is explained.

Through these exhibitions, we are showing our main theme "Nature and
Man" which describes how man used to deal with nature and how man should
treat nature in the future.

Occasionally we have the special exhibitions on the local nature to show
the results of our survey of the particular region, especially from the viewpoint
of nature conservation.

(2) Collection of natural history objects and
management of collection

A natural history museum has a fundamental role or function to build up
a scientific collection of materials based on natural history researches and to
serve as a repository for natural history objects for further reszarch or other
purpose From the stand-point of recording every document of wildlife, it should
be required to collect everything even rare species or endangered species.
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As the private collections accumulated for long time often given an
account of the chronological change of the local fauna or flora, those are very
important and worth obtaining to a natural history museum. It is recommended
to approach timely such collections for getting them as much as possible. In our
museum those collections are mostly donated.

In addition to the specimens, the secondary material regarding with
natural history, such as books, publications, films, tapes, data, etc. should be
collected also domestically and internationally.

As an important documentation center, especially for natural history
objects, a natural history museurn provides a permanent record of local fauna
and flora through its collections. This function is particularly important,
because wildlife has been quickly destroyed by human activities recently.

Another function of a natural history museum is acting as the base of
sending message based on the accumulated information. Anybody can ask for
any information or data. For those services, compuier system and network is
supposed to be quite useful.

(3) Research and survey

It 1s most important and urgent to know the exact situation of the local
wildlife in the present time by field survey of a natural history museum. It
should be the starting point of nature conservation. Researches on the collected
specimens and data are also important to figure out how nature changed in the
certain area especially caused by human impact. Then, an idea how we can
manage to protect or conserve wildlife might come out.

Results of those surveys and researches are important base of activities
of a natural history museum and closely associated with other activities.

(4) Education or educational activities

People living in the big cities like Osaka have very few chance to meet
nature and to have interest to nature. Therefore, the natural history museum
should take them out to the interesting nature as much as possible, so that they
can meet and oBserve nature themselves. It is very important to them that
knowledge about nature had better be given in nature and they can think of itin
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nature. Through these experiences, they are getting the interests to pature
gradually. When we seek for the site or nature for observation, it is not
necessary to go to far place but nearby place for half day or one day trip will be
enough. On the other hand, we should make an attractive plan for the field
observation to enhance their interests to wildlife or nature.

In our museum, we have various kinds of educational activities, e.g.,
outdoor nature study program (junior class - about 5 times a year and senior
class - about 12 times a year), natural history hiking (about 4 times a year),
nature walk in the botanical garden (monthly), indoor practice (about 5 times a
year), lecture class of natural history (monthly), and scientific films (monthty).
Among those programs, junior class of outdoor nature study (field observation)
and natural history hiking are somewhat for the beginner class to give a stimulus
to feel interest to nature to the participants. Others are nearly for the advanced
or senior class to strengthen their interests.

For examples, the entomological programs carried lately are as follows:
"Olympic game of grasshoppers”, "Observation of ants”, "Observation of
overwintering insects”, "Insects come to flowers", "Observation of cicadas”,
"Searching caterpillars”, etc.

During the field observations, we recommend them not only watching
but touching or catching, and sometimes collecting plants and insects when the
sitnation permits, except for the bird watching. I believe that this is the best
way to know and understand nature really. Sometimes, however, we manage to
carry out such a field observation event without giving heavy damage to nature.
For example, in "Olympic games of grasshoppers", we tell them to catch as
many species as possible at first, then let them sort out all grasshoppers they
caught. Finally they enjoy to release all grasshoppers by a flying or jumping
match competing jumping distance or flying time of each species or sex. In
"Observation on cicadas”, we do not use any catching net for collecting adults,
but we make observations based on only their sounds and cast-off skins
(exuviae), both of which give no effect to nature if collected too much.

For more advanced group, we have a "Museum Association for Nature
Study" with more than 1,600 members now. This association has its own
educational programs and monthly educational journal "Nature Study™, although
those activities are supported by the museum as one of th€& most important
educational activities of the museum.
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As one of their education program, there has been 2 two-day tour of
"Guide course for insect collecting” since 1988 for boys or girls and their
parents, teaching how to observe insects in the fields, how to catch them and
how to make the specimens. The purpose of this project is to bring up the so-
called "Insect boys or girls" who like insects or insect collecting but has recently
much reduced than before, although insect collecting is quite effective for
having interest to wildlife, undcrstanding nature and extending to the nature
conservation subsequently. In Japan, there is recently a tendency that insect
collecting is regarded as a kind of crime or irregular practice, for the reason that
it causes the reduction of insects and is against the nature conservation. It is not
correct, however, for the reduction of insects is due more to the destruction of
habitats or environments but not by collecting, because the fecundity is quite
high in insects. Anyway, this project seems to be successful, and some "insect
boys and girls" are growing up since then. There appears to have some changes
among attending parents also, especially among mothers. They became more
accustomed to insects than before.

The most advanced classes are circles or research groups of various
fields. Entomological circles or research groups associated with our museum are
as follow: "Research group of dragonflies in West Japan”, "Research circle of
insect migration", "Research circle of moths in Osaka”, "Research group of
management of entomological information”, and several organizations of the
nature conservation. The members of these circles are mixture of students,
workers and specialists. They are quite helpful for all activities of the museum
and can be a leader or teacher in the educational program of nature and nature
conservation.

Thus we have a long series of the educational system of nature and
nature conservation from the primary school to the graduate course in our
museum. Through these activities, people are getting interest to wildlife, and
realize how valuable the surrounding nature is. Furthermore, they know the
system of nature and think of coexistence and association with nature.

Lastly, we should give precise advice and appropriate comment to the
administration or trading occasionally from the viewpoint of nature
conservation, especially on occasions of the environmental assessment.
Usually the assessment is required before entering into the exploitation. Its
purpose should have been pirmarily used to protect wildlife or nature
technically, but it is not effective recently. When the administrative authority
inspect and judge the results of the assessment, they tend to give permission of
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exploitation unless the natural monument or the rare species inhabit in the area is
concerned. It is a serious problem that the neighboring nature with considerable
fauna and flora not including rare species has been thus lost year by year,
because those places are quite important and significant especially for the urban
residents to meet and observe nature easily.

On the other hand, it seems to be another problem that certain rare
species or endangered species is simply designated as a ntural monument or
specially protected species and prohibited to catch and collect in Japan. As this
kind of regulation is usually not accompanied with protection of its habitat, it
can not be protected if the habitat is senously damaged. And, such designation
gives economical value to that species, resulting from collecting.

Anyway, for the innovation of nature a natural-history museum should
keep watch on and speak timely.

Further, effective educational activities of the museum can be done by
the publication of guidebooks or textbooks, lectures, symposia, nature study
tour and propagation through mass communication. For the survey or
conservation of local fauna and flora, it will be satisfactory to get cooperation
from local students, workers, specialists and others who are interested in
nature.

Next, I show you the recent successful instance of the dragonfly
conservation with the cooperation of citizen, local people and nation wide by
finance and labor.

(5) Example of the conservation of dragonflies in Japan

The first sanctuary for dragonflies has been constructed in Nakamura
City of Kochi Prefecture in Southwestern Japan since 1985. It is so-called
"Kingdom of Dragonflies" and is partly sponsored by the World Wide Fund for
Nature Japan.

As Nakamura city is located on the Shimanto Basin, the dragonfly fauna
of this area used to be quite rich, but it became poorer by exploitation. This
project was started by one young man, Mr. Sugimura, but soon supported by
many citizen or others from all over Japan, Then, they made the association of
conservation of nature and dragonflies, and obtained the rested paddyfields for
the sanctuary. For makin g the site better for dragonflies, they dug down the area
or made new ponds somewhere, and planted considerable aquatic vegetation.
These operations were supported by many members, citizen, organizations and
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specialists as volunteers. Now 67 species of dragonflies which cover nearly
one third of the Japanese dragonfly fauna can be observed inside the protected
area of three hectares. Their association with over 1,100 members now is -
planning to enlarge it to fifty hectares with more than 70 species of dragonflies.
In the spring of 1990, the Municipal Dragonfly Museum opened in the nature
park of dragonflies and it should be the active headquarters for the conservation
of dragonflies and nature through its various activities.

The good points of this project is that everybody is easily interested in
dragonflies and dragonfly is the good entrance to understand nature and
consider of nature conservation. Another good is that many people can join and
enjoy to attend the project, since it is the long-range project and needs various
assistance. The good combination of sanctuary, museum and association must
be the successful point of this project also.

"On the contrary, the problem of this project is that the conservation is
based upon the reconstruction and management of nature, and too much
concentrated to the special and selected group of insects. In the future, after a
considerable success of the dragonfly sanctuary, this museum should act as a
natural history museum with wider viewpoint of nature for the protection of
whole wildlife of the area concemed.

In conclusion I should like to say that a natural history museum should
be a teacher or consultant for any case, any level, any people or any
organization, both in principles and in practices in carrying out the nature
conservation, based upon its own researches and surveys, and the accumulated
information from various sources. On the other hand, a natural history museum
should try hard to enhance the interest to nature and nature conservation for as
many people as possible in every occasion, and should be a center of the
network associated with citizen, associations, and administration in promoting
the nature conservation. And the final object should be to find out how human
being can coexist and associate with nature.
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CONSERVATION OF FRESHWATER FISHES WITH
EMPHASIS ON ITS RELATION TO PHYSICAL
ENVIRONMENT AND ECOLOGICAL DIVERSITY

NHARSRE
Hiroya Kawanabe
Department of Zoology, Kyoto University, Kyoto, 606, Japan

Abstract. In 1989, Environmental Agency of Japanese Government made a red
data book of animals, in which it was recognized that 2 subspecies has been
already extinct, 16 species or subspecies are now inclining to extinct, and 6
species or subspecies are extremely dangerous in freshwater fishes.

Cause of such extinct or dangerous situation was mostly chemical
environments in earlier days. At present, however, change of physical
environments is extremely serious issue in both lakes and rivers, with complex
of other environmental problem.

Distribution and mode of life of Ayu, Plecoglossus altivelis, the most
important fish from fishery point of view, will be presented with changes of
physical environment or river morphology at first. Effect of imported fish on
native ones will be discussed with change of physical and chemical
environments. Test study of river reconstruction for better living of fishes will
be shown, 100.

Importance of conservation of local populations and of genetical
diversity in a particular body of water will be also emphasized.
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CONSERVATION OF FRESHWATER FISHES IN
JAPANESE ARCHIPELAGO WITH EMPHASIS ON ITS
RELATION TO ITS PHYSICAL ENVIRONMENT AND

LOWER LEVEL DIVERSITY"

Hiroya Kawanabe
Department of Zoology, Kyoto University, Kyoto, 606-01 Japan
and

Center for Ecological Research, Kyoto University, Otsu, 520-01 Japan

INTRODUCTION

In 1989, the Environmental Agency made the Red Data book of animals
in Japan. It was recognized that 2 endemic subspecies of freshwater fishes have
been extinct, 16 species, subspecies or forms of them are endangered to extinct,
another 6 species, subspecies or form are critical or emergent stisation of
extinction, and other 17 species, subspecies are now rare (Table 1). It is
extremely serious situation in comparison with that the total number of
freshwater and diadromous fish species or subspecies are about 200 in all over
the Japanese Archipelago (e.g., Miyadi et al., 1976).

Salmo (Oncorhynchus nerka kawamurai) lived only in Lake Tazawa in
Tohoku District, transparency of which had the highest value in lakes all over
the world. The fish seemed to have extraordinally long spawning season: old
fishermen believed it spawned throughout years. In late 1930s, an electric
power company wished to use the lake as a reservoir and extremely acidic water,
pH 1.8, was iniroduced from River Tama to the lake. After that date,
unfortunately but naturally, all organisms have been extinct in the lake (Miyadi
et al., 1976; Oshima, 1941).

" Contribution from the Laboratory of Animal Ecology, Department of Zoology, Kyoto University,
No. xxx, and from the Centre for Ecological Research, Kyoto University
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Pungitius pungitius kaibarae was distributed sporadically in Kinki
District, especially in southern part of Kyoto city. Its main habitat was
Japanese-parsley-ponds into which clear water came from springs nearby.
Since 1920s some of them were cultivated to be rice-field, most of them got
sewege, manure or fertilizer and water quality of these ponds became eutrophic.
So, we have not been able to find any individuals of this subspecies since the
later half of 1950s (Kobayashi, 1933; Miyadi et al., 1976; Tan, 1928).

In earlier days, conservation problem of freshwater fishes in Japanese
Archipelago was mainly based on chemical pollution, both inorganic and
organic, as such as mentioned above. The extinction of Auy, Xiang-yu,
Plecoglossus altivelis subsp. in Tamsui River, Taiwan Island was also caused
with anaerobic condition of water by getting sewege from Tatpei city and its
environs (Kawanabe, 1971).

IMPORTANCE OF PHYSICAL ENVIRONMENTAL
CHANGE UPON FISHES

Water pollution problems are now well known by general public and
some environmental laws have been established about it in Japanese
Archipelago. So, the next and the most serious situation for freshwater fishes at
present is change of physical environment or some other factors with change of
physical environiment.

Riffles and pools: componenis of stream and river

Type of streams and rivers has been defined by many authors in different
ways. From ecological point of view, Kani's classification (Kani, 1944, 1981)
1s the most important and useful one. He recognized that a unit of river is a
meandering course whcih consists of riffle(s) and pool(s).

In apper reaches of river, a meandering course has many riffles and
pools (type A), whereas a meander has a riffle and a pool in middle and lower
reaches of river (type B). He also noticed that water surface from a riffle to a
pool 1s different in relation to different reaches of river: i.e., falling down from a
riffle into a pool in the upper reach (typa a), flowing down with some turbulence
of water surface in the middle reach (type b), and flowing withoug turbulance in
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the lower reach (type c). the type A is corresponds to the type a and the type B
is to the type b or c.

Streams and rivers always meander. A pool is there at every meandering
point. In the middle reach as the typical example, the exterior side of the pool is
deep with steep rock, whereas the interior side is shallow with gentle slope and
consists of sand and stones. A pool gradually becomes shallower with sand
bottom, a smooth-riffle comes next, and it continues to a coarse-riffle. The last
one flows down to the next pool with surface turbulance.

"Environment" of environment

In Japanese Archipelago, ecologically and commercially the most
dominant and important freshwater fish is Ayu. This species feeds on
microalgae and cyanobacteria attaching on stones and rocks. So its main habitat
is riffles and the extemal part of river-pools in the middle reach of rivers. There
are also hiding and sleeping places for the fish in coarse-riffles where big rocks
and stones pile up with each other, so that population density of the fish is the
highest in the coarse-riffle. Pools have excellent hiding place but few place for
feeding, so that population density is medium in the pool. Smooth-riffles
having only stones in one layer have no hiding places, so that the population
density is low, nevertheless food amount is rather similar to that in the coarse-
riffles {e.g., Kawanabe, 1958, 1970).

If a smooth-riffle is situated closely to a good pool, however, we can
find many individuals of Ayu going to the riffle for feeding on algae and back to
the pool for hiding or sleeping. So, the population density is much higher in the
both river-beds than that in separate riffle and pool (Kawanabe et al, 1957). It
would be emphasized, therefore, that not only value of each habitat itself but
also connexion of these habitats is extremely important for Ayu.

Many salmonid fishes are insect feeders. They feed mainly or
exclusively on drifting ones in water-column appeared from terrestrial or benthic
orgin, however. An amount of drifting insects is the highest in surface layer of
main course of water current, so that feeding point should be situated in this part
(Furukawa-Tanaka, 1985, unpublished). If the fish located there all the time,
however, cost of energy consumed would be extremely high, because it had to
swim against high speed of the water current. It was recently found clearly in
white-spotted charr, Salvelinus leucomaenis pluvius, that each individual waits
in slower part of the current, and when find foods, it dashes up to the surface
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layer for catching the foods (Furukawa-Tanaka, unpublished). It is extremely
convenient or necessary condition, therefore, for the charr that place with high
speed current and place with low speed current are located nearby with each
other.

Usual construction for so-called flood control or river improvement
makes rivers as ditches, and most of coarse-riffles and pools are destroyed and
only smooth-riffles are remained with small dams. Meandering disappear, too.
Allmost all banksare paved by concrete. In these situation Ayu is not able to
survive. Charr cannot also find its good habitat in such kind of ditch.
Acheilognathus longipinnis, Rhodeus sinensis suigensis (Nagata in Kawanabe
& Mizuno, 1989), Leptobotia curta (Katano in Kawanabe & Mizuno, 1989) and
Pseudobagrus (Coreobagrus) ichikawai (Mori & Nagoshi in Kawanabe and
Mizuno, 1989), for example, are almost extinct now for this kind of change,
too.

Deforestation and its related subjects also change physical environment
of river. Mode of these changes are similar to ones made by the usual
construction: no coarse-riffles and pools but only smooth-riffles. Plecoglossus
altivelis ryukyuensis is inclining to extinct by both deforestation and river
construction (Niimura, 1989).

Continuity of flowing water

For diadromous fishes such as Ayu and many other salmonids, eels and
gobies, it is well understood that river should be connected to the sea; dam, if
present, should be completely free for fishes to go across upward and
downward.

Also for purely freshwater fishes, however, they cannot survive without
moving up and down in rivers. Pale chub, zacco platypus, lays its eggs from
lower part of the upper reach to middle part of the middie reach. when its fry
grows up about 2 cm, their home range size expands largely. At this stage, they
still need to lower speed current, so that there are no broad places for them
around their nursury area. They descend to lower part of the middle reach as
well as the lower reach, where slow-flowing part are present in broad area.
They ascend the river several months later, when they would have more
swimming ability (Mizuno & Nagoshi, 1964, Mizuno et al, 1958, Nagoshi et al,
1962). Similar situation is also recognized typically on river-resident types of
Salvelinus leucomaenis subspp. and Salmo (Oncorhynchus) masou subspp.



Such kind of movement is also shown in other organisms. For example,
adults of the net-spinning caddis, Stenopsyche japonica, fly up in air for
spawning. Females of the caddis goes upwards about 15-30 cm above the river
surface with the help of the reflexion of water. If reflexion can not be seen at
particular site of the river, for stones or rocks pile up with each other and water
surface was hidden, they cannot find continuity of water and stop to fly up
there. In upper part of the river than that point, as the result, there are no
distribution of this species at all in the next generation and the follows
(Nishimura, 1959, 1967, 1976, 1981).

Ascending and descending rivers is natural and essential condition for
most organisms living in the rivers. Extremely careful construction is needed
for conservation of river fishes and other organisms.

Salanx ariakensis and Salangichtys (Neosalanx) regani, endemic species
of Ariake Bay, are now endengered mainly by the construction of chikugo Dam
at the mouth of the River Chikugo (Taklita in Kawanabe & Mizuno, 1989)

Effect of exotic fishes on native fishes in relation to environmental
change

Very clear phenomenon was observed in introducting of pale chub to
rivers of Shikoku Istand in relation to change of river morphology (Miyadi et al,
1960). There had been dominated with dark chub, Z. temmincki, in those rivers
originally, and pale chub was introduced with Ayu from Lake Biwa in almost
every year since 1933. Before the World War I, distribution of introduced pale
chub was extremely restricted only in several rivers, slope of which was gentle.
From 1950s the river construction was done in many rivers, and a tremendous
number of pale chub was observed and a number of dark chub was extremely
decreased in each river 4 or 5 year after the construction made.

Similar situation was occurred for gudgeon, Pseudogobio esocinus
esocinus in River Ukawa after heavy sedimentation of sand on its river-bed
caused by carelees road construction (Kawanabe, unpublished)

In the southern basin of Lake biwa at present, only 1 species of
. bitterling, largemouth blackbass, Micropterus salmoides, and bluegill, Lepomis
macrochirus, the latter two of which are exotic species from the United States,
can be caught (Machata, 1987). During early 1970s, however, distribution of
bluegill was restricted along the shore without reeds, and many native species
were distributed with the fish. Also in this case, therefore, I should stress the
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change of physical and chemical environment of the lake. Since late 1970s,
water poliution has become serious and reed marsh was heavily damaged and
almost all shorelines have been covered or paved by concrete blocks. And then,
the present situation was observed.

Similar situation is occurred with Sarotherodon mossambicus in the
Ryukyus.

Introducing of exotic species should not be done, of course. I.would
like to stress, however, fish community or society in Asian Continent and its
related islands is not so extremely weak against such exotic species as remote
islands like New Zealand. But, if physical and chemical environment changes,
it has been clear that the community become extremely vulbarable for invasion of
exotic species.

IMPORTANCE OF LOWER LEVEL DIVERSITY

Conservation of local populations

Freshwater fishes are the most conservative organisms in
biogeographical sense. Most birds can migrate from a continent to others or to
even remote 1slands rather easily. When Taiwan Strait, for instance, was dried
up, mammalian species could go across the strait. Even in organisms living in
lakes and rivers, aquatic insects can fly, molluscs can grasp at leg of birds and
move somewhere. Freshwater fishes, especially primary ones, however, cannot
go across mountains nor go to other rivers through the sea. Only during the
case of connexion being present between river systems, they could move from
one to the other. For example, the rivers flowing down into east part of Seto
Inland Sea joined together at Kii Strait and then flew into the Pacific Ocean,
whereas the rivers down into west part of the inland sea joined together at Iyo
Strait and into the ocean, during the last glacial age. That means, conspecific
fish living in the former or the latter rivers have separated with each other about
10,000 years up to now, and fish living in the former and the latter area since
much more than 10,000 year ago, probably miore than 100,000.

As far as | know, good speciation of fishes was occurred during recent
4,000 years at shortest in cichlids between Lakes victoria and Nabugabo
(Greenwood, 1965). So, 10,000 years would be enough time for speciation in
some species of fish. We should imagine, therefore, that most conspecific
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populations of freshwater fish living in separate water systems would have
clearly different genetic patterns with each other. :
Ecdlogical differences are observed between local populations in many

freshwater fishes, e.g., Ayu-lik-e loach, Leptobotia curta, landlocked form of
three-spined stickleback, Gasterosteus aculeatus leiurus (Mori, 1987), and even
in diadromous fish such as pond smelt, Hypomessus transpacificus
nipponensis.

- I would like to stress that each local population of freshwater fish has
own genetical and ecological feature, so that we have to conserve every species
in every water system at least.

Conservation of genetical diversity in a population

Even in a local population are there large genetic diversity, on which
ecological diversity is partly depended. Unfortunately, however, little attention
have been made this issue scientifically up to now.

In Taiwan Island, there is an endemic Formosan salmon, Salmo
(Oncorhynchus) masou formosanus. There are three other subspecies in this
masou complex in the world (e.g., Kawanabe, 1989): S. (0.) masou masou, S.
(0.) masou subsp., and §. (0.) masou ishikawai, in Kimura's sense (Kimura,
1990). S. (O.) masou masou is distributed rather widely in coller part of the Far
East and has both sea-run and river-resident types. S. (0.} masou subsp. is an
endemic species in Lake Biwa, and has only lake-run type. S. (0.) masou
ishikawai is distributed in central-southern part of Japanese Archipelago, and
almost all individuals show river-resident behaviour. A few individuals
showing sea-run behaviour was found in many estuarine area until 1940s, but a
good population of this type remains, unfortunately, only in River Nagara,
flowing through Gifu City into Ise Bay, Pacific Ocean side, at present. In this
river, now dam construction is progressing at the river mouth by Japanese
Government.

From preliminary survey on electropholetic analysis, there seems to be
some genetic differences between the sea-run and river-resident types of this
subspecies. If the sea-run type will be extinct by the dam construction, we will
lost this type from all over the world.

Recently, intensive genetic analysis was done in Ayu. Differences
between its sea-run and lake-run populations were already known, but among
the sea-run forms and among individuals in a population some difference were
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newly detected. Moreover, it was also found that genetic diversity of
aquacultured populations was extremely narrower than that of natural ones
(Numachi, unpdblished). It could be logically forecasted, but it was now
confirmed.

Frankly saying, some fishery scientists have thought that the stocking of
fish can serve its population. Unfortunately, however, the stocking to natural
population would not keep but decrease greatly the genetic diversity of the
population. We have to conserve genetic diversity in every population of every
species, [ would like to stress.

CONCLUSION

Freshwater fishes are "generalists” in ecological sense. Food and
reproductive habits are usnally rather broad in comparison with not only marine
fishes but also terrestrial vertebrates as well as invertebrates. Unfortunately,
however, its broadness is not enough tolerant to serious environmental change at
present caused by human activity. To change of characters to become different
species, it need more than several thousands years at shortest, as was mentioned
earlier. '

Habitat problem is very imporant for all organisms. Especially in river
fishes and shore fishes in lakes physical environment is extremely important for
their food-taking, reproduction and hiding from their enemies. Competitive
relation is also occurred in relation to its habitat. So, particularly in the present
situation, we need to emphasize conservation of physical environment, I dare
say its morphology, for freshwater organisms.

I would like to also stress that genetic and ecological diversities are
extremely important especially for freshwater fishes having generalistic
behaviours. ‘

In this viewpoint of mine, I incline to admire the recent conservation
project of Formosan salmon, Ying-Hua-Ju-Wen-Gui, by Taiwan Government
and researchers directed by Chang and Lin (Lin & Chang, 1989; Lin et al, 1990,
1991). It is slightly too late, I am afraid, so that the situation is extremely
serious and there is no knowing what will happen in future. To make
meandering of river, to construct semi-natural river-bank, to remove useless
dams, and to conserve genetic diversity, however, is one of the really pioneer
works in the world.
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I desired that not only genetic diversity but also diversity but also
diversity of interspecific relations are shown here, but page is over. So, I would
like to end my paper with an old tale in Japanese Archipelago.

In Hokkaido Island, are there Ainu tribe, as the mountain brethren in
Taiwan Island. In a folk tale of Ainu people, I found the following one. "In
autumn, many chum salmon, §. (0.} keta, ascend rivers for spawning. One
day, an Ainu catches all individunals of the salmon for his family. At that nighta
fox crys around the village that 'Salmon is not only for Ainu but also for foxes,
bears, and other animals. Today, a bad Ainu caught all of them. No remaining
individuals of the salmon are there for animals except that ainu. Itis unfair. He
should return some catches to other animals’. The Ainu village let him return a
half of the salmon caught in the river, and those salmons come back to life by
Gods' sake" (Kayano, 1977).
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Table 1. Red data book of Japanese freshwater fishes (Environmental Agency of
Japan, 1989)

Extinct Subspecies (2):
Salmo (Oncorhynchus) nerka kawamurai "konimasu”
Pungitius pungitius katbarae "minamitomiyo”
Endangered Species, Subspecies and Forms (16):
Salvelinus leucomaenis f. "kirikuchi”
Salmo (Oncorhynchus) masou ishikawai (sea-run type) "satsukimasu”
S. (0.) masou ishikawai (parrless type) "twame"
Plecoglossus altivelis ryukyuensis ' ryukyuayu
Salanx ariakensis "ariakeshirauo” _
Salangichthys (Neosalanx) regani "ariakehimeshirauo”
Aphyocypris (Aphyocypris) sinensis "hinamoroko™
Pseudorasbora pumila subsp. "ushimotsugo”
Acheilognathus longipinnis "itasenpara”
Rhodeus oceluatus smithi "nihonbaratanago™
R. sinensis suigensis "suigenzenitanago”
Tanakia tanago "miyakotanago”
Leptobotia curta "ayamodoki”
Pseudobagrus (Coreobagrus) ichikawai "nekogigl"
P. (Pseudobagrus) aurantiacus subsp. "ariakegibachi”
Pungitius pungitius subsp. "musashitomiyo"
Emergent species, Subspecies and Forms (6):
Hucho perryi "ito" -
Salvelinus leucomaenis f. imbrius "gogi”
Leuciscus (Tribolodon) sp. "ukekuchiugui”
Gasterosteus aculeatus leiurus "hariyo”
Boleophthalmus pectinirostris "mutsugoro”
Trachidermus fasciatus "yamanokami”
Rare species and Subspecies (17):
Lampetra (Entosphenus) tridentata "mitsubayatsume”
L.~ (Lethenteron) kessleri “shiberiayatsume”
Coilia nasus nasus "etsu”
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Table 1. (Continued)

Salvelinus malma malma "oshorokoma™

S. malma miyabei "miyabeiwana"
Salmo (Oncorhynchus) masou subsp. "biwamasu”
Pseudorasbora pumila pumila "shinaimotsugo”
Acheilognathus typus "zenitanago"

Pungitius tymensis "ezotomiyo"

Macropodus opercularis "taiwankingyo"
Sinipérca (Bryttosus) kawamebari "oyanirami"
Lates japonicus "akame"

Ophieleotris sp. "tanagomodoki"
Chaenogobius taranetzi "shinjikohaze™"
Luciogobius pallidus "idomimizuhaze"

L. albus "dokutsumimizuhaze”
Rhyacichthys aspro "tsubasahaze”
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Abstract, Systematics of Taiwanese reptiles has recently been remarkably
progressed, involving descriptions of new taxa, resurrections of previously
invalidated names, and additions of new locality records. However, these, as
well as recent taxonomic rearrangements of various categories of related taxa,
have made it difficult to catch up with nomenclature of Taiwanese reptiles in an
up-to-date manner. Such confusion also makes it difficult to evaluate the
herpetogeographical properties of Taiwan appropriately. This review is aimed
first to provide a contemporary standard of classifications of reptilian taxa
recognized from Taiwan, and then to make a preliminary biogeographical
analysis on them by assembling the latest knowledges on their distributions and
relationships with other taxa from outside.

A total of 75 squamata and 5 testudine species and subspecies are
recognized. Analysis using a similarity index demonstrates a closer relationship
of the Taiwanese herpetofauna with that of the continent than of the Ryukyu
Archipelago or the Philippines. Also, analysis of distributional patterns of the
possible closest relatives of endemic taxa strongly suggests the closest historical
relationships of Taiwan and the continent. These results well coincide with the
geohistorical scenario of Taiwan outlined by geological and geomorphological
evidences.
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INTRODUCTION

Taiwan is located in the insular region of East Asia, and about 80 km off-
shore of the continetal China. The latitudinal location of Taiwan makes its
climate primarily subtropical. But the highly complicated geomorphology,
resulting from the tectonic movements of the Philippine Plate during Pliocene
and Pleistocene (Yen, 1977), has remarkably increased the environmental
diversity of the main-island (Kano, 1940), which has supported highly
diversified fauna and flora including various reptiles.

Wang and Wang (1956) listed 94, including 82 terrestrial, species and
subspecies of reptiles as occurring in Taiwan. The paper is actually an excellent
review on knowledges accumulated to that date. However, a large number of
systematic works have subsequently been made on the Taiwanese reptiles,
involving several additions to and deletions from Wang and Wang's (1956)
faunal list, as well as extensive rearrangements of the status of many species and
subspecies included there. These have been causing some confusions in the
recognition and nomenclature of many of the Taiwanese taxa [see Ota (19914, b)
for example].

As such, it is worth to provide a contemporary standard of classifications
of reptilian taxa recognized from Taiwan as below. I also make preliminary
biogeographical analyses on them by assembling the latest knowledges on their
distributions and relationships with other taxa from outside of Taiwan.

SYSTEMATICS

The following list primarily derives from that provided by Wang and
Wang (1956), and therefore, detailed information for each taxon given in that
paper is omitted. Distributions of related species and subspecies outside Taiwan
are outlined on the basis of information provided by Brown and Alcala (1970,
1978,1980: for the Philippine reptiles), Iverson (1986: for Testudines), Tian and
Jiang (1986: for reptiles from the continental China), Toyama (1985: for reptiles
from the Ryukyu Archipelago), and Welch (1988: for snakes), unless otherwise
noted.
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Squamata

Family Agamidae Gray, 1827
(enus Japalura Gray, 1853
Distribution.--Distribution of the genus can be divided into two
discontinuous regions; one consists of northern India, Nepal, northern
Indochina and the southern China, and the other ranges around the
insular East Asia including Taiwan (the main-island, and Lanyu and
Lutao Islands) and the Ryukyu Archipelago (Fig. 1). Although two
Bornean species had long been assigned also to Japalura (Wermuth,
1967), Moody (1980) negated their monophyly with the other species
of this genus.
Remarks.-- Classification of Taiwanese Japalura has been a history of
confusion [see Ota (1991a, c) for review]. Four species and
subspecies, all endemic to Taiwan, are currently recognized.

Fig. 1. A map of East and southeast Asia showing the range of the genus
Japalura (stippled area).

— 49 —

-l



Japalura swinhonis Giinther, 1864

Distribution.--Almost all around Taiwan (including Lanyu and Lutao

Islands) exclusive of montane and high altitude areas (< c.a. 1200m_
above sea level: Fig. 2)

Remarks.--The name has long been applied to another form by mistake

Fig. 2.

(Ota, 1991c: see below).

—22°

l | ! |
A map of Taiwan showing ranges of Japalura swinhonis (stippled
area), J. brevipes (horizontally hatched area), J. makii (obliquely
hatched area), and J. polygonata subsp. (vertically hatched area).
Contour lines indicate the altitude of 1000 m above sea level.




Photographs of recently dicovered or taxonomically poorly known
agamids from Tailwan. A. & B: amale & a female Japalura brevipes,
respectively. C & D: a male & a female J, makii, respectively. E: a
female J. polygonata subsp.
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Japalura brevipes Gressitt, 1936: Fig. 3A & B

Distribution.--Known from central high altitude area of the main-island (>
c.a. 1200m above sea level: Fig. 2).

Remarks.--The species had long been regarded as conspecific with J.
swinhonis, but recently re-evaluated to be a distinct species on the
basis of morphological and karyological evidences (Ota, 1989a).

Japalura makii Ota, 1989: Fig. 3C & D

Distribution.--The known distribution of this species is confined to the
southwestern flank of the central range of mountains on the main-
island (Fig. 2)

Remarks.--The species had long been regarded as conspecific with J.
swinhonis, but was recently described as a distinct species on the basis
of morphological and karyological evidences (Ota, 1989b).

Japalura polygonata subsp.: Fig. 3E

Distribution.--Northern lowland area of the main-island (Fig. 2).

Remarks.--This form had long been regarded as the typical J swinhonis by
mistake, and were recently proved to be conspecific with J. polygonata
from the Ryukyu Archipelago (Ota, 1991c).

Family Gekkonidae Gray, 1825

Genus Gekko Laurent, 1768 -
Distribution.--South, Southeast and East Asia, and the western Oceania.
Gekko hokouensis Pope, 1928

Distribution.--The main-island and Lanyu Island (Ota et al., 1988, 1989a).
Known also from the Ryukyu Archipelago, southern tip of Kyushu,
Japan, and the eastern continental China (Fig. 4).

Remarks.--Gekko hokouensis had long been regarded as a junior
synonym of G. japonicus, but was recently resurrected by Zhou et al.
(1982). Taiwanese population was subsequently reassigned to
hokouensis by Otaet al. (1988, 1989a),

Gekko kikuchii Oshima, 1912: Fig. 5A

Distribution.--Endemic to Lanyu Island (Fig. 4).

Remarks.--Wang (1962) and Lin and Cheng (1990) assumed the close
morphological resemblance of this species with G. monarchus and G
mindorensis from Southeast Asia. Ota (1989¢) and Ota et al. (1990
provided chromosomal data that support this assumption.

52 —



iy

Fig. 4. A map of East and Southeast Asia showing ranges of Gekko
hokouensis (stippled area) and G. kikuchii (vertically hatched area).
Ranges of G. monarchus and G. mindorensis, the possible closet
relatives of the latter, are also indicated with horizontal hatches.

Genus Gehyra Gray, 1834

Distribution--Australia and areas represented by the range of G. mutilata
(see below).

Remarks.--Highly diversified in Australia, Oceania, and Indochina (e.g.,
King, 1983; King and Horner, 1989; Wermuth, 1965).

Gehyra mutilata (Wiegmann, 1835)

Distribution.--The main-island. Widely known from Southeast Asia,
islands of Indian and Pacific Oceans, Madagascar and Mexico
(Wermuth, 19635: Fig. 6).

Remarks.--This species is very rare in Taiwan (Lue et al., 1987a).
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Fig. 5.

Photographs of recently discovered or taxonomically poorly known
gekkonids from Taiwan. A: Gekko kikuchii. B: Lepidodactylus
fugubris. C: L. yami. D: Hemiphyllodactylus typus typus. E:
Hemidactylus stejnegeri.
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Fig. 6. A map of East and Southeast Asia showing the range of Gehyra
mufilata (stippled area).

Genus Lepidodactylus Fitzinger, 1843

Distribution.--Represented by the range of L. lugubris (see below).

Remarks.--Brown and Parker (1977) recognized three subgroups within
the genus based on morphological features.

Lepidodactylus lugubris (Duméril et Bibron, 1836): Fig. 5B

Distribution.--The main-island and Lutao Island (Cheng, 1987a; Ota,
1986). Widely distributed in the Ryukyu Archipelago, South and
Southeast Asia, Pacific Islands and Ceniral and South America (Ota,
1989c¢; Peters and Donoso-Barros, 1970¢; Wermuth, 1965: Fig. 7)

Remarks.--L. fugubris is known to be parthenogenetic in general, making
itself a successful colonizer, although bisexual populations are also
reported (Cuellar and Kliuge, 1972; Ineich, 1988; Ota, 1989d). It
belongs to Group III of Brown and Parker (1977) characterized by
divided terminal scansors on digits and diversified in the Philippines
(Brown and Alcala, 1978).

Lepidodactylus yami Ota, 1987: Fig. 5C
Distribution.--Endemic to Lanyu Island (Fig. 7).
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Remarks.--The species also belongs to Brown and Parker's (1977) Group
111, and most closely resembles L. balioburius from Batan Island in the
northern Philippines (Ota, 1987; Ota and Crombie, 1989).

Fig. 7. A map of East and Southeast Asia showing ranges of
Lepidodactylus lugubris (stippled area) and L. yami (vertically
hatched area). The range of L. balioburius, the possible closest
relative of the latter, is also indicated with horizontal hatches.

Genus Hemiphyllodactylus Bleeker, 1860

Distribution.--South, Southeast and East Asia, southern continental China,

and the Pacific islands (Wermuth, 1965).
Hemiphyllodactylus typus Bleeker, 1860

Distribution.--South, Southeast and East Asia, and the Pacific islands
(Wermuth, 1965).

Remarks.--Four subspecies are recognized (Auffenberg, 1980; Ota,
1990).

Hemiphyllodactylus typus typus Bleeker, 1860: Fig. 5D

Distribution.--The main-island, and Lutao and Lanyu Islands (Lue et al.,
1987b; Ota and Ross, 1990). Known also from the southern Ryukyus,
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Southeast Asia and Pacific islands (Ota, 1990; Wermuth, 1965: Fig.
8). '

Fig. & A map of East and Southeast Asia showing the range of
Hemiphyllodactylus typus typus (stippled area).

Genus Hemidactylus Oken, 1817 ‘
Distribution.--Tropical, subtropical and partially temperate regions around
the world (Wermuth, 1965).
Remarks.--More than 80 species are so far reported.
Hemidactylus frenatus Duméril et Bibron, 1836
Distribution.--All around Taiwan including Lanyu and Lutao Islands but
exclusive of high altitude areas and the northernmost part of the main-
island. Known also from the Ryukyu Archipelago, southeasiern
continental China. Southeast Asia, and the northern Australia
(Wermuth, 1965: Fig. 9).
Hemidactylus bowringii (Gray, 1845)
Distribution.--All around the main-island exclusive of high altitude areas.
Known also from the Ryukyu Archipelago, southern continental
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China, northern Indochina, Nepal and the northern India (Wermuth,
1965: Fig. 9).

gy

- | : . E ;
Fig. 9. A map of Eust and Southeast Asia showing ranges of Hemidactylus

frenatus (horizontaily hatched area) and H. bowringii (stippled
area).

Hemidactylus stejnegeri Ota et Hikida, 1989: Fig. 5E

Distribution.--The main-island. Recently recorded from the northern
Philippines, too (Ota and Hikida, 1989a). It is, however, impossible at
present to outline the range of this species outside Taiwan, due to the
lack of the chromosomal data for Hemidactylus garnotii-vietnamensis
complex in the adjacent regions (Ota and Hikida, 1989b; Ota et al.,
1986).

Remarks.--H. stefnegeri is triploid, parthenogenetic species, and exhibits
chromosoinal differentiations within Taiwan, as well as between
Taiwan and the Philippines (Ota and Hikida, 1989a, b; Ota et al.,
1989b).

Family Lacertidae Gray, 1825
Genus Takydromus Daudin, 1802
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Distribution.--Southeast and East Asia, but excluding the Philippines and

the eastern Indonesia.
Takydromus kuehnei Van Denburgh, 1909

Distribution.--The main-island. Known also from the southeastern
continental China (Fig. 10).

Remarks.--The species had long been assigned to Platyplacopus
Boulenger, 1917 (Lin and Cheng, 1980). The genus, however, was
synonymized with Takydromus by Arnold (1989).

Fig. 10. A map of East and Southeast Asia showing ranges of Takydromus
kuehnei (stippled area), T. stejnegeri (horizontally hatched area) and
T. formosanus (vertically hatched area). The range of T.
septentrionalis, the possible closest relative of the latter two species
is also indicated with oblique hatches.

Takydromus formosanus Boulenger, 1894
Distribution.-- Endemic to the main-island (Fig. 10).
Remarks.--Closely resembling T. stejnegeri and T. septentrionalis
(Boulenger, 1920; Cheng, 1987b).
Takydromus stejnegeri Van Denburgh, 1912: Fig. 11A
Distribution.--Endemic to Taiwan (Fig. 10).



Photographs of recently discovered or taxonomically poorly known
lacertids and scincids from Taiwan. A: Takydromus stejnegeri. B:
T. hsuchshanensis. C: Eumeces chinensis leucostictus. D: Mabuya
multicarinata borealis. E: Sphenomorphus taiwanensis.
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Remarks.--T. stejnegeri had long been regarded as a junior synonym of 7.
septentrionalis. Based on morphological comparisons between
samples from Taiwan and the continent, Cheng (1987b) resurrected the
former as a valid species.

Takydromus sauteri Van Denburgh, 1909

Distribution.--Endemic to the southern part of the main-island and Lanyu
Island (Fig. 10).

Remarks.--The relationship of 7. sauteri with other congeneric species is
an open question for future studies.

Takydromus hsuehshanensis (Lin et Cheng), 1981: Fig. 11B

Distribution.--Known only from the high altitude area of the main-island
(Fig. 12)

Remarks.--The species is probably closely allied to-T. tachydromoides, T.
wolteri and T. amurensis (Lin and Cheng, 1981).

Fig. 12. A map of East and Southeast Asia showing the range of
Takydromus hsuchshanensis (obliquely hatched area). Ranges of
T. wolteri, T. amurensis and T. tachydromoides, the possible
closest relatives of T. hsuehshanensis, are also indicated with
stipples, and vertical and horizontal hatches, respectively.

Family Scincidae Gray, 1825
Genus Eumeces



Distribution.--Eurasia (exclusive of tropical region), and North and Central
America,

Eumeces elegans Boulenger, 1887
Distribution.--The main-island and Penghu Islands. Known also from the
southeastern continental China (Fig. 13).

Fig. 13. A map of East and Southeast Asia showing ranges of Eumeces

elegans (stippled area), E. chinensis chinensis (horizontally hatched
area), and E. c. lewicostictus (vertically hatched area).

Eumeces chinensis (Gray, 1838)

Distnibution.--The main-island and Lutao Isiand. Known also from the
southeastern continental China (Fig. 13).

Remarks.--Two subspecies, E. ¢. chinensis and E. c. leucostictus, are
known from Taiwan. Hikida (1988), based on the preliminary analyses
of geographic variation in E. chinensis, elucidated slight differences
between the continental and Taiwanese populations in scale characters.
He, however, defered the conclusion regarding the -validity of E. c.
formosensis described by Van Denburgh (1912) as an endemic
subspecies of the main-island.

Eumeces chinensis chinensis (Gray, 1838)

Distribution.--The main-island and the southeastern continental China
(Fig. 13).

Eumeces chinensis leucostictus Hikida, 1988: Fig. 11C
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Distribution.--Endemic to Lutao Island (Fig. 13).

Remarks.--This subspecies differs from the others in scutellation and
juvenile dorsal pattemn, and may possibly be most closely related to the
main-island population (Hikida, 1988).

Genus Emoia Gray, 1845
Distribution.--Southeast Asia, Australia and the Pacific 1slands.

Emoia atrocostata (Lesson, 1831)

Distribution.--Southeastern coast of the main-island and Lanyu Island.
Widely distributed in the insular region of Southeast Asia, the westemn
Pacific islands, and the Miyako Group of the southern Ryukyus (Fig.
14).

Fig. 14. A map of East and Southeast Asia showing the range of Emoia
atrocostata (stippled area).

Genus Mabuya Fitzinger, 1826
Distribution.--Tropical and subtropical regions of Asia, Africa, and South
Amernca.
Mabuya longicaudata (Hallowell, 1857)
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Distribution.--The main-island, and Lanyu and Lutao Islands. Known also

from the southeastern continental China, Indochina, and Malay
Peninsula (Fig. 15).

Fig. 15. A map of East and southeast Asia showing ranges of Mabuya

longicaudata (stippled area) and M. multicarinata borealis
(horizontally hatched area).

Muabuya multicarinata (Gray, 1845)

Distribution.--Philippine Islands and adjacent regions.

Mabuya multicarinata borealis Brown et Alcala, 1980: Fig. 11D

Distribution.--Lanyu Island. Know also from the northern half of the
Philippines (Fig. 15).

Remarks.--Chen (1984) listed M. multicarinata as occurring on Lanyu
Island for the first time. Later, Cheng (1987c) provided detailed
description of specimens from the island. Lin and Cheng (1990) noted
the possible morphological differentiations between Lanyu and
Philippine populations. They, however, did not refer to the analysis of
variation of the Philippine populations by Brown and Alcala (1980),
which resulted in the subspecific division of the species. I compared
available specimens from Lanyu Island and those of M. m. borealis
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from the northern Philippines, and found no significant differences
between them (Ota, 1991d).

Genus Scincella Mittleman, 1950

Distribution.--South and Southeast Asia, and the southeastern North
America (Greer, 1974).

Remarks.--Ouboter (1986) reviewed Asian species of the genus
taxonomically, and assigned all populations from East Asia (including
Taiwan, Ryukyu Archipelago, Korea and Tsushima Island of Japan) to
S. modesta. However, the number and size of samples used for the
analyses were too small, and he did not examine specimens from the
insular regions at all. My unpublished data, as well as those provided
by Takenaka (1987), do not support this conclusion. Wang and Zhao
(1986), on the other hand, reviewed the Chinese species of Scincella,
but did not refer to the population from Taiwan. Although the
Taiwanese population closely resembles S. modesta from the
sountheastern part of the continent, some differences are recognizable
between them (Ota, unpubl.). Thus, I here treat the Taiwanese
population as an endemic species.

Scincella formosensis (Van Denburgh, 1912)

Fig. 16.

Distribution--Endemic to the main-isiand (Fig. 16).

A map of East and Southeast Asia showing ranges of Scincella

formosensis (stippled area) and Sphenomorphus taiwanensis
(vertically hatched area). The range of Scincella modesta, the
possible closest relative of the former, is also indicated with

horzontal hatches.
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Genus Sphenomorphus Fitzinger, 1843
Distribution.--South and Southeast Asia, islands of the West Pacific, and

Australia (Greer, 1974).
Remarks.--An extremely heterogenious and diversified group (Greer,

1974, 1979; Brown and Alcala, 1980), and its monophyly is an

open question for future studies.
Sphenomorphus taiwanensis Chen and Lue, 1987: Fig. 11E
Distribution.--Restricted to the high altitudes of the main-island (Fig. 16).
Remarks.--Chen and Lue (1987) compared S. faiwanensis with others,
and noted the resemblance of the species with S. courcyanum from
Himalaya and §. helenae from Indochina on the basis of literature

description.

Sphenomorphus boulengeri Van Denburgh, 1912
Distribution.--The main-island, and Lanyu and Lutao Islands. Known also

from the southeastern continental China (Fig. 17).
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Fig. 17. A map of East and Southeast Asia showing ranges of
Sphenomorphus boulengeri (stippled area) and S. indicus

(horizontally hatched area).
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Remarks.--Okada (1939) synonymized boulengeri with indicus, and Wang
and Wang (1956) followed this account. Wang (1962), however, re-
evaluated the validity of the former and revised its diagnosis by
comparing specimens from Lanyu Island with S. indicus.

Sphenomorphus indicus (Gray, 1853)

Distribution--The main-island. Known also from South and Southeast

Asia, and the southern and the eastern continental China (Fig. 17).
Family Anguidae Gray, 1825
Genus Ophisaurus Daudin, 1803

Distribution.--South, Southeast and East Asia, North and Central America,

and Mediterranean coasts of Africa and Europe.
Ophisaurus formosensis Kishida, 1930

Distribution.--Endemic to the main-island (Fig. 18).

Remarks.--Closely resembling O. harti. Its relationships with other species
remain unknown, however (Brygoo, 1987).

Y

Fig. 18. A map of East and Southeast Asia showing ranges of Ophisaurus
harti (stippled area) and Q. formosensis (vertically hatched area).

Ophisaurus harti Boulenger, 1899
Distribution.--The main-island, the southern and the eastern continental
China, and the northem Indochina (Fig. 18).
Family Varanidae Gray, 1827
Genus Varanus Merrem, 1820
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Distribution.--Tropical and subtropical regions of the Old World.
Varanus salvator (Laurent, 1768)
Distribution.--The main-island. Widely distributed in South and Southeast
Asia, and the southern and the southeastern continentai China.
Remarks.--The species was recorded from Taiwan on the basis of several
specimens collected during the last decade. This seems to indicate the
recent entry of this gigantic lizard into Taiwan possibly by means of
artificial transportations with woods from the tropical Asia (Lin and
Cheng, 1990).
Family Typhlopidae Merrem, 1820
Genus Ramphotyphlops Fitzinger, 1843
Distribution.--Represented by the range of braminus below.
Remarks.--The genus had long been considered as a junior synonym of
Typhlops. Robb (1966) recognized two distinct types of hemipenes
within the genus (sensu lato), and resurrected the generic name
Ramphotyphlops to accommodate species characterized by whip-like
hemipenis. McDowell (1974), while confirming Robb's (1966)
partition of Typhlops and proposing several complementary diagnostic
characters for the two genera, claimed that the generic name
Ramphotyphlops is a junior synonym of Typhlina Wagler. Stimson et
al. (1977), however, petitioned the International Commission on
Zoological Nomenclature for conservation of Ramphotyphlops and
suppression of Typhlina. The former name has generally been adopted
ever since (e.g., Nussbaum, 1980; Williams and Wallach, 1989).
Ramphotyphlops braminus (Daudin, 1803)
Distribution,--The main-island and Lanyu Island. Widely distributed in
tropical and subtropical regions around the world (Fig. 19).
Remarks.--R. braminus is an all female, parthenogenetic species with
triploid karyotype (McDowell, 1974; Nussbaum, 1980; Ota et al.,
1991; Wynn et al., 1987).
Genus Typhlops Schneider in Oppel, 1811
Distribution.-- Africa, South and Southeast Asia, the southern continental
China, and New Guinea (Hahn, 1980).
Typhlops koshtinnensis Oshima, 1916
Distribution.--Endemic to the southern part of the main-island (Fig. 19).



Remarks.--This species has been represented by three specimens (Maki,
1931), but all seem to have been lost. Thus, its relationships with other
congeners remain unknown at all.

Fig. 190 A map of East and Southeast Asia showing ranges of

Ramphotyphlops braminus (stippled area) and Typhlops
koshunnensis (horizontally hatched area).

Family Colubridae Oppel, 1811
Genus Achalinus Peters, 1869

Distribution.--The northern Indochina, southeastern China, and Japan
(Fig. 20).

Remarks.--Steindachner (1913) described Achalinopsis as an endemic
genus of Taiwan on the basis of A. sauteri. However, the generic name
and specific epithet were recently synonymized with Achalinus and
formosanus, respectively, by Ota and Toyama (1989a).
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A
Fig. 20. A map of East and southeast Asia showing the range of the genus

Achalinus (stippled area).

Achalinus formosanus Boulenger, 1908

Distribution.--The main-isiand. Known also from the southern Ryukyus
(Ota and Toyama, 1989a, b). :

Remarks.--Its relationships with other congeneric species remain obscure.

Achalinus formosanus formosanus Boulenger, 1908 ‘

Distribution.--Endemic to the high altitudes of the main-island.

Achalinus niger Maki, 1931
Distribution.--Endemic to the high altitudes of the main-island.
Remarks.--Its relationships with other congeneric species remain obscure.
Genus Amphiesma Duméril et al., 1854

Distribution.--South, Southeast and East Asia (Malnate, 1960; McDowell,
1984).

Remarks.--Amphiesma, as well as Rhabdophis and several other generic
names, had long been regarded as junior synonyms of the widely
distributed genus Natrix. Malnate (1960) reevaluated the validity of
Amphiesma as a distinct genus to accommodate stolata (type species),
sauieri, etc.

Amphiesmua sauteri (Boulenger, 1909)
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Distribution.--Northern Indochina and the southeastern China.

Remarks.--Malnate (1962) recognized three subspecies, of which the
nominotypical one is distributed in Taiwan.

Amphiesma sauteri sauteri (Boulenger, 1909)

Distribution.--The main-island. Known also from the southeastern
continental China. The population from Hainan Island may possibly be
included in this subspecies, too (Fig. 21).

“E

Fig. 21. A map of East and Southeast Asia showing ranges of Amphiesma
sauteri (stippled area), A. stolata (horizontally hatched area), and A.
- miyajimae (vertically hatched area).

Amphiesma stolata (Linnaeus, 1758)

Distribution.--The main-island and Lanyu Island. Known also from
Southeast Asia, and the southern and the southeastern continental
China (Fig. 21).

Amphiesma miyajimae (Maki, 1931)

Distribution.--Endemic to the main-island (Fig. 21).

Remarks.--Zhao and Jiang (1986) first listed miyajimae,_as belonging to
Amphiesma. This species closely resembles A. stolata [sce Maki
(1931)1.
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Genus Boiga Fitzinger, 1826
Distribution.--South, Southeast and East Asia.
Bioga kraepelini Stejneger, 1902
Distribution.--The main-island. Known also from the southeastern
continental China (Fig. 22).

Fig. 22. A map of East and Southeast Asia showing ranges of Boiga
kraepelini (stippled area) and Calamaria pavimentata (horizontally
hatched area).

Genus Calamaria Boie, 1826
Distribution.--Southeast and East Asia (Inger and Marx, 1965).
Calamaria pavimentata Duméril et al., 1854

Distribution.--The main-island and Lanyu Island. Widely distributed in the
southern Ryukyus, southeastern continental China, Indochina and
Malay Peninsula (Fig. 22).

Remarks.--The Taiwanese population had been known as an endemic
subspecies C. p. formosana Maki, 1931. However, Inger and Marx
(1965), after examining specimens from various localities, negated the
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division of C. pavimentata into subspecies. I here follow their account,
although it may still require future verifications (Ota, 1982). ‘
Genus Dinodon Duméril, 1853
Distribution--Indochina and East Asia.
Remarks.--See Lycodon section below.
Dinodon rufozonatus (Cantor, 1842)

Distribution.--The northern Indochina and East Asia.

Remarks.—-Two subspecies are recognized.

Dinodon rufozonatus rufozonatus (Cantor, 1842)

Distribution.--The main-island. Widely distributed in the northern
Indochina, southeastern continental China, Korea, and Tsushima
Island of Japan (Fig. 23).

Fig. 23. A map of East and southeast Asia showing the range of Dinodon
rufozonatus rufozonatus (stippled area).

Genus Elaphe Fitzinger, 1833
Distribution.--Eurasia and North America.
Remarks.--A large, heterogeneous, and possibly polyphyletic group.
Elaphe carinata (Giinther, 1864)



Distribution.--Northern Indochina, southeastern China and the southern
Ryukyus.

Remarks.--E. c. yonaguniensis is known from the southem Ryukyus
(Takara, 1962).

Elaphe carinata carinata (Giinther, 1864)

Distribution.--The main-island, and Lanyu and Lutao Islands. Known also

from the northern Indochina and the southeastern continental China
(Fig. 24).

Fig. 24. A map of East and Southeast Asia showing ranges of Elaphe

carinata carinata (stippled area) and E. porphyracea nigrofasciata
(horizontally hatched area).

Elaphe porphyracea (Cantor, 1839)
Distribution.--Southeast Asia, and the southern and the southeastern
China.
Elaphe porphyracea nigrofasciata (Cantor, 1839)
Distribution.--The main-island. Known also from the southeastern
continental China (Fig. 24).
Elaphe mandarina (Cantor, 1842)
Distribution.--The northern Indochina and the southeastern continental
China (Fig. 25).
Remarks.--Two subspecies are recognized.
Elaphe mandarina takasago Takahashi, 1930
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Distribution.--Known only from the high altitude area of the main-island.

Fig. 25. A map of East and Southeast Asia showing the range of Elaphe
mandarina takasago (stippled area). The range of the nominotypical
subspecies is also indicated with horizontal hatches.

Elaphe taeniura Cope, 1861
Distribution.--Southeast and East Asia.
Elaphe taeniura friesei (Wemer, 1926)
Distribution.--The subspecies is endemic to the main-island, but closely
resembles the nominotypical subspecies that occurs in Indochina, and
the southern and the eastern continental China (Fig. 26).
Genus Enhydris Latreille, 1802
Distribution.--South and Southeast Asia, and the southeastern China.
Enhydris chinensis (Gray, 1842)
Distribution.--The main-island. Known also from the northeastern
Indochina and the southeastern continental China (Fig. 27).
Enhydris plumbea (Boie, 1827)
Distribution.--The main-island. Known also from the southeastern
continental China, Indochina, Malay Peninsula and Sunda Archipelago
(Fig. 27).
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Fig. 26. A map of East and Southeast Asia showing the range of Elaphe
taeniura friesei (stippled area). The range of the nominotypical
subspecies is also indicated with horizontal hatches.

Genus Cyclophiops Boulenger, 1895

Distribution.--South, Southeast and East Asia.

Remarks.--Cundall (1981) resurrected the generic name, Entechinus, to
accommodate six Asian species (including major) formerly assigned to
the genus Opheodrys, chiefly on the basis of osteological features.
Many recent authors have followed this account. However, Toriba
(1989) claimed that the generic name, Cyclophiops, has a priority over
Entechinus.

Cyclophiops major (Giinther, 1858)

Distribution.--The main-island. Known also from the northern Indochina

and the southeastern continental China (Fig. 28).
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Fig. 27. A map of East and Southeast Asia showing ranges of Enhydris
chinensis (stippled area) and E. plumbea (vertically hatched area).

Fig. 28. A map of East and Southeast Asia showing ranges of Entechinus
major (stippled area), Lycodon ruhstrati ruhstrati (vertically hatched
area), and Macropisthodon rudis rudis (horizontally hatched area).
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Remarks.--Maki (1931) described a subspecies, bicarinata, from a
mountain of the main-island, which was considered to differ from the
nominotypical subspecies chiefly by having keeled body scales in a
few median rows. This character, however, seems to be highly
variable within a sample from a single locality (Ota, unpubl.). Thus, I
follow the invalidation of bicarinata by Mao (1964).

Genus Lycodon Boie, 1826
Distribution.--South, Southeast and East Asia.
Lyéodon ruhstrati (Fischer, 1886)

Distribution.--Southeastern China.

Remarks.--The species had inadequately been treated as a subspecies of
Dinodon septentrionalis. Two subspecies are recognized (Ota, 1988).

Lycodon ruhstrati ruhstrati (Fischer, 1886)

Distribution.--The main-island. Known also from the southeastern
continental China (Fig. 28).

Remarks.--There may be some morphological differentiations between the
Taiwanese and the continental populations (Ota, 1988).

Genus Macropisthodon Boulenger, 1893

Distribution.--South, Southeast and East Asia.

Macropisthodon rudis Boulenger, 1906

Distribution.--Southeastern China.

Remarks.--Wang and Wang (1956) listed M. r. carinata (Van Denburgh,
1909) as a subspecies endemic to Taiwan. I, however, found no
significant differences between the samples from Taiwan and the
continent.

Macropisthodon rudis rudis Boulenger, 1906

Distribution.--The main-island. Known also from the southeastern
continental China (Fig. 28).

Genus Oligodon Boie, 1827
Distribution.--South, Southeast and East Asia.
Oligodon formosanus (Giinther, 1872)

Distribution.--The main-island, and Lanyu and Lutao Islands. Known also
from the northern Indochina and the southeastern continental China
(Fig. 29).

Remarks.--The species was designated as the type of the genus Holarchus
Cope, 1887 by Pope (1935), who provided definitions of Holarchus
for its validity: he argued that the general morphology of hemipenis




differs between Oligodon [sensu Pope (1935)] and Holarchus, and that
variation in other characters coincides with this differences. However,
as Pope (1935) also noted, it is difficult to divide Oligodon (sensu lato)
into two groups clearly on the basis of hemipenial morphology. Thus,
many recent authors regarded Holarchus as a junior synonym of
Oligodon (e. g., Leviton, 1963a). Although Oligodon may possibly be
divided into more than one natural groups in futuare, its division seems
premature and I follow the latter account here. -

.....
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Fig. 29. A map of East and Southeast Asia showing ranges of Qligodon
Jormosanus (stippled area) and O. ornatus (horizontally hatched
area).

Oligodon ornatus Van Denburgh, 1909

Distribution.--The main-island. Also known from the eastern continental

China (Fig. 29).
Genus Pareas Wagler, 1830

Distribution.--South, Southeast and East Asia.

Remarks.--The generic name, Amblycephalus Kuhl in Boie, 1827, is often
used as the senior synonym of Pareas. The former is, however, a
junior homonym of Amblycephalus Zedler, 1803, for Cestoda, and
thus is suppressed (see Williams and Wallach, 1989).

Pareas formosensis (Van Denburgh,1909)
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Distribution.--Endemic to the main-island.
Remarks.--No information is available regarding its relationships with
other congeneric species.
Pareas komaii (Maki, 1931)
Distribution.--Endemic to the main-island.
Remarks.--No information is available regarding its relationships with
other congeneric species.
Genus Psammodynastes Giinther, 1858
Distribution.--Represented by the range of pulverulentus.
Psammodynastes pulverulentus (Boie, 1827)
Distribution.--The main-island and Lanyu Island. Widely distributed in
South, Southeast and East Asia (Fig. 30).

Fig. 30. A map of East and Southeast Asia showing ranges of
Psammodynastes pulverulentus (stippled area) and Pseudoxenodon
stejnegeri stejnegeri (vertically hatched area). The range of the other
subspecies of P. stejnegeri (1.€., P. 5. striaticaudatus: see the text) is
also indicated with horizontal hatches.
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Remarks.--Wang (1962} assumed the entry of this species to Taiwan from
the Philippines. However, Rasmussen (1975), on the basis of analyses
of variation using a large series of samples from various localities,
rejected this assumption, and surmised that the Taiwanese population
migrated from the continent.

Genus Pseudoxenodon Boulenger, 1890

Distribution.--South, Sountheast and East Asia. .

Remarks.--Classification of the species belonging to this genus is utter
chaos, and revisional study is being performed (Ineich and Ota, in
prep.).

Pseudoxenodon stejnegeri Barbour, 1908

Distribution.--East Asia (Fig. 30).

Pseudoxenodon stejnegeri stejnegeri Barbour, 1908

Distribution.--Endemic to the high altitudes of the main-island.

Remarks.--Taiwanese population is often treated as belonging to P.
macrops or nothus (e. g., Chan, 1981; Chen, 1984; Lue, 1989).
Recently, Toriba in Zhao (1983) pointed out that stejnegeri Baubour,
1908 from Taiwan bears a priority over striaticaudatus Pope 1928 from
the continent, and the latter over nothus Smith, 1942. Thus, on the
basis of the assumption that the three names are conspecific with each
other and that the Taiwanese population differs from the continental
population in the subspecific level, he proposed the designation of the
Taiwanese population to be the nominotypical subspecies of P.
stejnegeri. Despite that future verifications, using reasonable number
and size of 'sa'mplcs, are strongly required, 1 follow this account at
present.

Genus Pryas Fitzinger, 1843
Distribution.--Represented by the range of mucosus.
Ptyas mucosus (Linnaeus, 1758)

Distribution.--The main-island. Widely distributed in South, Southeast and

East Asia (Fig. 31).
Ptyas korros (Schlegel, 1837)
Distribution.--The main-island. Widely distributed in Southeast and East
Asia (Fig. 31).
Genus Rhabdophis Fitzinger, 1843
Distribution.--Southeast and East Asia.
Remarks.--See remarks on the genus Amphiesma above.
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Fig. 31. A map of East and Southeast Asia showing ranges of Ptyas
mucosus (stippled area) and P. korros (horizontally hatched area).

Rhabdophis swinhonis (Giinther, 1868)
Dijstribution.--Endemic to the main-isiand.
Remarks.--No information is available regarding its relationships with
other congeneric species.
Rhabdophis tigrinus (Boie, 1826)
Distribution.--Widely distributed in East Asia (Fig. 32).
Rhabdophis tigrinus formosanus (Maki, 1931)
Distribution.--Endemic to the high altitudes of the main-island (Ota and
Mori, 1985).
Genus Sibynophis Fitzinger, 1843
Distribution.--South, Southeast and East Asia.
Sibynophis chinensis (Glinther, 1889)
Distribution.--Southeastern part of China.
Remarks.--Zhao (1987) recognized three subspecies.
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Fig. 32. A map of East and Southeast Asia showing the range of Rhabdophis
tigrinus formosanus (stippled area). Ranges of the other subspecies -
are indicated with stipples.

Sibynophis chinensis chinensis (Ginther, 1889)

Distribution.--The main-island. Known also from the southeastern
continental China (Fig. 33).

Remarks.--Zhao (1987) assigned the Taiwanese population to the
nominotypical subspecies.

Genus Sinonatrix Rossman et Eberle, 1977

Distribution.--South and Southeast Asia.

Remarks.--Rossman and Eberle (1977) recognized four natural groups in
the genus Natrix [sensu Malnate (1960) and Malnate and Minton
(1965)] each characterized by osteological, scutellational, hemipenial
and karyological features. Thus, they resurrected Nerodia, and
described Afronatrix and Sinonatrix to accommodate North American,
African and Asian members, respectively. Zhao and Jiang (1986) listed
suriki from Taiwan as a subspecies of percarinaia from the continent,
probably following Mao (1965a).
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Fig. 33. A map of East and Southeast Asia showing the range of Sibynophis
chinensis chinensis (stippled area).

Fig. 34. A map of East and Southeast Asia showing ranges of Sinonatrix
annularis (stippled area) and S. percarinata suriki (horizontally
hatched area). The range of the nominotypical subspecies of the
latter 1s also indicated with vertical hatches.
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Sinonatrix annularis (Hallowell, 1856)
Distribution.--The main-island. Known also from the southeastern
continental China (Fig. 34). |
Sinonatrix percarinata (Boulenger, 1899)
Distribution.--Southeastemn China (Fig. 34).
Sinonatrix percarinata suriki (Maki, 1931)
Distribution.--Endemic to the matn-island.
Genus Xenochrophis Giinther, 1864
Distribution.--Represented by the range of piscaror below.
‘Remarks.--Malnate and Minton (1965) rearranged the genus, formerly
considered to be monotypic, to accommodate several species including
piscator.
Xenochrophis piscator (Schneider, 1799)
Distribution.--The main-island. Widely distributed in South, Southeast and
East Asia (Fig. 35).

Fig. 35. A map of East and Southeast Asia showing ranges of Xenochrophis
piscator (stippled area), and Zaocys dhumnades Oshimai
(horizontally hatched area) and the other subspecies (vertically
hatched area).
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Genus Zaocys Cope, 1861

Distribution.--South, Southeast and East Asia.

Remarks.--Welch (1988) treated the genus as a synonym of Pryas but
without providing any explanations.

Zaocys dhumnades (Cantor, 1842)

Distribution.--The main-island. Known also from the eastern and the
southeastern continental China (Fig. 35).

Zaocys dhumnades oshimai Stejneger, 1952

Distnibution.--Confined to the main-island.

Remarks.--Mao(1965b) verified the validity of Z. d. eshimai as an
endemic subspecies of Taiwan.

Family Elapidae Boie, 1827 _
Genus Bungarus Daudin, 1803
Distribution.--South, Southeast and East Asia.
Bungarus multicinctus Blyth, 1860

Distribution.--The northern Indochina, and the southern and the
southeastern China.

Bungarus multicinctus muliicinctus Blyth, 1860

Distribution.--The main-island. Known also from the southeastern
continental China (Fig. 36).

Fig. 36. A map of East and Southeast Asia showing ranges of Bungarum
multicinctus multicinctus (stippled area) and Naja naja atra (vertically
hatched area).
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Genus Naja Laurent, 1768
Distribution.--Tropical and subtropical Asia and Africa.
Naja naja (Linnaeus, 1758)

Distribution.--Widely distributed in Southwest, South, Southeast and East
Asia.

Naja naja atra Cantor, 1842

Distribution.--The main-island. Known also from the northern Indochina
and the southeastern continental China (Fig. 36).

Genus Calliophis Gray, 1834

Distribution.--South, Southeast and East Asia,

Remarks.--Smith (1943) neégated the distinctiveness between
Hemibungarus Peters, 1862 (type species: Elaps calligaster Wiegmann,
1834) and Calliophis (type species: Calliophis gracilis Gray, 1834),
and synonymized the former with the latter. McDowell (1986)
demonstrated the high heterogeneity of Calliophis [sensu Smith
(1943)] on the basis of jaw architecture and other morphological
characters: he revealed the distinct differences especially between C.
gracilis and a subgroup consisting of calligaster, japonicus,
macclellandi and kelloggi. Later, he (1987) used Hemibungarus as the
generic name for calligaster, but retained the latter three species in
Calliophis. Morphological features described by McDowell (1986,
1987) seem to be sufficient for the removal of japonicus, macclellandi
and kelloggi from Calliophis to reassign them to Hemibungarus. 1,
however, follow McDowell (1987), and defer the problem for future,
inclusive studies on the genus Calliophis (sensu lato).

Calliophis muacclellandi (Reinhardt, 1844)

Distribution.--Nepal, northern India, northern Indochina, southern,
southeastern and eastern China, and the southem Ryukyﬁs (Fig. 37).

Remarks.--Three subspecies are recognized.

Calliophis macclellandi swinhoei Van Denburgh, 1912

Distribution.--Endemic to the main-island.

Calliophis japonicus Giinther, 1868

Distribution.--The main-island. Known also from the central Ryukyus

(Fig. 38).




Fig. 37. A map of East and Southeast Asia showing the range of Calliophis
macclellandi swinhoei (horizontally hatched area). Ranges of the
nominotypical subspecies and C. m. iwasakii are also indicated with
stipples and vertical hatches, respectively.

Remarks.--Loveridge (1946) treated sauteri as a subspecies of Calliophis
Jjaponicus, and most subsequent authors referring to the classification
of the East Asian Calliophis have tentatively followed this account (e.
g., Nakamura and Uéno, 1963; Koba et al., 1977). Distributional
pattern of the subspecies (Fig. 38), however, seems to imply that
future detailed studies will separate the Taiwanese from the Ryukyu
populations as a full species. Character distributions of Calliophis
species provided by McDowell (1986, 1987) seem to indicate that C.
Japonicus 1s most closely related to C. kellogi from the continent.

Calliophis japonicus sauteri (Steindachner, 1913)

Distribution.--Endemic to the main-island.

Family Viperidae Laurenti, 1768
Genus Ovophis Burger in Hoge et Romano-Hoge, 1981

Distribution.--South, Southeast and East Asia.

Remarks.--Burger (1971), in his Ph. D. dissertation, recognized a natural
group consisting of monticola and a few other terrestrial forms in the
genus Trimeresurus to form a new genus, Ovophis. However, this
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important work was not published. Later, Hoge and Romano-Hoge
(1981) repeated Burger's (1971) definition of Ovophis in their
publication. Smith (1989), therefore, confirmed the authorship of the
genus as above. Although there still remain some problems in the
monophyly of Ovophis [see Groombridge (1986) for example], I
tentatively treat here as valid.

Fig. 38. A map of East and Southeast Asia showing the range of Calliophis
japonicus sauteri (stippled area). Ranges of the other subspecies of
C. japonicus and C. kellogi, the possible closest relative of the
former, are also indicated with horizontal, and vertical hatches,
_respectively.

Ovophis monticola (Giinther, 1864)
Distributign.--South, Southeast and East Asia.
Ovophis monticola makazayazaya (Takahashi, 1922)
Distribution.--Endemic to the high altitudes of the main-island (Fig. 39).
Remarks.--Most closely resembling O. m. orientalis from the eastern
continental China.

Genus Trimeresurus Lacepede, 1804

Distribution.--South, Southeast and East Asia.



monticola makazayazaya (sippled area) and Trimeresurus gracilis
(vertically hatched area). Ranges of O. m. orientalis, and T.
borneensis and T. puniceus, the possible closest relatives of the
latter, are also indicated with horizontal and oblique hatches,
respectively.

Trimeresurus gracilis Oshima, 1920
Distribution.--Endemic to the high altitudes of the main-island (Fig. 39).
Remarks.--Brattstrom (1964) tentatively assumed this species to be most

closely related to 7. borneensis and T. puniceus on the basis of
external characteristics.

Trimeresurus stejnegeri Schmidt, 1925
Distribution.--Northern India, northern Indochina, and the southern and
the southeastern China.
Remarks.--Chinese populations have often been confused with T.
gramineus, which range, however, is confined to South and Southeast



Asia in reality (Pope and Pope, 1933; Hoge and Romano-Hoge, 1981;
Welch, 1988). Maki (1931) recognized three subspecies within
Taiwan, but Pope (1935) and Mao (1962) assumed them as color
variants without any taxonomic significances.

Trimeresurus stejnegeri stejnegeri Schmidt, 1925

Distribution.--The main-island and Lanyu Island. Known also from the
southeastern continental China (Fig. 40).

Fig. 40." A map of East and Southeast Asis showing ranges of Trimeresurus

stejnegeri stejnegeri (stippled area) and T. mucrosquamatus
(horizontally hatched area).

Trimeresurus mucrosquamatus (Cantor, 1839)

Distribution.--The main-island. Known also from the northern India,
northern Indochina, and the southern and the southeastern continental
China (Fig. 40).

Remarks.--Hoge and Romano-Hoge (1983) established a new genus
Protobothrops (type species: flavoviridis from the central Ryukyus)
chiefly on the basis of external microstructures to accommodate three
species including mucrosquamatus. However, as is pointed out by
Toriba (1989}, there is no other supports for the monophyly of this
group. Thus, I do not use Protobothrops as valid here.

Genus Dienagkistrodon Gloyd, 1979

Distribution.--Represented by the range of acutus below.
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Remarks.--Gloyd (1979) described Dienagkistrodon as a monotypic

_ genus,
Dienagkistrodon acutus (Giinther, 1888)
Distribution.--The main-island. Known alse from the northern Indochina

and the southeastern continental China (Fig. 41).

Fig. 41. A map of East and Southeast Asia showing ranges of
Dienagkistrodon acutus (stippled area) and Vipera russellii
formosensis (vertically hatched area). The range of V. r. siamensis

15 also indicated with horizontal hatches.

Genus Vipera Laurent, 1768

Distribution.--Eurasia.
Vipera russellii (Shaw, 1797)
Distribution.--South, Southeast and East Asia.
Vipera russellii formosensis Maki, 1931
Distribution.--Endemic to the main-island (Fig. 41).
Remarks.--Closely resembling V. r. siamensis from Indochina and the
southeastem continental China.
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Testudines

Family Emydidae Gray, 1825
Genus Chinernys Smith, 1931

Distribution.--Northern Indochina, and southern and eastern China.

Remarks.--Smith (1931) partitioned the genus Geoclemys, and established
Chinemys with reevesii as the type species.

Chinemys reevesii (Gray, 1831)

Distribution.--The main-island. Known also from the eastern continental

China, Korea and the main-islands of Japan (Fig. 42).

Fig. 42. A map of East and Southeast Asia showing ranges of Chinemys
reevesii (stippled area), Cistoclemmys flavomarginata (vertically
hatched area) and Mauremys mutica (horizontally hatched area).

Remarks.--Lovich et al. (1985) noted on a color variety possibly confined
to Taiwan but on the basis of a small sample. They also pointed out the
similarity between samples from Taiwan and the southeastern
continental China, which may possibly be interpreted as indicative of
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the past entry of this turtle from the latter to the former regions.
Although Lovich et al. (1985) assumed the dispersal by means of
rafting on the Kuroshio Current, it scems more likely that C. reevesii
entered into Taiwan through.the recent land-bridge connecting Taiwan
to the continent (see BIOGEOGRAPHY section below for further
discussion.).

Genus Cistoclemmys Gray, 1863

Distribution.--Southeast and East Asia.

Remarks.--Hirayama (1984) recognized two subgroups within the genus
Cuora Gray, 1855, on the basis of cladistic analysis of osteological
characters. He thus resurrected Cistoclemmys to accommodate three
species including flavomarginata. However, evaluation of the status of
Cistoclemmys is still in dispute [e.g., validated by Gaffney and Meylan
(1987), but invalidated by Sites et al. (1984)], and requires future
verifications.

Cistoclemmys flavomarginata Gray, 1863

Distribution.--The main-island. Known also from the southeastern
continental China (Fig. 42).

Remarks.--Ernst and Lovich (1990) compared samples from Taiwan and
the continent morphologically in detail, and found no differences
between them.

Genus Mauremys Gray 1870

Distribution.--Mediterranean coasts of Africa and Europe, Middle East,
and Southeast and East Asia.

Remarks.--McDowell (1964) partitioned the genus Clemmys Ritgen,
1828, and resurrected Mauremys to accommodate a few species
inchuding mutica.

Mauremys mutica (Cantor, 1842)

Distribution.--The main-island. Known also from the northern Indochina,
the southern continental china, the southem and the northern Ryukyus,
and Kyoto, Japan (Fig. 42). _

Remarks.--The specific name mutica Cantor, 1842, having usually been
used for Taiwanese and Japanese populations (e.g., Mao, 1971;
Nakamura and Uéno, 1963; Wang and Wang, 1956), is often regarded
as a junior synonym of nigricans Gray, 1834 (e.g., Wermuth and
Mertens, 1977; Iverson, 1986). However, Iverson and McCord (1989)
demonstrated its validity on the basis of large samples.
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Genus Ocadia Gray, 1870

Distribution.--Represented by the range of sinensis below.
Ocadia sinensis (Gray, 1834)
Distribution.--The main-isiand. Known also from northeastern Indochina,
and the southeastern and the eastern continental China (Fig. 43).

SI20

Fig. 43. A map of East and southeast Asia showing ranges of Ocadia

sinensis (stippled area) and Pelodiscus sinensis (horizontally
hatched area).

Family Trionychidae Bell, 1828
Genus Pelodiscus Gray, 1844
Distribution.--Represented by the range of sinensis below.
Remarks.--Based on the cladistic analysis using osteological characters,
Meylan (1987) partitioned the genus Trionyx (sensu lato), and

resurrected Pelodiscus as a monotypic genus to accommodate sinensis.
Pelodiscus sinensis (Wiegmann, 1835)

Distribution.--The main-island. Widely distributed in the northern

Indochina, the southeastern and the eastern contiental China, Korea
and Japan (Fig. 43).
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Doubtful and/or Unconfirmed Records

The following species are listed in Wang and Wang (1956) and/or other
recent publications as occurring in Taiwan. I, however, suspect that their records
from this region actually derived from specimens with wrong locality labels or
misidentifications, or based on artificially introduced transient colonies. As such,
Texcluded these species from the biogeographical analyses in the next section.

Gekko gecko (Linnaeus, 1758)
Remarks.--See Ota (1989d).
Cosymbotus platyurus (Schneider, 1792)

Remarks.--See Ota and Hikida (1985).
Eumeces barbouri

Remarks.--See Hikida (1989).
Eumeces marginatus

Remarks.--See Hikida (1989).
Lamprolepis smaragdina (Lesson, 1830)

Remarks.--Stejneger (1910) recorded this species from the central montane
region of Taiwan on the basis of one juvenile brought by Owston's
collector and received throngh Barbour. But the second specimen has
not ever been obtained. Lin and Cheng (1990), therefore, tentatively
assumed the recent extinction of the Taiwanese population of this
lizard. However, considering the high prosperity of this lizard around
its range and especially in open environments of artificially disturbed
and/or coastal regions (Brown and Alcala, 1980; Ota, private
observations), it seems more likely to me that the Stejneger's (1910)
specimen bore a wrong locality record in reality. Absences of this
species on Lanyu and Lutao Islands, as well as the continent, offer
circumstantial supports for this assumption.

Enhydris bennettii (Gray, 1842)

Remarks.--Maki (1931) tentatively listed this species as occurring in
Taiwan on the basis of a single specimen deposited in Indian Museum.
However, the absence of a second record strongly suggests the
probability that the specimen was incorrectly catalogued.

Hurria rynchops (Schneider 1799)

Remarks.--The situation is similar to that of L. smaragdina mentioned

above.
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BIOGEOGRAPHY

In the above section, I listed all reptilian taxa recognized from Taiwan, and
outlined the range of the presumable closest relative for each taxon from outside
(extra-Taiwanese populations for widely distributed species, conspecific(s) for
endemic subspecies, and the presumable closest congener for endemic species)
as long as some inferences for relationships are possible. Using this data set, I
attempt to make preliminary biogeographical analyses of the Taiwanese reptiles.

Of the 80 species and subspecies listed above, three (Lepidodactylus
lugubris, Hemiphyllodactylus typus typus, and Varanus salvator) are regarded
as presumably nonnative elements that were introduced to Taiwan artificially
(Ota, 1986; Ota and Ross, 1990; Lin and Cheng, 1990). 1, as such, exclude
them, as well as Eumeces chinensis leucostictus endemic to Lutao Island, from
the following analyses, and consider the remaining 76 species and subspecies
only. Also, since several previous studies have claimed for the faunal
distinctiveness between the main-island and Lanyu Island (e.g., Kano, 1935a, b;
1936a-¢), I treat the two regions separately in the similarity analysis of reptilian
fauna as below.

General similarity in fauna.--In this subsection, 1 discuss the general
faunal similarities of the main-island and Lanyu Island with each other, as well
as with other adjacent regions (i.e., the continental China, the Philippines, and
the Ryukyu Archipelago). Such a comparison might have a substantial problem
- as an approach to the historical relationships among areas involved (see the next
section). However, since it has already been attempted by several authors (e.g.,
Wang and Wang, 1956; Wang, 1962; Lue et al., 1988), presentation of
corresponding data using the most recent information is useful to evaluate the
previous assumptions to some extent, I believe.

To estimate the faunal similarity, I calculate Nomura-Simpson's index:

The number of shared species and subspecies

x 100 (%)
The total species and subspecies number in one

of the two compared areas with poorer fauna

for each combination of localities.
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Of the 76 possibly native species and subspecies recognized from Taiwan,
73 and 17 are distributed in the main-island and Lanyu Island, respectively. The
two islands share 14 species and subspecies, and thus, the index equals 82.4.
The main-island shares 42, 6, and 11 species and subspecies with the continent
[the total number of species and subspecies (TSN) > 76), the Philippines (TSN
>76) , and the Ryukyu Archipelago (TSN = 49), and indices are thus calculated
as 57.5, 8.2 and 22.4, respectively. On the other hand, Lanyu Island shares 11,
5, and 6 species and subspecies with the continent, the Philippines, and the
Ryukyu Archipelago, respectively. Therefore, the indices equal 64.7, 29.4, and
35.3, respectively. The numbers of species and subspecies endemic to the main-
island, Lanyu Island, and the combined area are 27, 2, and 31, respectively.

The results indicate the close faunal resemblance between the main-island
and Lanyu Island. The fauna of the former is also somewhat similar to that of the
continent, and then to that of the Ryukyus, and is most differentiated from the
Philippine fauna. Likewise, the fauna of Lanyu Island is much similar to that of
the continent, and then of the Ryukyus, whereas it shows relatively little
similarity with the Philippine fauna. Patterns of similarities largely coincide with
those indicated in Wang and Wang (1956), Wang (1962), Lue et al. (1988),
etc., and 18 essentially different from that assumed by those who argued the

close faunal similarity between Lanyu Island and the Philippines (e.g., Kano,
1935a, b; 1936a-e).

Analysis of distributional patterns of endemic taxa and their relatives.--The
comparison by use of the similarity indeces is a conventional method repeatedly
adopted in the biogeographical studies of the East Asian reptiles. This
generalization, however, blocks the progress of more detailed analyses by
ignoring the differences between the common occurrences of widely distributed
taxa and of those confined to the two regions in problem. Moreover, this
approach usually pays little attention to endemic taxa, which would actually bear
much on the geohistory of areas where they occur. For instance, if the fauna of a
given geographic unit "A" wholly consists of endemic elements, its similarity
indecies with units "B” and "C" would equally be zero. But if all elements
endemic to A" have phylogenetically closest relatives exclusively in "B”, it
would easily be interpreted as indicative of closer historical relationship of "A”
with "B"” than with "C". The most important theoretical presumption to warrant
this approach is the coincidence between the relative lengths of disjunction




periods among areas and the relative evolutionary distances among organisms
forming a monophyletic group and isolated from each other on these areas. This
is generally supported from the paradigm of cladogenesis associated with the
allopatric speciation model. This so-called vicariance view has recently been
adopted for the biogeographical analyses especially of Neotropical regions (e.g.,
Nelson and Rosen, 1981; Rosen, 1975, 1978). N

Operationally, the reliability of the results provided by the analysis of this
kind depends on those of the inferred phylogenetic relationships among
organisms from areas in problem. In this regard, it is currently difficult to apply
this approach to the present materials, because very few of the East Asian
reptiles have yet been analysed phylogenetically by scientifically appropriate
methods, i.e., on the basis of more than a general similarity. Even so, however,
it is not meaningless to discuss the herpetogeography of Taiwan by taking the
vicariance view point into constderations and by making best of the currently
available information, I believe. Because it will clarify, at least, what should be
done for the next step. _

Based on distributional patterns of possible closest relatives outside
Taiwan, 1 have classified the Taiwanese endemic taxa into five groups as
follows.

Group A: Characterized by the occurrence of the closest relatives in the
Ryukyu Archipelago. Accommodating Japalura swinhonis, J.
brevipes, J. makii, J. polygonata subsp. (Fig. 1), and
Achalinus formosanus formosanus.

Group B: Characterized by the occurrence of the closest relatives in the
Philippines. Accommeodating Gekko kikuchii (Fig. 4) and
Lepidodactylus yami (Fig. 7).

Group C: Characterized by the occurrence of the closest relatives in Fukien
Province of China, the eastern coast of the continent
neighboring Taiwan. Accommodating Takydromus stejnegeri,
T. formosanus (Fig. 10), Scincella formosensis (Fig. 16),
?0phisaurus formosensis (Fig. 18), Amphiesma miyajimae
(Fig. 21), Elaphe mandarina takasago (Fig. 25), Elaphe taeniura
friesei (Fig. 26), Pseudoxenodon stejnegeri stejnegeri (Fig.
30), Rhabdophis tigrinus formosanus (Fig. 32), Sinonatrix
percarinata suriki (Fig. 34), Zaocys dhumnades oshimai (Fig.
35),?Calliophis maccellandi swinhoei (Fig. 37), 1C. japonicus



sauteri (Fig. 38), Ovophis monticola makazayazaya (Fig. 39)
and Vipera russellii formosensis (Fig. 41).

Group D: Characterized by the occurrence of the closest relatives in the
continent but not in Fukien Province. Accommodating
Takydromus hsuehshanensis (Fig. 12), 2Sphenomorphus
taiwanensis and Trimeresurus gracilis (Fig. 39).

Group E: Relationships wholly unknown. Accommodating Takydromus
sauteri, Typhlops koshunnensis, Achalinus niger, Pareas
formosensis, P. komaii, and Rhabdophis swinhonis.

The numerical dominace of endemic taxa belonging to Groups C and D
confirms the closest geohistorical relationship between Taiwan and the continent,
that were suggested by the analysis using similarity index above. Also, this
coincides with the geological and geomorphological features of the east Chinese
region, which suggest that Taiwan was directly connected to the continent by the
land-bridge throughout the Pleistocene, and was only recently isolated by the
submergence of the bridge caused by the reduction of the latest (Wiirm) glacier
(less than 20,000 years ago: Kizaki and Oshiro, 1977, 1980). However, the
apparent absence of the closest relatives of the Group D species in the eastern
coast of the continent seems to indicate their more ancient dispersal and isolation
in Taiwan than those of the species and subspecies belonging to the Group C. It
is interesting to note that the occurrences of all members of the Group D are
confined to the high altitudes of the main-island. I suspect that these species had
already been isolated from their relatives before the latest glacier to be relict
elements (Darlilngton, 1957).

The four Jupalura belonging to the Group A, as well as J. polygonata from
the Ryukyu Archipelago, much resemble each other against the other congeners
(Ota, 1989b; Ota, 1991c), and henceé, may presumably be monophyletic. This
and the absence of congeneric species in the adjacent areas (Fig. 1) suggest the
relatively ancient entry of their common ancestor into this region. Furthermore,
the presence of the congeneric species in the intand area of the continent and their
absence in the mainland of Japan or Korea suggest its entry from the continent.

Both of the two gekkonids of the Group B are endemic to Lanyu Island,
and may seem to indicate its close relationship with the Philippines as was
argued by Kano (19352, b, 1936a-¢). He, after analysing distributional patterns
of various organisms in the Philippines, Lanyu Island, and the main-island,
postulated the presence of a land-bridge connecting Lanyu Island and the
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Philippines during the late Pliocene or early Pleistocene. However, the close
similarities of the two species with their Philippine counterparts (Ota and
Crombie, 1989; Ota, unpublished data) seem to suggest their more recent entries
and isolations, although the recent formation of land-bridge seems unlikely
(Dickerson, 1924). Leviton (1963b) surmised the dispersal of some reptiles
from Luzon Island northward by rafting, and pointed out the presence of a
favorable current in this area. This explanation may be applied to the occurrences
of Gekko kikuchii and Lepidodactylus yami, as well as of Mabuya multicarinata
borealis (see Ota, 1991d), on Lanyu Island.

Again, the largest logical problem in the above hypothesis lies in its
supposing the general similarity as the phylogenetic affinity. Because, although
they may usually correlate with each other, there may also be some cases in
which similarity has arisen merely from parallel derivation or convergence [see
Wiley (1981) for numerous examples]. Thus, the inference of phylogenetic
relationships by means of appropriate methods are strongly desired for the
further advances of biogeography, as well as systematics, of reptiles in Taiwan.
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BIRD CONSERVATION OF JAPAN
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Noritaka Ichida
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This is a report to introduce a brief history of bird conservation system and
efforts of Japan. The NGO's efforts for the bird conservation introduced here
are mainly done by the Wild Bird Society of Japan, one of the biggest
conservation society of the country.

A. Legal Regulation for Bird Conservation

It was 1895 when the first law for the protection of birds went into force in
Japan. The law was called as "The Hunting Law" and the government became
to be able to designate a protected bird species by the law. Before that hunters
could shoot all bird species. So this law is the first effort to protect birds of
Japan but the number of the protected bird species was limited. Only ten species
such as the crane, swallow and great tit were designated.

In 1918, a big amendment of the law was made and all the bird species
were basically protected by the amended law. The 187 species were listed as
game birds. This is a basic change of the idea of the bird protection of Japan.
Before this amendment, the government protected only some important species
but through this amendment, basically all the species were protected although
many number of the bird species were still listed as game birds.

In 1963, the name of the law was changed from the Hunting Law to The
Bird Protection and Hunting Law and many amendments were made at the same
time for the promotion of the bird protection.

In 1989, the Bird and animal Protection Division of the Environment
Agency, the central government, was reorganized as Wildlife Protection Division
to protect not only birds and mammals but all wildlife. Now a big amendment is
under the preparation and name of the law will be changed again to The Wildlife
Protection Law.
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B. Change of the People's Understanding of the Bird
Conservation -

In 1930's, the people's understanding of the bird conservation was very
poor and the imagination of the word "Bird" was a caged bird or bird to eat. So
Mr. G. Nakanishi established the Wild Bird Society of Japan (WBSJ) for the
promotion of the bird conservation creating new Japanese words "Wild Bird"
and "Birdwatching Trip" in 1934. '

But only small number of the people was interested in those activities and
the membership of the society was limited to 2000 for many years. In 1970, a
big wave of the nature conservation came from the United States and people of
Japan began to understand the importance of bird conservation and environment
protection. It was regrettable for the Environment NGO's of Japan that they
were so busy to point out the conservation problems and could not show any
solutions to the government or the public then could not show any solutions to
the government or the public then could not attract as many people as US NGO's
did. People's understanding of the conservation groups was poor and the
telephone number of the WBSIJ was listed at the corner of the pet shops in the
telephone directory.

In 1985, Japan Broadcasting company (Nihon Hoso Kyokai: NHK)
started a new TV program titled "Watching". This is a program to introduce the
ecology or ethology of Japanese wildlife in a very attractive way and it became
so popular as a wildlife TV program. The success brought an advantage for the
conservation bodies to get new members as many people were interested in
wildlife. Membership of WBS]J, for example, became 2,500 in 1970 to 32,000
in 1990. The membership of the similar organizations is also increasing and this
increase will show the promotion of the understanding of the conservation of the
people.

C. Bird Conservation Problems
C-1 Habitat Protection
The most important thing for the protection of birds of Japan is to protect

the habitats of birds. The hunting pressure is also a problem but not so much
compared with the habitat destruction.
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By The Bird Protection and Hunting Law, the government can designate
important areas as wildlife protection areas. Until 1989, the government
designated 3,997 areas (3,507,000 ha) as the wildlife protection arca. But the
wildlife protection area is only 9.45 percent of the country and the hunting is not
prohibited in the most of other areas.

The function of the wildlife protection area is actually non-hunting area and
the development which means destruction of - the habitat for birds is controlled
only in the special protection area. The spectal protection area designated is only
606 places, 321,000 ha. This is 0.6 percent of the country.

The government has been working to increase the number and the acreage
of the wildlife protection area. Thus the number of the area increased from
2,370 places (1,797,050 ha) to 3,997 places (3,507,000 ha). But the
conservation bodies requesting the government to change the basic idea of the
protection area. They insist to prohibit hunting all through the country and
designate some hunting areas for the hunters and all the developments should be
controlled inside of the wildlife protection area.

In 1977, WBSJ started their Bird Sanctuary Campaign saying "Now is the
time to establish the first bird sanctuary in Japan". The aim of this campaign is to
establish an ideal wildlife protection area to show how the wildlife protection
area should be. The meaning of the sanctuary was explained as follows.

1. The place for wildlife.

2. Any development should be prohibited inside of the place.

3. The place should be managed by an experienced ranger.

4. Environment education program will be carried by the ranger.

In addition to the habitat protection, the importance of the management of
the area was emphasized because there 1s almost no management for the wildlife
protection areas of the government. Official rangers are working only for the
National Parks. _

The first bird sanctuary of the society was established at the Lake Utonai,
Hokkaido by the donation of 100 million Yen from the members and the public
in 1981. This campaign showed a good sample of the wildlife conservation area
and created positive imagination of the conservation movement. Many
government officers are interested in the Lake Utonai Bird Sanctuary and Mr.
Kawarada, the Mayor of the Fukushima City decidee to establish one with the
technical assistance of WBSJ and opened it in 1983, This is the first sanctuary
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on the government level and several ones were established following the
Fukushima City. :

In 1984, The Environment Agency started the Urban Sanctuary Project in
co-operation with the local government. And the first one was established at a
hillside of Yokohama city, near Tokyo.

Now the network of the bird sanctuary was expanded through the country
and expected to tie similar ones of foreign countries. so the plan to establish a
bird sanctuary at Kuwan Tsu near Taipei will be a key to make a network of the
sanctuary along the migration route of the birds of Asia.

C-2 Habitat Improvement

In addition to the habitat protection, it is necessary to promote the habitat
improvement to save the birds. There is a good example in the reclaimed land of
Tokyo bay where the most of the natural tidal flat was destroyed already.

Tokyo Metropolitar Government established a waterbird sanctuary in the
reclaimed land of the bay. The name of the sanctuary is Tokyo Bay Bird Park
and three ponds were made with freshwater, blakishwater and sea-water to
attract birds and a trial to make a breeding colony of the Little tern, Sterna
albifrons, on the roof of the nature center of the sanctuary was started in 1990.

C-3 Species Protection

Among 555 species of birds recorded in Japan, 8 species and 19
subspecies are listed as the Endangered Species by the government.

The captive breeding of the following species is successful but the re-
introduction of the birds is not yet started. The difficulty of the re-introduction
program is to reserve a good habitat for these birds.

1. Japanese Crane Grus Japonensis
2. White Stork Ciconia ciconia boyciana

And the protection measurements are discussed to protect the following
species in particular and several projects were started already.
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1. Japanese Crested Ibis, Nipponia nippon
Only two individuals are surviving and captive breeding is not
successful yet. but the similar trial in Beijing Zoo is successful.

2. Short-tailed Albatross, Diomedea albatrus

This bird breeds on Torishima island which is 600 km south of Tokyo and
because of the habitat. improvement of the breeding site planting Miscanthus
sinensis, the population in increasing up to 500.

But in the recent years, the erosion of the breeding site became serious and
it destroyed the vegetation which is important for the successful breeding of the
bird. So the trial to move the breeding population to the other side of the island
has been discussed.

3. Blakiston's Fish-Owl, Kefupa blakistoni

This large Owl distributes only in the eastern Hokkaido and the estimated
wild population is some 60. The government started nest box Program and
feeding. Both program seems successful but the captive breeding is not yet
succeed.

4. Okinawa Woodpecker, Sapheopipo noguchii

This woodpecker occurs only in the forest of the northern part of ain island
of Okinawa. The estimation of the population is only 100 in total. The most
important action to save this bird is to protect the forest of the area, but most of
the area is not yet designated as a wildlife protection area and the logging 1s
serious in this area. Prompt action to protect the forest and the woodpecker is
needed. '

D. Conservation Education
D-1 Birdwatching Trip

To organize a chance for the public to enjoy the birs in the field is very
important to let them understand the importance of the bird conservation. At the
WBS]J, 72 chapters have been organizing birdwatching trips on the weekend and
this is a very good event to let the people enjoy the birds and wildlife in the field
and understand the meaning and importance of conservation.
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In 1990, chapters of WBSIJ held birdwatching trip 2,500 times and 70,000
people attended the trip and enjoyed the birds in the field. Most of the other
conservation groups have also been organizing the similar trip to promote the
understanding of their movement and this is a good opportunity for them to get a
new member.

D-2 Publication of Field Guide

A field guide to the birds of each area is essential for enjoying birds in the
field. WBSJ published a new complete field guide to the birds of Japan and this
contributed so much to promote the birdwatching activities in Japan. The handy
booklet of mountain birds and waterbirds are good sellers and WBSJ has been
selling over 30,000 copies of those booklet every year. This means over 30,000
people enjoyed birding every year.

The co-operative work to publish a field guide to the birds of Taiwan
between the Taiwan Wildbird Information Center and WBSJ is successful and
the guide will be published soon.

E. Research for Conservation

E-1 Waterfowl Count

The waterfowl count has been done by the Environment Agency since
1970 to get the information of the wintering population of the swans, geese and
ducks. This is a cooperative research work with the International Waterfowl and
Wetland Research Bureau (IWRB).

The meeting of the contracting parties of the Ramsar convention will be
held in Japan in 1993 and those data of the waterfowl will be useful for the
discussion on the waterfowl conservation of Asia.

E-2 Important Bird Areas

WBSJ has started a new research project to. get the information of the
important areas as a bird habitat of Japan. There are so many development plans
all through the Japan. There are so many development plans all through the
country and it became difficult for each conservation organizations to work
against each development plan.
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It is necessary for the conservation groups to get the information of the
important areas and make the arrangement for the protection of the area before it
will face a development plan.

This is the research to decide the priority of the conservation actions to
protect the areas.

E-3 Migration Study

Yamashina Institute for Ornithology is in charge of the Bird Banding
Program to study the migration route of the birds. As Taiwan and Japan are on
the same migration route, co-operative work for the banding is essential.

Last year, WBSJ started new project to study the migration route of the
birds using the satellite systern. This system called Argos System is very useful
to get the information of the migration route. A very light transmitter (40
grams) was developed last year and it made us possible 1o study the migration
route of the Whistling Swan, Cygnus columbianus in 1990 and the White-naped
Crane, Grus vipio in 1991.

A transmitter of 20 grams is expected to be developed and this 20 grams
transmitter will make us possible to study the migration route of the Gray-faced
Buzzard, Butastur indicus, from Japan to the Philippines through Taiwan.

F. International Co-operation
F-1 East Asian Bird Protection Conference

For the promotion of the communication among the bird conservationists
of East Asta, East Asian Bird Protection Conference was discussed by Mr. Wu
Sen-Shyoung of the Taichung Bird Society, Mr. Oh Yo-Han of the Korean
Society for the Protection of Wild Animals and Ichida of the WBSJ and started
in 1982.

The 4th meeting was beld in Bangkok in 1989 and this is a good
opportunity for the exchange of the informations and opinions of the bird
conservation of the Asian region.

F-2 International Council for Bird Preservation
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International Counci! for Bird Preservation (ICBP) is the oldest
international bedy of the conservation and has its national sections or national
representatives of some 100 countries. Taiwan and Japan have their national
section of ICBP. '

G. Fund Raising
It is very important for the NGO's to raise the fund for their activities.

G-1 Birdathon

This is a birdwatching marathon to raise the fund for bird conservation. It
was started in US in 1975 and started in Hong Kong in 1984 and in Japan in
1985. Some 20 million Yen was raised last year for the promotion of the
research work of the conservation. the Tsurui-Tancho Sanctuary, a sanctuary of
the Japanese Crane was also established by this fund raising event.

Each team consisted 4 birdwatchers will try to find as many bird species as
possible within 24 hours (or 12 hours in the case of Japan) and people will
donate depending upon the number of the bird species found by the
birdwatchers.

(G-2 Charity Telephone Card

This is done by the assistance of the Nihon Telephone and Telegram
Company (NTT) to add 300 yen as a donation to a 500-yen telephone card.

G-3 Bird Trust

This is a joint project with Mistubishi Trust Bank and WBSJ. People who
wish to support the bird conservation will derposit the money in the bank for
five years. All the interests will be donated to WBSJ for its conservation
activities particularly the sanctuary management. People can get back their
principal five years later. This was started in 1990,

G-4 Wild bird Society Card
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The successful joint project between the Orient Corporation and WBSJ.
The Orient Corporation published charity credit cards (VISA, UC, JCB) by the
name of Wild Bird Society Card and 0.5 percent of the payment will be donated
to WBSJ through The Orient Corporation. There is no additional charge to the
card user.

This was started in May, 1990 and WBSJ got over 10 thousands card
holders by the end of the year.
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Table 1. Present state of Wildlife Protection Area
(as of the end of March 1989)

National Prefectural Total
No. Area No. Area No. Area
' 1,000ha 1,000ha 1,000ha
Wildlife 52 424 3,339 2,852 3,391 3,276
pretection
area
Special 41 96 565 135 606 231
protec-tion
areas

Table 2. Bird listed as Extinct, Endangered or Vulnerable by the Environment

Agency

Extinct
Nycticorax calendonicus crassirostris Tadorna cristata
Poliolimnas cinereus brevipes Columba jouyi
Columba versicolor Halcyon miyakoensis
Dryocopus javensis richardsi
troglodytes orii
Patrus varius orii Apalateron familiare jamiliare
Endangered
Diomedea albatrus Phalacrocorax urile
Ciconia ciconia boyciana Nipponia nippon
Haliaeetus albicilla albicilla Buteo buteo toyoshimuai
Buteo buteo oshiori Spizaetus nipalensis

orienfalis
Aquila chrysaetos japonica Spiornis cheela

perplexus
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Lagopus mutus japonicus

Rallus okinawae

Uria aalge inornata

Columba janthina stejnegeri
Chalcophaps indica yarnashinai
Sapheopipo noguchii

FPicoides tridactylus inouyei
Turdus dauma amami

Grus japonensis

Scolopax mira
Lunda cirrhata
Columba janthina nitens
Keputa blakistoni blakistoni
Dendrocopos leucotos
OWSIoNni
Pitta brachyura nympha
Apalapteron familiare
hahasima

Vulnerable

Podiceps cristatus cristatus
Branta canadensis leucopareia
Tadorna tadorna

Haliaeetus pelagicus pelagicus
Circus aeruginosus spilonotus
Falco peregrinus fruitii

Grus vipio

Eurynorhynchus pygmeus
Tringa guttifer

Synthliboramphus wumizusume

Dryocopus martius

Erithacus komadori namiye

Turdus celaenops
Garrulus lidthi

Oceanodroma matsudairae
Anser cygnoides
Pandion haligetus haliaetus
Accipiter gentilis
Falco peregrinus
Grus monacha
Rallus eurizonoides sepiaria
Limnodromus semipalmatus
Numenius minutus
Columba janthina
Janthina
Erithacus komadori
komadori
FErithacus komadori
subrufus,

Megalurus pryeri pryeri
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MIGRATION IN JAPAN AND THE CONSERVATION
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Tsukasa Nakamura

Department of Biology, Yamanashi University, Kofu 400, Japan

INTRODUCTION

In the first part of this presentation, I would like to discuss the
meteorological factors influencing the migratory activities in some Emberiza
species. In the second part, I will principally discuss, with respect to the migration
route of summer birds that breed in Japan, the lighthouse collision deaths of
Gray's grasshopper warblers (Locustella fasciolata), a bird that breeds in
Hokkaido, in addition to a number of problems concerning flock formation and
collisions with lighhouses when migrating, as well as the protection of habitat
environments in breeding grounds.
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Part 1. Meteorological Factors Influencing the Migratory Activities
in Emberiza species

It has been said that the annual cycle of day length is the most crucial
environmental factor influencing the onset of migration, and this has been
confirmed by many researchers (Famer 1964; Beldhold 1974; Nakamura 1980;
Nakamura, et al. 1982, etc.). In the first part of this presentation, I would hke to
introduce the results of our experiments on meteorological factors influencing
the migratory activity of Emberiza species with relation to experiments involving
temperature and humidity.

_ Buntings were put separately in small bamboo cages which were
equipped with perch microswitches connected to a computer that recorded
locomotor activity. The experiment was conducted by exposing migratory E.
rustica to different artificially controlled temperatures in three chambers, each of
which was lighted by two 15-watt fluorescent lamps. The photoperiod was
increased from 9 to 15L and then decreased from 15 to 9L (Nakamura, et al.
1982, 1983).

Locomotor Activily in Cages in During the Dark Period.

Bird groups exposed to temperatures of 22°C increased their activity in
July and August, and terminated in September, and in the 15°C group, moderate

migratory activity appeared only in July. In the 8°C group, however, minor
migratory activity appeared in July, and then increased activity in September.
Regardless of the temperature, therefore, all birds exhibited migratory activity 1n
spring (Nakamura, et al. 1983). A similar experiment was conducted with the

reed bunting, an intermediate distant migrant. The migratory activity of the 23°C
group increased in spring, and the 15°C group's migratory activity appeared

only in spring, while the 8°C group showed no activity. Thus, the relationship
between migratory activity and photoperiod differs in the two species
(Nakamura, et al. 1978).

The temperature experiment was then conducted with two grops of rustic
buntings, A and B, placed in two chambers both maintained at 15L and SL.

Temperatures were increased from 10°C 10 22°C, at a rate of 2°C every 10
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days. The temperature of group A's chamber during the dark period was

automatically maintained 5°C lower than in the light period. Migratory acti\}ity in
Group A appeared when the temperature during the light period increased to

between 14°C and 16°C. The locomotor activity of Group B birds was also
measured, and their migratory activity appeared slightly earlier than that of
Group A birds (Nakamura, et al. 1987).

The following experiment examined how humidity influences locomotor
activity in rustic buntings. Two groups of the birds were housed in rooms

maintained at 20°C. Group A was kept at 50% humidity, and the photoperiod
was increased from 11L to 14 L. by 15 minutes per week. Group A birds began
to show migratory activity when the day length attained 13L to 13.5L.

Group B, kept in 80% humidity, did not show migratory activity even
when the day length was increased to 14L.. However, activity appeared when the
humidity was returned to 50% (Nakamura, et al. 1988).

This series of experiments suggests that bird migration is principally
determined by day length, and that temperature and humidity are secondary
causes.

The results also suggest that birds in the field suspend migration during
hazardous weather, and resume their journey when the weather has improved.

Part 2. Migration Routes, Group Formation, and Conservation

Problems of Summer Migrants

Migratory routes of birds in Japan have been ascertained on the basis of
arrival and departure dates, the bird species killed in collisions with lighthouses,
and field observations with handing studies.

This presentation deals mainly with summer migrants such as Locustella
fasciolata and some other passerine species which the author has subjected to
ecological and anatomical studies on bird migration. Specimens and sight
records from lighthouses throughout the Japanese islands and adjacent areas
including Taiwan since 1924 were used in examining the migratory routes of L.
fasciolata and other summer migrants. The breeding grounds of L. fasciolata in
Japan are in northern Hokkaido, while the winter grounds are supposedly in the
Philippines, Celebes, Papuan istands, and so on. Locustella fasciolata passes
through Honshu during late May and mid-June, and the autum migrants from
late August to early October. Thus the migrtion period is shorter in spring than
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in autumn. The birds apparently take the shortest route to their destination to
breed soon on arrival.

Suggested migration routes are (1) Philippines = Taiwan — Ryukyu
Istands = Honshu — Hokkaido — the Kuriles or Sakhalin, and (2) Philippines
— Taiwan — Fuchien — Chensoo — Southwest Korea — west coast of
Honshu, whereupon this joins with route 1. |

Migration routes in Honshu have also been suggested: (a) Ryukyu —
Bungo Channel & Osaka Bay = Wakasa Bay — Japan Sea coast of Honshu-
Hokkaido, and (b) southwest Honshu joining to (a). However, an inland route
is taken in the antumn migration in addition to the aforementioned shortest route
(Nakamura 1977).

The house swallow is a common and representative summer migrant in
Japan. This species arrives arrives in southemn Japan in early March and reaches
Hokkaido in early June. After breeding, 1t starts its autumn migration in late
August and early September. A total of 25, 167 have been banded in Japan since
1966. Among the many recoveries, one was reported in Malaysia, a total of 13
from the Philippines, and one from Taiwan. On the other hand, banded
swallows from Taichung, Taiwan have been recaptured in various parts of
Jsapan. all data suggests the following migration route: Philippines —> Taiwan
— Ruykyu — Honshu = Hokkaido.

This species gradually migrates up to Hokkaido, taking about three
months and moving north with the cherry blossom season. This is because they
proceed north with the appearance of their food, small insects like mosquitos
and flies.

Lipid Level and Flock Formation of Locustella fasciolata

The lipid level in L. fasciolata spring migrants shows a constant level
throughout the migration period in Honshu, whereas autumn migrants show
some variation. This is because autumn migrants include young birds in addition
to sex differences. Lipid weight in spring migrants is slightly heavier than those
in autumn migrants. Weights of testes and ovaries in spring samples were
measured, and heavier weights in spring samples collected from several
lighthousés show great differences. Heavier weights are obtained from the
samples collected at lighthouses in northern Honshu. Thus both gonads show a
marked weight increase during their northern migration in Honshu. Ovaries
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increased from 20 mg to more than 30 mg, and tested increased markedly from
10 mg to nearly 140 mg. It is generally believed that gonadal weight in avian
species directly correlates with histological development or physiological
functions, and we assume that it would take many days to reach such increased
states (Nakamura, et al. 1965).

I would like to refer to the work of some researchers before concluding.
Nisbet et al. (1963) found some weight loss in Blackpoll warblers during
migration and stated that this species can fly non-stop for 105-120 hours.

Helmes (1959) and Odum and Connell (1959) found some loss of lipid
weight after long migration flights. Our results, however,indicated no significant
loss in body or lipid weight in birds that had collided with several lighthouses in
Honshu. We therefore conclude that this species does not fly non-stop during its
migration through Honshu, but travels gradually during both the spring and
autumn migration periods, stopping to feed and rest. Additionally, judging by
the marked increase in gonad weight during northward migration, we can
conclude that the birds spend aweek or more in spring migration, and perhaps
longer during the autumn migration, to traverse Honshu. We have noted that this
species arrives in southern Honshu in late May, and that spring migration lasts
until mid-June. Earlier groups consist mainly of males, while later groups
comprise mainly females. It is generally thought that in avian migration the
males precede the females by a week to 10 days. This is true in other species
such as Locustella o. ochotensis (Nakamura, et al. 1965a, 1965b).

Migratory birds also collide with lighthouses during migration, and
according to Kawahara (1988) most collisions occur during the new moon and
when it is foggy (Kawahara 1983, 1988).

The next question is why so many birds collide with the Mizunoko
Lighthouse. The reasons offered are that the lighthouse is located in the middle
of the Bungo Channel between Kyushu and Shikoku, and that this is
furthermore in the center of the main spring migration route. Another major
factor is saided to be that it is a small rock, and that in back there is no woods in
which the birds can take refuge (Kawahara 1983). Additionally, once when
NHK filmed the site it reported that many birds collided with the wall which was
illuminated from the lighthouse base, and Kawahara emphasizes the need to stop
this kind of lighting from the lighthouse base (Kawahara 1988).

A line census survey was conducted in order to ascertain the ecology of
these migrating birds in their breeding grounds. It was conducted using the road
census method, in which we recorded the numbers of birds seen or heard within
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25 m of either side of the survey corridor, and basing the density calculations on
the count. Finally, we graphically represented the relationship between the
species and the number of individuals detected per hour, and compared them,
The survey was conducted entirely by walking, and 7x or 8x binoculars were
used to confirm the species.

Twelve sites were chosen in natural forests, mixed forests, artificial
forests, orchards and vineyards, and riparian areas. Here I shall compare mixed
forests with orchards and vineyards.

Hotchitoge is a mixed forest consisting mainly of Quercus serrata, Q.
acutissima, and Pinus densiffora. During the breeding season we counted the
most species, 45 (Nakamura, et al. 1987), including the ashy minivet, short-
tailed bush warbler, grey thrush, narcissus flycatcher, blue-and-white
flycatcher, Arctic warbler, and cuckoos. The agricultural site, which consists
mainly of peach orchards and grapes, had the least species during the breeding
season, with 25. Dominant species were the tree sparrow, grey starling, and
brown-eared bulbul. The same trend was observed in the Enzan orchard and
vineyard site, with 23 species including a few summer migrants, such as
swallows and cuckoos, the fewest during the breeding season. Since farm
chemicals are applied in orchards more than ten times annually the number of
birds decreases. Thus the deforestation of natural forests, as well as insecticides
and other farm chemicals, must be prohibited.

Additionally, development in Yamanashi Prefecture has engendered the
loss of reed beds where swallows sleep, resulting in a substantial population
decrease. A questionnaire survey of 50,000 homes in Kofu City revealed the
existence of only 865 swallow nests (Yamanashi Wild Bird Society, 1981). We
believe that future efforts are needed to preserve such habitat.

I would like to conclude by saying that the countries in which migratory
bird breeding grounds are located, as well as those with wintering areas, and
those through which migratory birds pass, must make international efforts for
preservation.
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DISTRIBUTION, VEGETATION, AND SOCIAL
STRUCTURE OF TAIWAN MACAQUES

F Ak 5]

Kohsi Norikoshi

Taiwan macaques, Japanese macaques, Rhesus macaques and Crab-eating
macaques belong to the fascicularis group, which is one of the four groups of
Macaca genus classified by Fooden (1980). The latter two macaques, Rhesus
macaques and Crab-eating macaques, range widely, but on the other hand the
former two macaques, Taiwan macaques and Japanese macaques, inhabit a rather
limited area in Taiwan and Japan respectively. (Figure 1) Species living in a small
and closed island, like Taiwan macaques and Japanese macaques, are apt to be
exposed to the crisis of extermination because of rivals and change of
environment. It is necessary to pay close attention to the preservation of such
species.

In this study, I will introduce, first, the distribution of Taiwan macaques
and the vegetation of their habitat, secondly, their population density and social
structure in Taipingshan, Kenting, Chipen, and Yuishan, where an intensive
survey was made, thirdly, the ecology of Taiwan macaques who have gone wild
in Izu Ohshima Island in Japan. (Figure 2) I will also mention how the decreased
number of individuals caused by capture influenced the distribution, population
density, and social structure. Lastly T would like to refer to the meaning of the
study on Taiwan macaques in relation to the social evolution of the Macaque genus
or Cercopithecidae.

Potrier (1979) is a pioneer in the study on distribution of Taiwan
macaques. From 1970s to 1980s, S. Tanaka, K. Masui, and S. Kawamura made
a continuous study. Here I will introduce roughly the study made by Masui and
Tanaka.

89 habitats, where some groups were recorded, widely ranged all over
Taiwan and especially centered around the east and south parts. (Fig. 3) Taiwan
macaques were distributed vertically over many vegetation from low land (a
subtropical forest) to the forest up to 2800 meters above the sea (a mixed conifer
and deciduous broad leaf forest). The habitats of high population density were a
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Fosciculoris grovp

Fig. 1. (From Fooden (1980))
Approximate limits of distribution in living species of macaques
(Macaca), showing successively less disjunct distributions of sillerius-
sylvanus group, sinica group and fascicularis group and relatively small
compact distribution of arctoides group. For references, see Fooden,
1976, Fig. 2, and 1979b, Fig. 1.

TAIVAN
JAPAN

Taipingshan

. ® Uhshima
Yuishan
4]
Chihpen
(I |
Kenting 100 Km

Fig. 2. Study site of Taiwan macaques
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Fig. 3. (From Masui et al. (1986))
Administrative districts of Taiwan and distribution of Formosan

monkeys.

Figures correspond to the habitat numbers in Table 1.

Underlined figures show the number of prefectures in Table 1.
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temperate evergreen broad leaved forest and a subtropical forest, both below 1800
meters above the sea. Very few groups had over 30 individuals and most of the
groups had from 10 to 20 individuals. In a continuous survey by Masui and
Tanaka, they recorded a few areas where some identified groups became extinct a
few years or ten-odd years later. This revealed that three conditions were
necessary for causing the extinction of a group: high possibility of capture,
decrease of woods due to land development, isolation of a group. There was a
high possibility of capture in the east and south parts where many macaques were
distributed, but it was not enough for the extinction of a group.

Y. S. Lin and L. L. Lee of National Taiwan University made an energetic
study on the distribution of Taiwan macaques in the latter half of 1980s. This
study obtained more precise findings. I hope Dr. Lee will give supplementary
comments on this.

Compared with the study on the distribution of Taiwan macaques, the
study on social behavior started very late, but intensive study was made in some
areas in the latter half of the 1980s. Here I will touch on the outline of the study
and later on the characteristics of Taiwan macaques in those areas.

Japanese researchers, S. Kawamura, K. Norikoshi, and N. Azuma, and a
group from National Taiwan University have continued a survey in Taiping-shan
National Amusment Resort located in the northeast part of Taiwan since 1986.
The following result became clear in the survey made by Norikoshi and Azuma
from 1987 to 1989. Temperate evergreen broad leaved forests and coniferous
forests covered the survey area of about 700 ha from 450 to 1300 meters above
the sea. Five groups were always found there, and their moving areas
overlapped. The average moving of one group was about 140 ha. (Figure 4)
Table 1 shows the sex and age of the groups. Except CR group and CL gioup,
whose number of individuals was not clear because they were counted from a
distance, one group had about 25 individuals including several males and females.
There were about four habies in one group and the birth rate including that of
young females was 45%. The population density was 0.17 individuals per ha.

Kenting, where a survey has been made sine 1983, is located in the rich
vegetation of subtropical forests in the southermnmost part of Taiwan. There were
small-sized groups with about ten individuals in one group. There were one-male
group. Their main moving area was 6 ha when measured on a chart, but the actual
area seemed larger. The possibility of capture was assumed to high outside the
survey area, but the group which was surveyed increased in number steadily,
because it inhabited the National Park, where hunting was positively prohibited.
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l'able 1. Age and sex composition of the groups in Taipingshan

Group
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CL
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Adult
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9 (3.6)
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11 (3.7)
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6 (2.4)
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Fig. 4. Troop distribution
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Some interesting relation such as split of a group or relationship among groups
also were recorded.

Chippen is located in the vegetation of temperate evergreen broad leaved
forests in the middle eastern part of Taiwan. The groups there were rather large-
sized ones with 46 individuals in one group. They were multi-male groups. Their
home range was 200 ha. It was as large as that of Taipingshan.

A survey was carried along a woodland path from 1730 to 2670 meters
above the sea in Yuishan, the highest mountain in Taiwan. The survey area vaned
in vegetation from temperate evergreen broad leaved forests to coniferous forests.
Snow lies in winter and the environment is severe there. The groups there were
small-sized ones with 10 individuals. They were all one-male groups.

Now I will compare the findings obtained in the above four areas. (Table
2) Though the moving area in Yuishan, whose environment was sever, was not
confirmed, the relationship between moving area and vegetation was clear. For
example, the moving area was small in Kenting, where vegetation was rich, but it
was rather large in Taipingshan and Chippen. As for social structure of each
group, Kenting, whose environment was good and Yuishan, whose environment
was severe, had small sized and one-male groups of about ten individuals.
Taipingshan and Chihpen had multi-male, middle or large-sized groups. Any
definite relationship between social structure and environment could not be
observed. It is expected that there is some relationship between social structure
and capture or the history of a group. [ will examine this again after introducinting
the ecology of Taiwan macaques gone wild in Japan.

About half a century ago, about twenty Taiwan macaques escaped in a
group from an animal park in l1zu Ohshima Island, a small island in the Pacific,
100 kilometers to the south of Tokyo. These macaques have bred naturally and
extended their distribution since then. They now cover almost all the large broad
leaved forest in the long and narrow shape 15 kilometers from south to north and
2 kilometers from east to west along the east coast of the island. (Figure 5)
Because there were shrubs 2 or 3 meters tall, barren lands due to a volcano, and
houses outside the distributed area, no other places were suitable for a habitat. We
are still unable to get hold of the exact number of groups and individuals, but a
survey is proceeding in some areas by a group of Sophia University. I will show
roughly the findings of the survey which was carmried out from 1988 to 1989 by
K. Kazama.

The survey area (2 km x 1 km) around the animal park twenty macaques
escaped from, had some kinds of vegetation in a mosaic patter: Castanopsis
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Table 2. Home Range, Density, Vegetation and Social Structure

Home Range Density Vegetation
Taipingshan 140 ha 0.17 Laurel f.
Kenting 6 Sustropical f.
Chihpen 200 Laurel {.
Yuishan ' 0.16 Laurel-
Coniferous F.
Ohshima North 20 0.75 Laurel F.
South 0.25 Evergreen F.

Social Structure
M.S./M.M.
5.5./0.M.
M.S./M.M.
5.5./0.M.

M.S./M.M.
5.5./0.M.

M.S.: Middle-sized group, S.S.: Small-sized, M.M.: Multi-male, O.M.: Ome-male

E51L

Animal Park
SHUR L _
D55 8 L4
N
G
1 2 3
"‘—'—L-—._I..___j

Fig. 5. Distribution of Taiwan macaques in Ohshima Island
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cuspidata Forest which was abundant in food for macaques, Prunus lannesilana
Forest which was a secondary ferest, Evergreen Forest with Pinus thunbergii, and
Alnus sieboldiana Forest which was a shrub 2 and 3 meters tall. Allthogether 8
groups were recorded in the survey area: 2 middle-sized groups with 25
individuals, 6 small-sized groups with 10 individuals. (Fig. 6) The moving area
of KI group which was surveyed throughly was 20 ha over a year. Table 3
shows the sex and age composition of each group. The middle-sized groups were
multi-male ones and the small-sized groups were one-male ones. We estimated
the number of individuals of a middle-sized group to be 25 and that of a small-
sized group to be 10. But the number of two small-sized groups which had their
moving area in and outside the survey area was estimated to be ‘half. Thus,
individuals in the survey area totaled up to 100. The population density was 0.5
per ha. Closer observation of vegetation showed that the survey area to be divided
into two parts: the north part which was covered by evergreen forests consisting
of Castanopsis cuspidata, and the south part whcih had few forests but many
shrubs. Middle-sized gioups inhabited the north part where food was found in
abundance, and small-sized groups inhabited the south part where food is poor.
The population density of the north part was 0.75 per ha, three times as many as
that of the south, 0.25 per ha. It is easy to understand that this habitat
environment, specifically the amount of food supply, influences population
density or social structure. In Taiwan, an artificial factor such as hunting has a
great influence on the ecology of groups, but on the other hand, in Ohshima,
Taiwan macaques live in a natural environment, though they are immigrants.
These Taiwan macacues are very precious object of for analyzing the relation
between ecological factors and social structure.

The comparision between the results of Taiwan and that of Izu Island
shows the following points concerning moving area, population density and social
structure, The moving area and population density of groups are related to the
vegetation or the amount of food supply, though the amount is not clear in detail
number. However, Taiwan and Izu Island were quite different in the relation
between the size or social structure of groups and vegetation. In Ohshima,
middle-sized groups inhabited a rich environment and small-sized groups poor
environments. In Taiwan, However, this was not always true. It is necessary to
consider historical and artificial factos such as hunting in the case of Taiwan.

The present phase of the study shows no simpie phenomenon of a group
becoming a multi-male group as individuals increase in number. The aspectis a
little more complex. The survey in Kenting which was made by H. Y. Wuand Y.
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Fig. 6. Distribution of groups in Ohshima Island

Table 3.Age and sex composition of the roops in Ohshima

Group

K1
K2
FU
1D
SN
SS
T1
S0

Adult Young Infant Baby Unknown
6 (3.3) 5 7 2 7
422) 5 5 B 6
2 (1.1) 3 1
3(1.2) 3 2
4 (1.3) 1 1 2
2 (1.1) 3 3 2
1(1.0) 4 2
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S. Lin gives a very interesting result. Since hunting there was strictly prohibited,
the individuals doubled in 5 or 6 years. Though the number of individuals
increased, a group did not change into a multi-male, middle-sized one. The
expanded group split into one-male, small-sized groups, as it used to be. Itis true
that the population density in Kenting is very low considering their main moving
area or compared with the population density of monkeys in Southeast Asia.
Capture by human beings is considered to be the main cause. If the individuals
increase in number over a long period of time in the future and the population
dnesity recovers to the right number for the vegetation there, the social structure
may become different from the present one. I expect a further survey will be
continued in view of the protection of monkeys.

In Cercopithecinae, whose society is maternal, most species of the
Colobinae subfamily have one-male groups, but on the other hand most species of
the Cercopithecinae subfamily have multi-male groups. It is assumed that these
groups evolved in the order of a pair, 2 one-male group, and a multi-male group.
When we consider the social structure of Taiwan macaques from this standpoint,
Taiwan macaques and Japanese macaques, which belong to the fascicularis group
of the Macacue genus, have symmetrical structure. Most of the groups of
Japanese macaques are multi-male ones, but it seems that the groups of Taiwan
macaques divide into two types accordint to the nature of their habitat: a one-male
group and a multi-male one. It remains to make clear whether this characteristic is
inherent in Taiwan macaques or is simply caused by capture. Here I would like to
point out that capture influences the social structure or the size of groups in many
ways, for example, in an indirect way caused by low population density or in a
tactical way where it is easy for a small-sized group to escape being captured.

It is necessary to collect data of a group free from artificial influence
caused by capture and so on as much as possible. Fortunately a protective policy
of nature by the Republic of China is now bearing fruit. This policy has brought a
bright future to Taiwan macaques whose sharp decrease in number was a cause of
concem.
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SITUATION ON THE UTILIZATION AND
CONSERVATION OF INSECT RESOURCES
IN TAIWAN

Ping-Shih Yang

Professor and Head of Dept. of Plant Pathology
and Entomology, Nattonal Taiwan University

Among the animals, insects are the most abundant taxon in numbers and
species. They still play an important role in ecosystem, economic utilization,
research education, even though in religion, literature, arts and recreation. The
first mention of insect in literature in Taiwan was 1684. But the scientific
description of insects in Taiwan was from 1850s. During 1850 to 1900, most of
the researchers of insect resources were Europeans. From 1900 to 1945, more
and more Japanese had joined to the research of insect resources. Owing during
1945 to 1980, most of the research focused on the economic entomology, so the
research of insect resources and conservation was still neglected. From 1980
some projects on the insect resources and conservation were sponsored by the
National Science Council, Council of Agriculture, Department of Interior
(National Parks), and Environmental Protection Agency of Exective Yuan. But,
because of the limitation of man-power and bugget, now it is still lack of a broad
dimentional, good planning, constant project on the insect resources and
conservation. So the total papers on the insect conservation from 1980 to 1990
wasn't over 20.

In 1935, Japan-occuppied government first listed one species of
swallow-tailed butterfly, Agehana maraho Shiraki and Sonan-as an endangered
species of animal. Until on 4 Sep. 1989, 3 species of butterflies were listed on
the name list of 23 species of endangered animals which announced by Council
of Agriculture. On the other hand, 15 species of other insects were listed as the
rare species of animals. All of these species are protected by the "Protective Law
of Wild Animals"” from then.
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On the dimension of utilization of insect resources, from 1850 to 1900,
most of the purpose of utilization for the museum and research collections. And
the utilization for commercial use had started from 1906. But it had declined
during the 2nd World War. From 1945 to 1960s, the utilization of insect
resources, especially on the butterflies had reached to the peak, then the-total
export trade was about US$ 30 million per year. But from 1960s to 1970s, the
commercial utilization gradually declined to only US$ 2 million per year. To
1980s, the utilization of insect resources for the export trade nearly to stop. In
this paper, the impact between the conservation and utilization of insect resources
was discussed. As meanwhile, some suggestions for the useful and beneficial
insects, even though the insect resources for application on sightseeing and
science education were mentioned too.
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Proceedings of the First International Symposium on Wildlife
Conservation, ROC. December 1991. pp. 165-172

THE PRESENT STATUS OF THE LANDLOCKED
FORMOSAN SALMON

Yao-Sung Linl. Kun-Hsiung Chang? and Rong-Quen Jan?

1 Department of Zoology, National Taiwan University, Taipei, Taiwan, R.O.C.
2 Institute of Zoology, Academia Sinica, Taipei, Taiwan, R.O.C.

The Formosan landlocked salmon is a salmonid which occurs uniquely
in the upper streams of Tachia River in Taiwan. This salmon was first named as
Salmo formosanus by Jordan and Oshima in 1919. In 1985, Watanabe and L.in
tried to conclude that there was only one endemic subspecies of salmonid fish in
Taiwan, and designated the fish as Oncorhynchus masou formosanus. Recent
studies on the morphometric and the meristic values of the Formosan salmon
have shown that this salmon is more closely related to Oncorhynchus masou
masou, a salmon subspecies widz=ly distributed in northern Japan, than to any
other members of the Pacific salmon (Genus Oncorhynchus). In addition,
studies of the mitochondrial DNA of both the Formosan salmon and
Oncorhynchus masou masou have revealed the value of the base pair-
substitution between these two salmons. The common substitution value was
0.202%; the highest, 1.59%. Based on this information, it is thus speculated
that the Formosan salmon might have originated from the salmon population in
the Sea of Japan at approximately 100-800 thousand years ago.

The Formosan salmon lives in the highland streams where water
temperature remains below 16°C in the year round. In the 30's the Formosan
salmon were widely distributed in six upper streams of Tachia River. In the
recent years, the distribution of this salmon seems to be limited to the
Chichiawan Stream, one of the six tributaries of Tachia River where the fish
used to occur. It.is likely that the environmental changes caused by
deforestation, farming, and construction of the sand-retention dams have to
account for the population decrease.

This salmon is a glacial relic and hence was once considered as a "natural
monument”. For the same reason, it has attracted very wide attention in the field

— 165 —



EEATE AR S HER

KR BBXE HYER
REHE PRHEER DWW
BE¥AE PRBIREER BYWREFR

BB

REHERXTELRLRERBE RO ERBHBELE (TR
Lérh st » AMEBHE - RELHE-BH R LG~ FTHEHADLE
CEX X AMARBES FRABRAEZ S A, (Bunban) ) 2XH
AWM AR EBR - EATHW  BROVERLSADKXTE
PHSESBIA LAY SR ERERARERMEIAZT — > 1248
WAL IHERAERAARSNZTAZ ——FPERE L  ERHARE
BPORLE CHEHTHEASFHE I L HENERBHAHK o £ F 5
—Z @ BRGERATHRSRY  BRAESHE HERAR
LEREFALHEEL —HMERIN TR AI KB NHILELR
AR — 3L A A E B

(—) @mpHiad ansBbs

(=) HAEHEYTHEE ,

(Z2) A B ERARAREG BN E
(w) S FAHTHEHHT

() B4 a i EediFd

(5x) BETAHMAGEFH®

BUHDBEERRAREDT AT EARARROERZT— >
RALARBECTZFEBRBEEFNERNLERBOGY > BAE A&
ekt FEL2aFLHFILe s ANLCRAERAENE
HABRPUENBER ARN—Fd» — A FEEBENHETL
EEEAITT 0 AMBEILE SRR BRMALR D BT EAKS ©
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REAGHBATELFCRTE—PHLHBHRE L (g
Eohip st » KRAMEHE ~ RS LS~ W~ XL~ ERBHRKES S
S EZEXERENKESL ) ERAKBREZ A AH (Bunban) ) A B
AATHRGRY DA RRARARESF LOEE > —AlE S
FTEER O ATERAMNBILR /A UHBRA > ARBTBE IR
W —HH o

— S ub B i A R B0 4 HE

ESFAF &> %5519194% > Jordan (&K ) #0shima ( X & &
M) BBREBRAGB A Kb H 8 &4 4% A5alno formosanus
Jordan and Oshimac 19344 » X & ENBEIE L 32 Reg s A e R
e NA o & B F K 0 2 L 2 A Oncorhynchus  formosanus
o 1935% » R HEEXHBATVTEEFHZE SEERE »  BELATX
b FmAHBERE > L EELFERE L > & &Oncorhynchus masou
(Brevoort) o Behnkeff £1962% B A bt & 290 MH A RIESH
' WHBEBRHHELASALTRAAAUATEZMHAERL . ETHRE
4 ABAR — A > SRS CREBEE. nasouss —8EAE o F
o B ELFTHEASLSR X =145 o Watanabe #Lin A£1985
EFELEABEHEEIRZERES TS 4% 225 Oncorhyn-
chus masou formosanus(f XX FATEIX "L n# | Iz o

89 7K > AR 649 $ s Oncorhynchus B Ay 46 & 48 2 M A8 & o3
WERTFHBEF B4y P& S 40ncorhynchus masou masouz
Mo A2FFPHEIHT L AL EZRRAFHN o FrlAverage-
taxomonic distancef4e3E » AUPGMARE R 5 » M E 6 #1346 46 M 1%
BT RC S RS T MOREMESERZREW (Jan et
al. 1990) o '

EFZS—FH EHERECRBPEAPME G S0 DNAE »
FRBLEMEOEH VR A KB &Oncorhynchus masouskzf ¢ 3 B &
ZHMEFHRMod NelRLIBAXATES LESAAR A & H
BRAEE0.202) (RSEA1.59% ) c I RMAERKE » BT &R
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BEEABSE AR EN01,000~T795,0004 2 3 58 B R o RIFE
A BEFH FERSHFEHAA » B & TRAA 100,000
~800,000 # Wy AABLEHERR (RFLETBRYKTHARE) B
#8285 (Numachi et al. 1990) o Flek» S IP S ATV ERR
DMAZAM¥HRAE  STHRATHAFERNEHEN o

BERL RSB LEE—FTEH T  BLEGHVHSLLIEL
% A 50ncorhynchus masou formosanus > AP B A E SR8 (
PPl iR nsE ) —4 o ¥ &Oncorhynchus masou#ff T &9 — 18 354
CERABILAYHRBEBLAMENBE R LRI RE R KR MEE
HoHBWMABL TRARBAR+2F R » BAFHFE—FEIFY—
A o

=~ T2 Rk BE E 1% Y W] B2 AT B

AR BERBABEZ MRS EBRE > KNP BEKLH
DEEEHEOHRABTABRAATERGEL - BIEHHBER AN
~—f A R ARBYRESE—HA TEBEE,,  c ABHBEFERESR
RigERTEAM L @ EA AL TALEIR S Z9F, HEES
R BEMNRATR T BRKE  EPRHLE AFEAXBHE
THEHE > ARE XDBREEIR AP wRABEREFL o %hRE
B ER AR RHUBRERBEAS ) FEGTNEBEMN -
BE S HAFNTHAKRBKRTASG ¥4 LBRFTTHBREE -
MEFL R > FRREIREFTZTHNAR -  REFHFAXT AL
FRZERYER TR  FAREREAHFREE » 2 LEXER
S AT HEEEELE AR TEARAMORIFEE S » T E B
RIS N < o

S CHETHREBURAESEFRMENS

B HREBALREER BEABREARBICCCATHRALEH
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A By H LA e (Lin and Chang, 1989) » e gy s ikt ik ey 2
LERTEAXBNIS > ABAREE ST - K EFBENERETS
IR EORERRNEEETRBELAHR (nAkBhRAT) Hak
» NS ER>EEBARENS Y > LRABBE T L AR

o]

M-~ SEERENEEHBEL

FHFE B HEREIIAARTELEN M EIA - Bk
B E A EHERARAERMS 42— (Aoki 1917, Kano 1940
) cERBANAHERAARSITAZI——FIFLER LR o

AAFA DB L > §1087469H 510894617 M » & RAEA
Bibs e & A% 1,800R %54 6508 o sbih » AT 2 WA
MEGBSM mHE TEI0AM  XBERERE > CRALZASE
RO o FABBAIZCH » RRARART LML EHmwo £ L
MK B M ART - AARY c BHURY ZELHART
BYERY » AFRAHBTFNBERE o £ REMY R HH A
W ETAR » T EARERA VM LA Bt o T AR B SLIN A b 12
EAEBRXGOMB e EAN—F &> RARMDEFHE GABHAI>F 4
HBAHSE (Lin et al_, 1987; Lin et al. 1990 ) o s m =
» PRABHFAF R Y ORE » EAF B ERHEDINA 9F LR £
EBETHBUGHEBENOGERBEG LR

A~ BESyEEEMN EHEE
BBt LHLEAARDENRMA > EEHARXKTAHER
NIATHE
1] - Bty L AkTEHRNRTAY  CEEFB N E-FHHRX

PEH O RAALEEALRERAPUW SR LY ABRANN > B/
ERA, AL BLEMME

2 -EBHAHERERAZHRPOERSGLELAY A GFESRZEK
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Ak AU B AL 60 45 12 LA o

- BB R ABENHRERE FAEARBASR T HAXRS
ESEL AL SR -FAGY T » REFALHAHEY —
BaE o

- A AHMEHEELEIMNERS ) SFITA-FHRAKRA L
FH BN BOELETFEAGELABER S AL BK -
BEHZMANEL LHEWBIE

- BB AAYHRBLYGEINEXRREAY T X 4HE (Naka-
mura, H. and Y. Koshigi 1938) » b2 H 2 F b > £ H ¥
HRINEEZHE MABRMNEFLE LGSO HAL L L2
EHERERLABKRINHETEREF G — o

- BB AR HHE BRI HHE BEHsELEE AR
AEBRMERABEHGER AELEHMFHE o

A~ BB ERFHEBBRZLER
EITHERBRNES

EEmil s m hBIEH g AL EHE~ FREBE T RESE -

WHBELHHARAERFERETT » ZAAAEEREDTARTEERAK
REoABMMN > BAEMWROUARRBE+ZEERAREF L H S
RBEHY  BRMAR B o EFE L ARELGELRBILE &
) IR EARANEHAL KRR ABR o AZ N —F & » —
FHFELE AN ELEAET T HERS L LT RBZR
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Proccedings of the First International Symposium on Wildlife
Conservalion, ROC. December 1991, pp. 173-213

REVIEW ON THE CURRENT STATUS OF
AMPHIBIANS IN TAIWAN

Kuang-Yang Lue, Cheng-Yen Lin, Kuo-Shou Chuang and June-Shiang Lai

Abstract. The authors are trying to use 2 more sophiscated method to evaluate
the distribution patterns & current species status of amphibians in Taiwan. The
major information resources were come from the amphibian data base of the
Department of Biology, NTNU.

A total of 7609 pieces of information and 303 recorded localities from
the amphibian data base were analysized. The distribution patterns of Taiwan's
amphibian can be separated into 4 patterns, based on the variation of existing in
5 district. i.e. (1) 5 species in the pattern of Restricted-distribution, (2)
Regional-distribution species, with 4 species, (3) Widely-distribution species,
with 7 species, and (4) 13 species in the pattern of Pan-distribution.

As for current status category (1) recorded localities under 5, under
0.4% of records and existing in one distince-Endanger species, total 2 species,
(2) Vulnerable species, with recorded ocalities under 5, under 0.4% of records,
and existing under three district, total 2 species, (3) Rare species, with recorded
locatity above 5, and above 0.4% of total records, the distribution is within 3,
(4) Out of danger species, with 5-60 localities, under 4% of total records of
existing under 5 district, total 15 species, (5) Out of danger & common species,
with more than 60 recorded localities, above 4% of total records of existing in
whole 5 district, total 6 species, (6) Insufficiently known species, only one
species in this category. A detail discussion could be found in the report.
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BERBEMBERERTG

BYF -~ MBI Z - HER - B
BYSEMEXBEYRR

B X R

FEERASHRERGTAE Y A 105 R T609F & £ #
% 303 Moy s SEE > REEEREFORERN A AT (
distribution pattern) F B AIHB (current species status) #
ARELEPR o EPFHREFHTLE (1) HoHHE ( Re-
stricted—distribution species)¥##H EH ; (2)ERHs>HHA (Re-
gional-distribution species) : #H&H wit ; (3)ESF A (Videly
distribution species) : ##H t# ; (4)ix A A (Pan-distribu-
tion species): ¥ H+=Mo mARAMABAAL (I ) B (En-
dangered species)iék3bEE b AT » W4k FHK 0.4% AT E2H
—EH o H B (1) €& LM (Vulnerable species)d
SIS MAL B EHOALAT » 2HFZBEUA LH » it H
- (1) #& A 4k (Rare species)im kB 5 A £ » 2 sk FH#0.4% X
Lo S KA BBEZEX HAZH; (V)R A K#H(Out of danger
species) Ak L BO0MEA A » R ER I AT > 2 HEZEXAAS
HE+EHA (V) £AEKRALE A (Out of danger & common spe-
cies)W kLB 60 L » sk FH AN L EERAHAE > A
% (VI) 2&nnf(Insufficiently known species) o i3 B
BHBEH S CRORAKREHEFRFT LUEF o |
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— -~ #% & (Introduction)

ERRBETASREEZARAHFAGYRTE (FRRAE
ZR41989) % FHEARYZAGEAL  FREESHRLETH
BMEAREMMA—BRIEAEIRAS - LRMMA » FoTHBRAEEL
# %4 (Endangered species) ? T3 # % # 4 (Rare species)?
HEHBBRETAEE AR EFGWRFLABURBFTAAZTARRE
E?RBERE - BFTREOZGHB e TERAB I RSS2 iR
Mk —RBRERIAFEFTHENEZL  FEIAHR L BRFRALEY
BETAAMAOBRE  ERAEZLA—EEFTAFENER o

i EagREFHH® (1UCN, International Union for Con-
servation of Nature) Prdigaedéc & £ (Red Data Book) ( 1UCN,
1981,1982,1983) » r @M X LS A HBRRARALHNIRT L RE (
Extinct) ~ 3Es B4 (Endangered) ~ % %4 % (Vulnerable)~ %4

(Rare) ~ A AL (Indeterminate) ~ & &4/ (Out of danger) -~
AH AR (Insufficiently known) ~ ¥ + % & % (Commercially
threatened) $AEHH » w LXK FH R (Threatened Community
) R m B AKXASL (Threatened phenomenon) ¥ —HAHHE »
FANSHBEALR o EAFMRAEAILELE » BRI HAMMER
AXFEHMEEMBR I FAEOEE  BAHFRBFEALSR - HRE
RPRAANREZIRIRFD ST 0 - EEARAREFTHAIUCN
Threatened Plants Committee Secretariat Ai: sz How to use
the 1UCN Red Data Book Categories F pfiF & 4§ Rare and Vul-
nerable species » FRMN20000E B KM » REK—I 5 aH42 £ >
fafFamFmgB o TUAMBYE » FH " EAL"ZAR (Current
status) E—ERFTRLAZHRRYMAo

EXOAMEDORREH  BABLIBIFaRET Y HS
336# > maAAMA AL (1989) A—HH G FF oA RN RGF
o leA A —EEPROT R AR AT MAE BT EHYRRL &
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BAEMARENSLYELPRPFA ) BRTEVREIBL TR ST
BEH—AEFTHRS FHABL TSI HIIEFIBRET —
BRFm A B ERERET »FRFR"FH"BFE > 2K
AE EHSmERHSAR (Current status) F 2 B R » AL H AR
BERFT RS SFEH{NE—FTRGHMo

— ~ FHi&%k (Method)

AREFAHREALHERGAIRXZ ) TUELZEEBREAEL 4L
WHEAREBETER EFHSEFTATPREGTHATELOTHAE
(Data Bank) R #AFELFRE o A EF BT ELATO09F &
B MEAANBBLEHET SN Sk 303 @k (B—) » AB
BB ARKHK > 2L EFTHRFELEE ) KALAKERME - 2R EHE
WMIERGRRL AT 5 RIEH o
(—)5r72E8! (Distribution pattern) » 5 (1). B¥poHmHA (

Restricted-distribution species)~ (2) . E& o AFHA (

Regional-distribution species)~ (3). K4 (Vildely-

distribution species)~ (4). =2 H #H A (Pan-distribetion

species) ¥ WM KL ( Species) EXE~FE -~ &

E-REFLEFIETOHFTARE  ENBEENEEAET

S (R=)

(a).3tE (Northern District) : M XE:EALE RIFTH B
B KB RE o

(b). ¥ & (Central District) : ZAAEHIH» R LA B H ¥ X
AR E o

(c).®E (Southern District) [ AXGEHBYXEA S — AT
2T ORBHAHE o

(d). & B (Eastern District) [ AXE®ABEFTFEAAEE
AXEAL > RTE LML RBME o
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(e). b Bk & (Mountain_ District) :48& &+ 35 » 54 £500 A
RAELBLE °

(Z)BR%KA! (Current species status)  HHM#AMA 25 T3l
i

(1).3e %84 (Endangered species) (E)
(2).% A& %4 (Vulnerable species) (V)
(3) .# A # (Rare species) (R)'
(4). & fo We#® (Out of danger species) (0)

(5). &2 % L% A# (Out of danger and common species)
(0C)

(6). ## R 2 # (Insufficiently known) (K)

AARAEROE FH(a). At B iTinsh ek % 5~ (b
) UHEAAFEAHEZIRTI S (O) SHANELESG R HSFERYEE

=)

= - BMETsR (Result and Discussion)

HELR&RY T E ¢XEARRBN A RAER— o A3
FHEFERFTERAE .
(a) . B3 n#H 4 (Restricted-distribution species) @ & &#
RoRAELFEAIBERTY —BEERG T o 3tF &bk
( Rana taipehensis) ~ B&. @3z (Microhyla buteri) &
Z# % e i & (Hynobius spp.) (B=- @~ & ~ 5
L) EERFERLLT.2%
(b) . E # M o4 (Regional-distribution species): iZ#k4f
BAFERLEMBERZ 2-3MEERF » 34 £ 3b#s: (Rha-
cophorus taipeianus) -~ % 3 #3+ (Rhacophorus smarag-
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A- 4+ 3BEESFERLAINE

4 o i | & ® ) J & *
5| ke | X m R

SP. NO. (R B | +E | HE | AZ | V%E | D
10 B0 ] 3.00 v v v v v P 0
11 138 |13.23 v v v v - p O-
12 42 1.91 v v v v w Q
13 48 | 3.35 v v v ] 0
14 41 0.34 v v R X
153 624 3,90 ~ " v v v P 0
16 53 3.90 v v v v v P 0
17 69 | 5.52 v v v v v P 0O-
18 70 | 4.34 v - v v v ) 0=
19 52 ] 3.26 v A v v v P 0
20 6| 2.85 v v v v w 0
21 22} 1.76 v v o v v W 0
22 237 0.21 v 5 £
23 6] G.43 v v R R
24 36 | 4.17 v v v v v P 0:
25 nzw| v [ v [ v |~ . P 0
20 18 1.42 - v v v o v P v
27 154 [1z.29] v | v [ v v p o-
Z8 34 | 7.8 v v “ v W 0
30 71 6.26 v - v v w v
31 11 0.12 v 5 v
32 10 2.29 - v v R 0
313 49 2,64 v v v v W 0
14 20 | 1.10 v v v v w 0
315 54 | 2.67 v v v v v P Q
35 92 | 10.49 v v - v v P 0-
50 13| 1.13 - g R
51 61 0.79 - S R
52 Stou.20 i v s | F

(DAR2EAAS |

HOPE st ot e Bulo melanedicys), (11185 it tBulo perparvansn (1204 B4 (Hyla chingpins

{1314 2p gt (Rhacophorus aipejnnuy + 4148 K 8¢ {Rhacophorus ymamydinus] = ¢ 1508 R 38+ IRhaserhoras molrechiy
{16)¢7 tA ) M {Fotvoedaier mepaccohalual ; (1714 4 H I Bucrexra rohuptusl © (18) 3 il i Bucrrerm ioponicue)

(1902 g 3 (Chicralw eillneeri): (2005 £ 81 {Chinsaluy idiootocye) = (210X Hl-Sr . Microhyls bevmensit

e B Micobvb bulledd  (23)k 15 iMicrehvlo ingmaind ((24)i 85 3t Misrehyla empla)

1250 B, st tRane kubliiy 126528 s s(Rena ligtwa nugvlesnr (275 H{Fapa limng<harieh

2830 1, k-, #-M(Rana norion pwinboanm) © {30y irxi{Rans planced) : (1196 & d-3d{Rapa Wirchenais)

(32 Wy -l (Ao longicrunl $¢33):p th 6 4iRaoa puleiy (T rasd{Rans adopoplur) «

(35 s H_ fRana guntherlt : (36)fidsde B (Rano Iaouchil s (50)M I Wi %Y 1Lijh, SL(Hynchivs yp.)

{51040 2 oL b B (Hymobivs gp 3. ¢52)dpslg s b b & (Hymobivs im )

(2) -4 27 R0 .

SEUSERN + RERSF G WELERL » PHEHE L

CIBLEEA
Eanas | ViEEAHY ) RENE C O8ANEN F ORARLTRH
K dosl 4k

NGE ' CvyE ' SHE'EXE ' MMLUKE
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dinus) ~ # K g3 (Microhyla inornata) s EpFHFx (
Rana longicrus) (BA~A~+~+—) » 4B FHEHRY
13.8%

(c).ko#A# (Videly-distribution species) : Z % #&EHHoH
ERGABERYZINBERT » 34 FAA% (Hyla chin-
ensis) ~ @mA#HH (Chirixalus idiootocns) ~ EK- @i
(Microhyla heymonsi) ~ # % % &K % (Rana narina svinhoana
) ~ 4% (Rana plancyi) ~# & K (Rana sauteri)
f=pE sa#k (Rana adenopleura) ¥t# (B+—-~+=~+md
“FE~FR~FEFA) e mERY 24.1% 0

(d).z 2#4# (Pan-distribution species) : & ®fHEHMA & ~
B FRULESEHRAE LSS »3+4 LeES% (Bufo melano-
sticus) ~ # & %% (Bufo gargarizans) -~ 3 K #f=(Rha-
cophorus moltrechti) ~ & &i#t (Polypedates megaceph-
alus) ~#&# (Buergeria robustus) ~ B X#fi (Buer-
geria japonicus) ~ ¥ K#t# (Chirixalus eiffingeri) -
Jom e (Microhyla ornata) ~ # K %% (Rana kuohli1) -
% & s (Rana tigrina rugulosa) ~ #F# (Rana limno-
charis) ~ W#& K3 (Rana guntheri) foda#p#H & (Rana
latouchii) %13#% (M+A~H# ~H—~H—-~H#H=-Hmw
SHE WS~ SHASHAL W) P BEEERE
M=44.8% o

ErRHALBHYAE (-~F ~d -~ RFPLE) » BHEERKS
B2 H B 1/0c HRWHL ERF» AFXI -~ @B LAaL
WENHRAREABRANTR , G RABELLRE > GRGARER
~ R EREERIRE AL RET P ~ AR HEFTHRE o
AR SOOARATHLE » FALSMTHRCAE T KH KR
1 S00ARATWMERRALTHENBEELEREREA KRR FHE
R RG I A THEIELAATHNRXAT T - HRAETNIZHALTR
P AEMEGRAFALRBEAARL T ,AZMER (LE
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FPE 1B &E 390 KB 32 S WKkE 92 kAR SH

R mRAE~TERMLEYNAZRER Y 2d B 303EALWR
EBERE > WRNERILBA L EMN o FHSERSH B (distri-
bution pattern) et XAMENH S > KB RHBEAEER
B — 1 F o

EHARAEMY (Current species status) & & R Fim &k — AF 7

(a).

(b)

(c)

(d)

HiEE % #&# (Endangered species)(E) : shisay st seie Bk
03T ER AL SEEHAEAT (5/303 =1.60%) » @
RHRERAOAUAT » LANCHESFAEZBER T o —
Edme o BASRGEBY A &K@ (Microhyla butleri
) A B AR AR A LH s (Hynobius sp.) o XX MR
# o

% @ B# (Vulnerable species){V) . sb# o432 A58 1L

b Rk EHAE OAUR T MHOFRBALA-ZBERIALS
A —FA AR > A &4t (Rana plancyi) & dbfsk
(Rana taipehensis) ¥ —4f o —FAFEL S HHFER o

H A 4 (Rare species) (R) . stfEwmérezs s S L &

GEFHAVARAL oA E SERAE > FAH LR SEDE (
Microhyla inornata) #eFr 2.4 % (Hynobius sp.) RS H
i A @ (Hynobius sp.)% o sy — LRk &AL & B4
HAEM o

& 4 (Out of danger species) (0): A G A B

f 06048 » MLSKILELE ARAT » 5 HA2-3EH » &4
AIEEECOBUA L M HH DERATH o pitHF ZEHES
(Bufo melanosticus) ~ = & #f% (Hyla chinensis) ~ &
34 (Rhacophorus taipeianus) ~ ¥ K& ## (Chirixalus
eiffingeri)~ 3 K #3 (Rhacophorus moltrechti) ~ & ég4¢

# (Polypedates megacephalus) ~ & x#% (Chirixalus
1diootocus) ~ Z K. @& (Microhyla heymonsi) ~ H# K

F# (Rana kuhlii)~ 5 &3: (Rana tigerina rugulosa) -~
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# X % K3 (Rana narina swinhoana) -~ &#r#3 (Rana
longicrus) ~ 4 4& K3 (Rana sauteri) -~ s (Rana
adenopleura) ~ 4 K3 (Rana guntheri)% 154 o £ )4 3k
A s FRBE R RAEEL EBIFAMAR

(e). & M B% AL# (Out of danger and common species) (0C)
D LR RSB AG0B A £ A EHEE 4% L A DE
ARA oHH 0 WAREME (Bufo bufo gargarizans) ~ #B#
3 (Buergeria robustus) -~ B & #fs (Buergeria japonicus
Y~ @z (Microhyla ornata) ~ # 3% (Rana limnocharis)
~ Fodidndy Ko (Rana latouchii) £ Ao HdgHELe
BAFH AR

(Y. R k%4 (Insufficiently known species) (K) : e HE
##: (Rhacophorus smaragdinus) > A HALET G H>H
HHAEET S ELTAH o

2 IUCN 2agd T {Y  AHHEEES TR » 45 084K
A EFHRNLEIN —EREAAT LA AH L EAEREAE
FEFVoFRT  RAHBZEIRANAAFE dFd » FEBE
SGidohty —HESL CRIBEEEZENABRTAS>A 262 H
WELY X RKBEMEA ek AL H ko

EATRBHAMAAFML How to use the IUCN Red Data Book

Categoriess (1980) ## 7 sdpnd » ¥ X 20000 BEEa B 2
WTEMARHYRAY LA FREEHIMREE G R A
WLEAAE c ARLORERT 24 Bk FE ARENERT
LRMER  REFRCHELRSRAE > RAAAHEREYHFMA
BREEEANBR DT o FAREBTHLRE BEAELRA T AR
(Relict species) * RARXH A LE » ERFABRA T EHM AR
W% o

fe TUCN risspa# Mk BTey Red Data Booky » & eyt
AAFIARE&LE (1982) » 22 RARMAREREAAERETTE
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BH AR LA CREEMRANNLGERS » FXF LEHLEARA
B P s re sy Endangered and Threatened Wildlife and Plants,
1984, sEdwards & Pisani, 1976, % Endangered and Threatened
Amphibians and Reptiles in the United States # 3% B Nature
Conservancy Council, 1983, s di & F ARG L8k » 2 F
HAFRRBTRE  ETRELUEE  RI—MEFHL LB R
ARLEMEM  BWMERLELETRAARZHRBEAHRE A4
#5 IUCNZ Conservation Monitoring Centre. sh— B E 2§
HREFHEGHLRE LML — % Inventory Report Form (1982)
s AEBRYEEANAER T

1.8% (Country)

2.8 # (Date)

3.4 %% (Reporter) : 4% (Name) -~ dbut (Address)

4.4 % (Taxon) : &% 4% (Scientific Name)

% i % (Common Name )
5.50#4 (Distribution) : M (Present)
vA % (Former)
6. & (Population)
T dfn 47 W £ & A4 (Habitat and Ecology)
8.%}&#%&% ( Threats to survival)
9. &% #5% (Conservation Measures Taken)
10.:23# 854% % #%& (Conservation Measures Propose)
11 A% % (Captive breeding)
12.2% (Remark)
13. 4 # ¥%# (Reference)
ABWEeAmBRHOTHEZRTEER LKA —KIEHR » 224
FAETHENTHOCTRERFTEN TR S 4F ~ AP~ Rt HH
MARTH  UARSEAANEEIEROAACTTRE -EEATS
W BREH o
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Proceedings of the First International Symposium on Wildlife
Conservation, ROC. December 1991. pp. 215-230

THE STATUS OF ENDANGERED BIRDS OF PREY
IN TAIWAN

Wen-Horn Lin

Wild Bird Society of R.O.C.

Birds of Prey are among highest predators in ecosystem They are K-
strategist, their low population, low breeding rate and slow growth are normal.
Birds of Prey of Taiwan, the same as other wildlife, suffer from the loss of
habitat, poaching, poisoning, excessive disturbance and probably competition
with introduced species. These different human factors also connect with the
biogical characters of each species, these characters include distribution range,
habitat type, breeding behavior, food and secretiveness, etc.

21 species of birds of Prey are protected by Wildlife Conservation Law
since 1989. Among these species, Crested Serpent Eagle and Mountain Scops
Owl are most numerous, Hodgson's Hawk Eagle and Grass Owl are rarest in
the wild by analyzing birdwatcher's records. 8 species are common sellers in
birdshops, especially in spring. Among birds of Prey kept by Taipei citizens,
Hodgson's Hawk-eagle is most favored, the number in cage is 53, much more
than records in the wild, but some of them is believed to be imported.

Some hawks escaped from falconers not only suffer from hunger
themselves, but also confuse wild bird recording.
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YHRABARER = | — R FALBEPLHEE ~ RE £H
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BESEEAHWAWRER  AARR TV H A% AEmiR
AR ESERT S EHAONXE T H > pE—selections KMTHEL
BHENHE - BRAFT X F—HERTEERLAGHAR - RER
HAELEE - REEOAY - RESELLTHROER. ... HT x>
BFPFERAESIOBRTR - BERRAZIRMUAEABRNETRAEY  Rafk
REGA ASVARTRARLEAGCH T A mAME » HHE
ARBHE o FR AAEMYED R ABARGEF o F R
BrRBARHE—DEGFPBRTHRAREOLARALEERT c Boti
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SRR REREE o

AL THALLANBEERESmBRBHAEEE o AL
BEBRARXE EZH5H .

1. A% 3 B3

HEEMARK BB RE > HEF LA LHE o Habd
Ao Mo B 38 AR AL o
2.8

EEHEARX XKL A FABKAAEARO T4
' AAMAHSALABEALES ORI EL - o Ry
B - FALERITRESE TR A —AATH LS T Lo
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O. 5 R A B R
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AT  wERE ~-BRAS HEABANFAEYRAART KL S
AR BAEFIIBERS  RERAFTRERRLEERA AR
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REEEEE MM EARAL072%5 0 4 & 2 M4 o 19824 i 4
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~HRBE S SEKAR WA 18O EAAF TH AL HIIE
ik, AT "THRER,FAGWAKREMAKRT S LFATF o %
TG MWEFEI L) ABAH2) .2 EHAQ) LA TH
FHoRFSRAZCAERFTRTF LY L4k 1990% 8A KT
ko XATIHETROER AFESE T214 (£7 8104 » B
A114f) o sbBp XL ATkt ed st o (X1)
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SAEk R (RABERARBEAELS » 8L TR BB
(X EBBRIFAEEERL - FRARTHF S » HHES
B (5) WALTESHFURGEERFEREBE R YR ELE S
HRER > ATRAAABRSEBEGE (£ > 1991) 0 (6)H — &8
R DR B A LB TP ELEIBRRIEE - 1
FA—EHHMBEHFE-2RHB hALELIHEEHHF& -
IRAEE RIRGRORBEEA Y » ABREEREE > HHA
BoehBMARFERARTERT  AEFRUKSEZLA B E
RBWEEBERE ERNTENE REGHARTE » LARA
AR B RLTERPRIRAARCER » WA TH L ARARL A
MREMTI/AF X RABELTEETERNER ) THME
BERAREABEA TSI RRGEHERF o
2. 85

REBRBRIEIVRGRE WL FHARLAEAGZARB S B YR
MERAK S PHERMEFES (£K3) > d3AF R RAAER L HE K
B A RERAIARFTENGESERER > K AR LR
RARALIRFMNEHERERFER  WAZR - REAL LA TRA
BBEREIRNERTROLAL R RARALATHREBLERAE
RAFELSTEREBBR - AMARATHIERSGEROBHRER
RHBHEREHK ) ERATEELIFRAEE TR IDAFL o

J.ExE%E

RABHE  FARKRBR ERETHINLHBTHRE R
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B ARSERMD o BARHSBRAK ~ fed ~ B AF WY
TEA, SR BAFAANR > RORTRMELAZAM - & AH
FEM ARRBARARERY (WRO - ATH) > HEHESE
MTRALES  RAEFRGEREROE  EERFHA - RTH
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5. B Ak b

BEALAFAERGER MBELRTERS | R AFHAMMBIL
ARLAES > EXFRAMBRUMBAOE | S HE,-AMRIMREL
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o &L B Ak 2E AB & B B 3B AR B A B K o

FHEBIERHANESH T HILI Hde TRAM SRS

AR~ FBE - RBOMKARE - %E - RAFE> AL ED>
RGERE> 2B~ %%

CESACEBRS R LRRBARGTH o AR HRIHK
FoF o LRMRE EFIAKE o MAARERDTAHBY » Ho0 A K
RBEBTEAFREFLEREARM > (5 1988) o

M- REREBRR
1. %7 4h i & 8k

BEFEREFLL e TERTHE, 95 » 19885£1990=
EFAREBEALMASRFIRES L& ARAFEA T .

AAY (34)> BHEE (2012)>EE (153:4)> 2 E(15%)
SadE (33k) >HE (29%) >4 (17k) >HKABL(134%) 0

e FERARBGERKRFLERTES®
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8% BT o
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- Proceedings of the First International Symposium on Wildlife
Conservation, ROC. December 1991. pp. 231-275

THE MIGRATION, WINTERING TERRITORY AND
FEEDING BEHAVIOR OF THE BROWN SHRIKE
(Lanius cristatus)

Lucia Liu Severinghaus
Institute of Zoology
Academia Sinica
Taipei, Taiwan, ROC

Abstract. The brown shrike (Lanius cristatus) occurs in Taiwan both as a fall
and spring migrant and as a winter resident. It is a familiar bird, yet much of its
bird, yet much of its biology is unknown. This study aims to study the shrike's
migration, territorial and foraging behavior, and to explore how this strongly
territorial species expresses that territoriality in an area where the population
fluctuates widely between fall and spring.

This study took place between August 1987 and May 1990 on Tunghai
University campus in Taichung, central Taiwan. A transect line was established
to monitor population changes. Shrikes were trapped and colored marked for
individual identification. Selected individuals were monitored to determine their
territory boundaries and to record their aggressive and foraging behavior.
Detailed maps were made for these territories, and invertebrates were sampled to
establish the resource base for these territories.
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Shrike demonstrated high fidelity to wintering territories and rused the
same area year after year. Among banded birds, 12% returned to the same site
for four winters, 24% returned for 3 winters, and 32% returned for two
winters. None shifted to a totally different territory.

Shrike territories varied greatly in habitat type and size. No special
feature appeared to be essential to a territory. The food habits, feeding
behavior, and the variation in shrike foraging efficiency in different habitats and
territories were analyzed.

The results showed that fall migration occurred between mid-august and
mid-October with the peak time around 20 September. Spring migration took
place between mid-March and mid-May. Shrikes did not pass through in
concentraiion in the spring; thus no peak was detected. More than 75% of the
wintering birds remained in the study site longer than 3 months, Territories
expanded to include vacant areas when neighboring territory owners
disappeared. More than 56% of the territories were reused the second year or
all three years. The boundaries of other territories were greatly changed.
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(KUY sa3akpy 720.0 0.0039 129.65 (NB-D) ri% 965.7  0.0081 309
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ERXFHEAPARKEOAAFSOEY » ERALGRAMEY A% o
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Proceedings of the First International Symposium on Wildlife
Conservation, ROC. December 1991. pp. 277.288

CURRENT STATUS OF FORMOSAN SILA
RESTORATION PROGRAM

Ying Wang

Abstract. Formosan Sika (Cervus nippon taiouvanus) was considered to be
extinct in the wild. A restoration project was carried out to restore this species
back 1o its natural habitat. In Nov. 1986, 22 deer (5 males) were selected from
Taipei Zoo to start the operation at Shetin, Kenting National Park. That more
than 60 deer were counted in Nov. 1990 at Shetin indicates that deer are very
adaptive to their new environment and produce well. The final release of these
rehabirated deer to other suitable habitats will be undertaken in the near future
and the conflict between the welfare of the deer and local residetns will be
inevitable. Thus, how to develop a balance plan to manage the deer will become
a future challenge of this project.
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EFFNRHE REAGHREAFRMAEZBRAELR FFIERE (8 1984
) o

MERAEBRAIALRAEMESER ) B HLATHEARA
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7% ~ BEE & A9 G RE

WS EHABAGAROGE  — AT AREVEFETE
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Proccedings of the First International Symposium on Wildlife
Conservation, ROC. December 1991. pp. 289-304

A REVIEW OF THE RECENT RESEARCH ON
MACACA CYCLOPIS

Ling-Ling Lee
Department of Zoology, National Taiwan University,
Taipei, Taiwan, R. O. C.

Abstract. The first detailed description of the Macaca cyclopis was reported by
British naturalist R, Swinhoe (1862). Since then, other naturalists and
biologists, most of whom were Japanese scholars, had studied and published
many papers on the morphology, anatomy, physiclogy, diseases, ecology and
behavior of this species. It was not until late 1960's that local scientists began to
study this endemic species, the only non-human primate native to Taiwan.
Today, hundreds of Formosan macaques are still used locally for medical and
other laboratory research each year; in natural or semi-natural environment,
studies of their ecology and behavior, particularly their social behavior, food
habits, activity and population ecology are carried out as well.
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F. aurantiaca »#E ki (XE#)
F. benjamina &4
F. caulocarpa KEF#% v
F. erecta # f.4% v
F. gibbosa B ¥#
F. microcarpa ##f '
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Proceedings of the First International Symposium on Wildlife
Conservation, ROC. December 1991. pp. 305-317

MANAGEMENT OF THE FORMOSAN REEVES'
MUNTJAC (Muntiacus reevesi micrurus)

Kurtis C. J. Pei
(Dept. of Forestry, Nat'l Ping-Tung Inst. of Agriculture)

Abstract, The Formosan Reeves' muntjac (Muntiacus reevesi micrurus) has
traditionally been hunted by the aborigines for meat, but hunting pressure has
increased dramatically during the past ten years, mainly to satisfy the market
demand from the Chinese inhabitants of Taiwan. The market is chiefly for its
meat, but high-quality leather products are also made from its hide. It is
estimated that the trade value of muntjac comprises almost half of the total value
of Taiwan's large market in wild game. As a result, the number of muntjac in the
wild is declining,.

Recent surveys showed that muntjac are still distributed widely from low
to high elevations in Taiwan, and therefore the protection afforded them under
the newly enacted Wildlife Conservation Law of June 1989 should allow the
population to recover, given the fecundity of the muntjac, within a short period
of time. In the long term, management should exploit the productivity of the
muntjac and their cash-earning value to the aborigines so that hunting is
eventually permitted on a sustained yield basis.

A conservation strategy is offered in this paper which would set up a
management program with substantial aboriginal participation. It is argued that
allowing aboriginal areas more legal control over their harvest would not only
provide increased revenues for these typically poorer communities, but also give
hunters a strong incentive to conserve the muntjac. It is hoped that legalization of
hunting the more abundant game species, thus providing hunters with a steady
source of income, would eliminate hunting pressure on Taiwan's more
endangered wildlife.
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Th&EXER, QEBARIK AR  DHEAEFH o LT
ROSRELZR > FABFIHPRTHERLE—E . ()L LH
ARGHhIF  AARBEGMFHAFPTELSE ) EXEHAE
o (A)BMBRERAVFERA > ABEBROGERANROETLELTE
AR O)AREEL (D2R) MERERLEILH ©

5o EBNHTROREYRE » AL K F18M. 0¥
(Dansie» 1970) % =2 £ w x = M (Soper » 1969) » st & A& A
B O mAERREBLANR AT LER-GREH 1MEAGH®
AR —Ep L o FETHEIT LARTRA ZHEHER
HRE > G RLEBREBMOARATIF oK £ EHF o

EHBEN > ALSARBMMIAEHHG LA ARG T > £
MAEBBAENIIAZ  BTALTAERE > Bh A AR THE
R A o
R IT

HEANWE S L EAE T8 Ea AR Bes
B F oS d - SARARFEHANEAN  AEFUBEA RIS
GAoEHERREMERTIRAMNE  WAALAABAR T HETEE (
FEHAS) » FLAYTHARBRNK T AL PRESAEFELLA
MERLAEEH FHEEEMREAY c BHLEF» B ik (19
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88—1989) AHHRAMNRE  BTHALLEHFAMEIMARS ©
AW ER .

HAEBBAGHAEEE > ARNBALFAAN B ENHANERTR
FErABLEALASYTRA LAVRENAREN o EREHE (<
RIEAL AU IHERE > £19885 68 M > HAEAERF —HEH
R AEASY% > mA19875e 33 SAMRIN8TSE11A 219884 8
Az XA B AR ERTHEFOAATE A BB ARZTEZH
BB (52N ETREEA) RLUXLGEEM (44 TMA | Barrette»
1977) 84 > WAFHERTRELAEE —BHARIH12EA 54 548
M HAEENMOFRAEDTRAEREBALHRE

4. ‘& :

BAREHLATRB S BHAELH LRFPTHFE LS80 KA
RIEREE o B A B EMABAARGERE 22 JRIHM > ML AR £
2HREAGEEA Ko RFHRASRT ( 83408 ) AESSHAARTFH
AP FT ( 6.82F) - BB FLEREFTHLGEEAN ( Sexval
Dimorphism) s BTAARBETALNERHRESZABEY XX F
BHAG XN B LAAREACHER KL EMBHLETH
$ o fldn I RERALE BN A K30 EE (Moose » Alces alces
) o RARMEMERMKAESR LEAS (Verme » 1970) o

o EEHHER KRR EBE T A LLEBEROEEMR
(Dansie » 1970) » ks ss (4 73 8if ; Barrette» 1975,
Yahner » 1978) » i & £ Zla#H @B AiB X 8547 £ (Dansie» 1983) %
Bk BT AR A —BEA8Y B 4 BB AR IR G i tE
( Br 773§ Precocial species) » AARELAXAL CHEM I o
MADALGH Y BARBEARASHER 2L AKRE TR
BERBMR LESORFTE A AW (Case» 1978 ; Martin» 1984
. Martin & Maclarnon s> 1985) o b &3 AF LA A XA B A%
s R TRIAMZS o AR AEER TR

S.BERBMRR
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TRHRUBRB BB ETEFR HFARBETHCBLANEE
FFBEoRRBALETHFAEIFIBN ) BEHREFLEEARXNLTH
EX WAEG oS THARNSBLEARKET » LARKFE LR (
Barrette » 1977 ; Yahner » 1980) » X® &k 2—4& & B (Dan-
sie» 1981 ; Morris» 1986) » A A F A BSHBEERET » KA S
PO AGERELHPENLER - BARHEBTE L LEAFTH T B
EXAENEHFLARGRY  PRAEZRFIELEY (MARE) o LH
hERETHERFNARL

h~ EEEH RS

GemT r» 8RB LUAA VAT AL AEZES  HARALABLINK
THEM FHLAEATHREAGLE  FHOKFAHE THOMLY
B LW HHRAAPBEGUAE B TRASRLAFTHERIEAFE
y ALK FERHAR SR TREOERAREIELRBES W
fEAB Bk mBRIEARSREAHEF > Pk REGRH -~ K
FAMRBTH  RTEAPNATRERLAGEBRS » #1LF 0K
SHFTHEWYERE > FXABRLKMILIT Ik o

B 6B LARNBLL - BEBARSOHY » ELTHD S
> EEBTRRSFHBTREBSLE  BONAFIDHEABETHR
FoRAX AL EH AR —MAERO—SHEBS ABALEEHGN
Wb BAEBGHRABTA A FPEH—RHI0ARFF > AR
FATARGKRE g AFFHREGSREAL (FHREERBLS
"WAWERE ) o WHEILNEERL ) —ERFLARI—45
AR THEINIERGRIE o WEAKBENRENGIT R 5% o
Fok s RIERA 0 EH L AT XL A R 608 H B > M
S RmiBE— B ENER . ETASKERA » R BT ER
(Manage for sustained yield)(McCullough» 1974 ; 38 » 1979 ; %
» 1986 ; %) o

A TR GEHEZRBEY —BERLASEETRNER AL ASE
BEEHRSRE > bR RLE A4 — 3t
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L ARAFRBAE NGO RERBAREREE N EL (RW) o
AN TR0 208 Am bk A2 E R £ MBELELER
BATRRERTHHEZRUE -RF > EFABLRRFABSRER
HE > RELBABERASERIBREBA c MNP LEHRKF
BB KA AHRGGERE (AKR) - FREGARLERI YR
% ¥ AT o

2B ARG E ARFETEAABNT » LRGN
CHERMLE (o FEEAR)  ATHRAETE - sRBHHKEAR
BRREDRFRIAE FERPRYEG .. FFRo

SHEFMEIMEH; A "HERM (Commercial Hunting) $hB" o
";Eg ¥r M (Sport Hunting) KR M (Recreational Hunting)
B A A PMEMFRAFRIZLARMKY » LHFALEEN
NARFSAEE (FeTRAKBRR) » AXMBTARYE , Bl
GHFRAMLAKRARTHEL LEDLITHE o AEFHREHY
FERBEE - FRAEPHEZ R o GADWNHERERATF » A
BAERAE R $ 3 (£,1986) » A H BBAHBEGRAG K% » "B
EHFRIE" WY FRARERAEH R -

A FHEF-BERATRROLAES  SRFEXNBLEITZ 0
HHEGHF R ERS > AR R S AT BIREFRFENH
B sl o flie  XWMFESHTRALRMES 1,0008 » &5 3R
ERMNEBAERL B ey T0EHFZRE » FH "BREFHRIR
"HRMAEZ K (ETRABEFHRE) A58 J00&RPEK . &
GEATHE "EHHRRIE BARBH ERFEBRERAGER
REBERARAAGME > AITHELEHHIBAGLE RIS o 4]
o DAEHLENRMYRIBERKRER T BREHFLIERH L)
RIBA > REER/IF RGBS ABALR  PRGEFRED YR
HomTHEER S SfRGEHHEPA > EERGRENF - K
B % UETALERHERBREA - 2REFTHEARGE
ANGEREHEHHFRE » KRMZXRMUGEFELE > MERBE
s HE RS RO LEEEGEARERERMAA M o

— 313 —



S.HAERUALFHNARAE AT EHFROERMFINOR
o FRELARGEMERPERRBRBWALESKRAE (£ 1986) -
BEFBUDALAZRFE T o B4 BB LRBIRE » BT
AN ABERBE TRAK RATERH LT RERBE > &
RE LB AT ORE IR E—FHHE o

WmhM A B TALRARSEHN LEORBET S » EHFAT
4 %18 B 42 .

ILMFRENFTEIALGTRERNRT > RIBLAARAY AR

2. ¥ mRAERGEN > mRFENRERY AN FVEH ]
S.HBRERBHFLEERREG B RAR .

4 EEHBMHBWITARBHARE ARTHRSZVEERA
FERBRABEREIHDAHFH R |

D.&WETAREIREXFES T » RRFNIEZ BB A

» B # B T RERKREFLREAEX
ZANRYE "I

Dr. Graeme Caughley Z£ R 734 "Analysis of Vertebrate
Populations” $ ¥d5h » FA2 HH N EEREFEREL L4 %F (Con-
servation) ~ T 4B ek # (Sustained Yield Harvesting) &
EH (Contro)$=ZBEBHNES» EARKRTHES > ATRAER
MABEERER G GME R Z (Caughley» 1977) ol —HE B EH
Rt > BARAIAAZRBAETERIT o

WEWNRAE BAHFADYWHEFYIE > FHELELETEHS
WEAIE N BREAANTR. ... ¥ HANIT "FLEOMEFTE WK
BoNEARAXVPHERZEBLEANER TR RS R AEF LS
PERR R AitE "HEFARLABYTE H "ERARTR
MAKER" Z/REFTAE
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2 # v B |
FAHo 19860 SR HELEEHTFAGSARAMBAGAZL (1) o 47
BEEEERERFEENIK 917 0

EMo1988e e HMELEEHTFLEGHTRAAK AL (111) -
TREREREBHAEFOITHR 62K o

IHEHF 1880 W UAZARAREAE c HABREEFE
AT EBOI8H o 417 o

ER~AXLE 1T GRUELEEHFADYRTRARNSALE (
[T) o 7R REETERARZCIF - TTIR -

EFHR KRG EEX 01989 4 HE LEFEHTFLHH T HAA
MEE(]) cITHERETAELN AR08 - 49K -

TEI8T LM F RGN ATHRGBAR - 229-2387
o BB BERK -MERYE LR EHATRARFTRLE P
FRELB&AHE > 6k

FHZEo 1B AR LAARFNBRZIHT AL (=) —AXHEITKK
B AL By £020% 2 106131 o

WRE 019820 & M ARLG WAL o RBELD » & 0 384T o

A A 1B mik B BEMEAAMAEERTAGY T RALRS
o TR EAMT o £3bo4d0R o

AREEA ~ R o 1982 MM LAFHEIEZHHAEBRE - 68
KA R 0337 °

PR o 1984 BB EAMR o B EBHIL (4) 120210

BER o 19790 & B E & 5 2R b BAS KT MMRY © 25
& e o

Wildol932c ¢ ¥ ES o 6B WET 6109 7

=
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Proceedings of the First International Symposium on Wildlife
Conservation, ROC. December 1991. pp. 319-331

BIOLOGY AND CONSERVATION OF
THE PANGOLINS

Jung-Tai Chao

Division of Forest Protection, Taiwan Forestry Research Institute,
53 Nan Hai Road, Taipet, Taiwan, R.O.C.

Abstract, This paper reviews the taxonomy, distribution, general morphology,
behavior and ecology, of the world pangolins. This paper also describes that the
strong hunting pressures have made Cape pangolin an endangered species and
some other pangolin species rare animals. In order to preserve the pangolins
from extinction, it is urgent to protect their habitats as well as enforce the law
against poaching,.

Key words: Pangolin, Manis, biology, conservation.
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FLPRBAFAHAres % ¥ B (Pholidota) » #aw# (Manidae) o
FLFPHEa58E, (REAA) (FE-my) wdk> "AHHe
RETmE MO ME s K FL T, o Soverby (1925) sABmEA
HELTE La-li» (Bp "@ige” ) AfdBAHRT LT M ERR -

W EFLTRARBYHOAELS BB THEHAEZY R F R
REAGHHWOIMARFLTEAREAR (HES »1089)c F LT
¥ X% pangolins RERABERLMEA Ade pangolin £MF > AA
| #Z4 pangolin @M FHEeRrg R —#E B (Coulsons 1985) o 4t
K pangolin BEMFMH/ERAEHRE» &7 "% %" (to roll up) #
& % (Cansdale» 1947) > BA F L F A S EW » F 2] & & &K
B e

— WM T BENEERELAERE T BB ERLTHNYF
LT AFAF LT B AN IS HAEZHN o Rig» 37
HELFEEREESN%B (genera) » —A B H KB o Pocock (
1924) Ftmib b B TRAF L FHISRBE > DMK THTAHRALTF
L P ARG  EHAMTTRAFTLTRLS>E 6 8 7T g
#H (&£ 1)> 8% Pocock (1924) % 7 HF LT 456 Bayimssa
#4& Simpson (19455 p.195) HAABEFLE» XFF Mo dm Enry (
1970> p.46]1) AEEREAFLTLE 6 BARBAEY » o M7
BymA— B (F Manis) wr# g o Bt RIKR T A H » A
VlemMey 3 HFLTRENG I BEFLTFSELARSS » kN
89 4 MEBELTFTUARE-F o ERMEER (subgenera)» X ERB o
R I T 65 438 » Nowak and Paradiso (1983) s A ¥ L ¥ 9k T
1 B~ R ~T# (k1)

TPEHFULUTRAMESHIAERRSEERF LT Manis
pentadactyla pentadactyla~ ## % ¥ M. pentadactyla dalmani -
#d % L F M. pentadactyla pusilla (Allen, 1938 ¥ X & 4 %
HMEB > 1980)c £ % .y ¥ (Manis pentadactyla pentadactyla)
RAERVUFALEH - ERFLTFEN Y 2AA TR LRZHAERE
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LEMAHLEERREGH - BER LK AEKXKLE ~ 2234 - 34
CEAWAREBEEFHPER L0 ETAERFLYRFHRAER
A @ 2,000m AARASHFLTHEASHF LR (HEe
1989) o

A LS drdadt » Fob F % Bda & 45 % o Blandford (
1888-1891 ) H¥ E ML T F b T H B4FH

CHmBR Rk WAEL S BED > B o F R KB
o AR L& ~ AR A~ ABER -~ wHESEAR
BRUFFIB/OTFTH o AXPRETH ~ B NF >~ gk
AL AERN  ZRHA 2L  FTARTHABA —LBL
o PR Rt P AENIN ) WMAMAKRERENAK Y F
I AEFZ KA ... BMAEHBKTE  HHBEAH > G
G TR LW ERK e FETFHAAERL o BN
(zygomatic arch) x®4 » #AAHE (ralar bhone) o B
Z (orbit) #EFFIFw:x (temporal fossae) £FE 4
» JAE (palate) Rk »m&EHEF o ..., BAHBE (
clavicles) » AegdE B A B R o AE MBI o 7

FhFPASEAL G R MY EFEKMIE A% B (Edentata) »
MPEABHRE > LHFRFBEMMFBA (convergence) #9R & »
FLPAREHARTERLEH LM (4 A Emry, 1970 ; Lekagul
and McNeely, 1988) ¢

FLFAGEBRAER (HREF 1983 4> 1912
1923 ; 30 » 1922 ; Bequaert » 1922 ; Biittikofer » 1890 ; Kreyenberg »
1907 ; Pagés » 1975 1976 ; Schultze » 1914 ; 3# # Redford »
1987) e F FETHRAR L FHF &~ 3 B4k - AR A
ey sh A~ uuF (HWHEE > 1983 #HE 4 - 1989; Sowerby,
1925) o bz 5t s FLFARRE L~ HETHE~-BH» £ E
32~ Bk (Conlsons 1989) o
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T TRAAESH AT S M BA (adaptation) s LI A
g (1) ¥ FaAESAETAES I MME (Bequaert »
1922) ; (2) #FL P M EAREARRZBEAXPEE ; 3) FLTH
EMEBMI o ZAFR (pelvis) 2 Eo g & & T 20~30cnm
(£33 % > 1983 ; Cansdale » 1947 ; Jerdons 1874) c Ly F 8§ &
ZRAMK  EEmAEMe T o hAF S THM (submaxillary
gland) st A R % % > B F FHF 2 F K& H % (Blandford » 1888~
1891) e E XMV ANAN AR NERXGRTH » FRERBER
BB R E~GHAFF o ARABRLEBRANINER —BETRE
(Cansdale » 1947) c T L PR ABH A GHAN » FHES BRI
sk 80 AR E(#H & 0 1923) o (4)sb b » & F ol F 24 #T /N B 34,
BH o THREBRAT LFHBE ) FLPHENL TRABMY ERLP
HARBFHRBHETARED T FRIBHLH (Novak and Paradiso,
1983) 0 fe 2l ¥ 4 LEAEMT AP c FARBF LT HEGIRE
W BRYE > RIGKRBESL  REZRTH » BkFlkp BERT
B BEMHE AL L AERAY (X85> A% %k, 1922
Nowak and Paradiso, 1983) ; (5) % Ly W &) § 4L B B A5 4% d @ A
(adapt) AT EHHE . FEAAANA » AAZTHF AL
(Blandford » 1888-1851) c i A F LW F A A T & » FRARKEATE »
REARTHN NG L REZARQHS “H%" %R o BRAERELA
— R AW E&L (horny epithelium) » AL AL AHHAME (car-
diac region) A M8 » BN E L F S A SR TORVEFE
(#24c % » 1986) o £ FIE (pyloric part) HF.h®Ha L% » ¥&
BAH A — BB 8% (organ of trituration) » KA & MK (py-
loric globe)(#24c % » 1986) A LA LRHATH» ETHAT
A AL ES o T (gastric glands) MR — L K EE Rk
# (glandular bodies) » BB AT W r L UK E (glandu-
lar ducts) EAFF o F LT RAMNBREEEEHIIEREE
Wk HEARX N BN LR —BET o ERRAME Y F HE
A RE TS ARN AT EEREFBELE KATHER
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AP RAGY RELAMNESOHESTEFTRESDRE (£ 4
#2 4 % > 1986 ; Bequaert, 1922 ; Weber » 1904) o

FLPRAAZAPFRABPRENERRE R > M AR L%
BB~ BARR > A GRPIBEFHGET (FHEREL SR
1980) o # W F $ L AMES » RAEMNOREF LT A FiAH
(Cansdale » 1947) o 46 M AL/ £ » T4 /¥ (Schultze »
1914) o FL PR EHAHF (BREF-190) IAXEEELSE
WERBoLAHR T AF LTS EAARLHAFIBR (anal gland) » Ac
PIRE s 2T A HF LR PI R (anal sac) 42 > AR BT HHE
52 > B (Brown and Macdonald, 1985) o iZ {8 3% 48 &, T f6 4 B 3018
WHEERL c FLIHAKRTARZ LD T A% BEwwk (Pages >
1970) o sbsh » T L PR E (soles) BRI ARE » TH A KL
# 4% (chemical communication) #4=h 4k (Brown and Macdonald >
1985) o %l ¥ a9 B8 k4t » M A B & (voiceless) (Swinhoe >
1870) o

¥ L& (terrestrial) f#ts: (arboreal ) S o
kN BREBVHEREF LT SRS » e+ 28t (Pages»
1970) » m AR IERFASOIMF LT » XS ANGEY > &
4,9% t6 fe# (Bequaert » 1922 ; Pages » 1970) o S ay F B F b F ~
AR L TFLABEFS £ > 2A4ATSHRHGEN » 1922 ; Schultz »
1914) o prib ey & HE "M & o Kingdon (1971) @ A F b T AR X
£ Sn Ko 40m R EBRFLTEEMARE 3~5n Kk (A%EE
1989) : ZMELTFHRAXERRM  £F B LB FE 1.5~1.8n>
ABRER P > B Tibn, £ EF £ (Lekagul and McNeely » 1988) o
BRTACES R EEMHAEHRERSS  FLUTHAEEMLE . KT F
WL P EFE T M E LR ASMAE o Pages (1970, 1975) #H=%#3
MEF LWL E (home range) s 4756 ~ &€& M4 (social re-
lationship) B THEOHHE » ER LSO EBET R~ &I RALH
AR VRGO BRARTE (HleRbfdyXed ) 25 F 0
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AR — A TEBN EH 5 A (highly specialized) ®dp o

FLUTEBREXRTET » XFLEFHREAE (HENSF
1983 ; Nowak and Paradiso» 1983) » 42 Cansdale (1947) #5 & 3k &
FLuFPhe 10 Aed SR EHae —BRmT RBWFEFLT  HRE—1Fo
BIEF L FEmMAL 139 X (Van Ee, 1966) o 34 s 2200~
500g s kA& 8E — & ¥ 8 a8 (Novak and Paradiso s 1983) o 78
#FAEF (1983) RMARBHFLTFE—ASRT SR LALER
LEEBE - BHFLTRBRFTAHARLTR - FHE » AH— R4
BBV LARENFE  FENFIAD R PR HT » HRAKFLE
H-REHHE (BREFF 183 e FAEMNBE—BRA - CAE—RAT
BRAAMA - FHOEIBRHTLEAN, IF LT FESHNELD A
Fo 0.25 XF » TREFLT—FRARKE (HIEMEF > 1983) o Svinhoe
AR (Amoy) ¥E T XA TRAFLTY » EPERCHEFF LT ~
AFLFR=%)DF LT (Svinhoe, 1870) » epigr 7 Ll 6y 3L ik o &
Cansdale (1947) #9484 » HhE A TRKLARKEFSH » B EH
G Eb > RS LR R SRR EFRYE L) F LT
RERNHFAFFLUTHAEC L — AT LTHEBHAFRLS L (5
MAER T YE 2 1980 ; Eisenberg > 1981) o s B b ¥ 4 85 Bl w0 BT 40
E¥ER  AFKNANACEREX TR BEFF RS BELTR
{ Nowak and Paradiso» 1983) o

BLUFHSHBE 9B e —BRHEH HERFBHHAE
(Schultze»1914) » R#EREHRK I B R FYHACTFEEE
R A FAAH T AL E G FLTHERX (£4H > 1923,
Blandford, 1888-1891)c e R fe s S ey ¥ L P 8E M » F . 7 448
BEFIM AR — 52~ FRGZHE > SRAREGTH K (Bequaert »
1922) » i B 6 » ME R TR E (Bates» 1905) o Fulh P oI AR
RARAGEZS  FBEHRMNAEBILYFRGFTEIMGA o ZEAF LT
WFEAE N Fhe > 4R A (Echinostona nalayanum) ( Pande »
1979) ~ ¢ & (Trichochenia meyeri){Cameron and Myers, 1960 ;
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Naidu and Naidu » 1981) ~ #w &+ (ticks)(Cansdale, 1947 ; Hutton -
1949 ; Jerdon» 187T4) e R TABMAS » B FRAHB A BO G HiH
AFLF o

EPEF LT A (PAES) 2% A% (aphrodisiac)
(Jerdon, 1874) c ZF L FTA%RH L » FHAFENASARBAEL
Rl (Cansdale, 1947) M FLFH A~ FH ~ £ FHALE S
EAMETHETHSHMEGBIY (Bequaert » 1922) c 8 % .1, F 44
BERMNAOEALAFAEZRER S AXER (F A ) RELEH
HUUEBEA-ARRBERN cBRLEHFAHF LI RABRRY MR
Ao BEPAAEERmTPERZBBBRIRK o A 1950~1970
FRELBLEREAFLEMRHZERFLFESSE 6 ¥4 (4 E
%4 5 1989) o Lekagul and McNeely (1977) RE S HFLFTHATFTA
THE (AEAR) GEIEXZRMEBAH 01958 £ 1964 1 »
B4 (Saravak) 2 UM B LT FASAE 60 FHl k (4855
20,000 BFLTFHPHR) XBEHAFFLTFHTFTHTEHRAE (ve-
nereal disease) » M EREF ATHhAZ > RAEELEYR
(Lekagul and McNeely, 1977)o &3 L F o4 5 & CITES# Mk
— G ABEFAHEMA XS AP (Anonymous, 1978, in
Coulson,1989) » Bothma (1975) # 4 B & (Malavi) st At kR
WP ERHE - RENF LG WHKBEE (Vild Aninal Preservation
and Protection Act B. E. 2503> 1961) A F L P HFEF L
P LY —REEENEH (Protected Yild Animals of the First
Category)» A,k Hift » B EH o AER > BEFTAGFLYT > 4
AvEEMA (HREsh>193]1, %46 1989) c bR ALY F LT
WAAEMNSF LT —dh . —REEARHERFRETF LT ALELN
PREFRBESHBEABERPRESF LI EAREA L (Coulsons

1989) » EFMRNA BT EBERE Y o

FhFHAATHF (Menzies» 1963) MERHFLTF KRS
Ao FLTHHERBELEALERAMIMNEL HRERODYE

— 327 —



HERBATLHAEFUT wALEERPAATHAFLIRAAEH
GHAIEE > LHEABRLYREF L F (Menzies, 1963,
1966) o FBF AR Bk > KFIAAMNBAEFLTHELEEER @
RO>FHYFLFRYEER » VAALEAASIZH (Menzies»
1963 1966)c B M AT A 2 H X BT F LT » AL A KRMNY
FLPASW BRI H ARBAETAAA T LPHRERK
(Coulson, 1989) c Y AALHEF LI RAX S RELHNRABAH
AR BREFLT » ZTFHAHZLAREALLN ARERERE S
FRELTIAGRHG W EA KRB F k7] o

2 E SR

EHS o BB AEEE o
HE#koli8lo X BRAFAMUAE - RiEASH LR

BHHF ST VAo 1980 P REB&FI A FT T L FiRE o bTEH
R e iEms 7. 1-90

BRE-FRT-AETF - FLE-42ME 228 AFE HE
HFMEH - EAS -2 Yo1983ckd £ BE o A8 dk
;E;L o jbfi‘-: o

B E s TR BRAL 019900 B L TRLEHARAE/HOHARL o
$pAp B &3 2 155-160 o

2 o~ F F ~BRAHAR 1986 # .y F (Manis pentadactyla) §
BB OBEEFAR o T AREWEAREEE 34190

HMEEG 1B ERFULTFIFAREFAR |. — RAHBERARS
Mol SARMAF 032 o THBEREXERAT S Ro

MEH 1986 wRAHAB ML Ao 2R E w0288 To

Bzt oldl2c BLFRERKEI VO P P U o EHHHLEEE
#% B:215-219

B l923c FLUTOHRZ R WL aa# 63:93-970
BN T 01922 EROFLF o £ HHEL TR 59 33-380

— 328 —



Allen, G. M. 1938. The Mammals of China and Monogolia. American
Moseum of Natural History, New York.

Bates, G. L. 1905. Notes on the Mammals of South Cameroons
and the Benito. Proc. Zool. Soc. London 1: 65-85.

Bequaert, J. 1922. The predaceous enemies of ants. Bull. Am.
Mus. Nat. Hist. 45:271-331.

Blandford, W. T. (1888-91). The Fauna of British India, in-
cluding Ceylon and Burma. 1. Mammalia. Taylor and Francis,
London.

Bothma, J. Du. P. 1975. Conservation status of the larger
mammals of southern Africa. Biol. Conservation 7 : 89-05.

Brown, R. E., and D. W. Macdonald. 1985. Armadillos, sloths,

anteaters, and pangolins in Social Odours in Mammals. p.
734-738. Clarendin Press, Oxford.

Buttikofer, J. 1890. Reisebilder aus Liberia, E. J. Brill
Leiden. pp.393-395. Notes Leyden Mus. 11 : 393-395.

Cameron, T. ¥. M., and B. J. Myers. 1960. Manistrongylus meyeri
(Travassos) gen. nov. and Necator americanus from the
pangolin. Can. J. Zool. 38 : 781-786.

Cansdale, G.-S. 1947. Vest African tree Pangolins. Zool. Life
London 2(4) : 102-105.

Coulson, I. 1985. Are pangolins really rare? Zimbabwe Wildlife
42 : 29-30.

Coulson, I. 1989. The pangolin (Manis temmincki Smuts, 1932)
in Zimbabwe. Afr. J. Ecol. 27 : 149-155,

Eisenberg, J. F. 1981. The Mammalia Radiations. An Analysis
of Trends in Evolution, Adaptation, and Behavior. The Uni-
versity of Chicago Press. Chicago.

Emry, R. J. 1970. A North American Oligocene pangolin and
other additions to. the Pholidota. Bull. Amer. Mus. Nat.

— 329 —



Hist. 142(6) : 455-510.

Hatt, R. T. 1934. The Pangolin and ard-varks collected by the
American Museum Congo expedition, Bull. Amer. Mus. Nat.
Hist. 66 : 643-671.

Hutton, A. F. 1949. Notes on the Indian pangolin (Manis

crassicandata, Geoffer. St. Hilaire), J. Bombay Nat. Hist.
Soc. 48 : 805-806.

Jerdon, T. C. 1874. The Mammals of India; A Natural History
of all the Animals Enown to Inhabit Continental India.
John whekdon, London. (pp. 314-317 on pangolin).

Kingdon, J. 1971. East African Mammals. An Atlas of Evolution
in Africa. 1. Africa Press. London. i1x + 446 pp.(From
Yalker’s Mammal)

Kreyenberg, M. 1907. Das chinesische schuppentier. Zool.
Beobach. 48 : 182-185.

Lekagul B., and J. McNeely. 1988. Mammals of Thailand. (2nd.
ed). The Association for the Conservation of Thailand.
Bankok. '

Menzies, J. 1. 1963. Feeding pangolins (Manis spp.) in cap-
tivity. Int. Zool. Yearb. 4 : 126-128.

Menzies, J. I. 1966. A note on the nutrition of the tree pango-
lin Manis tricuspis in captivity. Int. Zool. Yearbk. 6 :
71. '

Naidu, K. V., and K. A. Naidu. 1981. Trichochenia meyeri
(Travassos, 1937) Naidu X V and Naidu K A Comb. Nov.(Nema-
tode:Trichostrongylidae Leiper, 1912) from pangolin in
South India. Proc. Indian Acad. Sci. (Anim. Sci.) 90(6) :
615-618. '

Nowak, R. M., and J. L, Paradiso. 1983. Walker’s Mammals of
the world (4th ed.). Johns Hopkins University Press.

Pagés, E. 1970. Sur 1’€ologie et les adaptations de 1’orycterope

— 330 —



et des pangolins sympatriques du Gabon. Biol. Gabon 6(1):
27-92.

Pagés, E. 1975. Etude eco-ethologique de Manis tricuspis par
radiotracking. Mammalia 39(4): 613-641.

Pande, V. 1979. Indian pangolin natural definitive host of
Echinostoma malayanum an intestinal fluke of zoonotic
significance. Indian Yet. Med. J. 3(1):51-54.

Pocock, R. 1. 1924. The external characters of the pangelins
(Manidae). Proc. Zool. Soc. London 2: 707-723.

Redford, K. H. 1987. Ants and termites as food. Patterns of
mammalian myrmecophagy. pp.349-39%. In: Hugh H. Genoways
(ed.), Corrent Mammalogy VYol.l. Plenum Press. New York.

Schultze, ¥W. 1914. Notes on the Malay pangolin, Manis javanica
Desmarest. J. Phil. Sci. (D) 9 : 93-97.

Simpson, G. G. 1945. The principles of classification and a

classification of mammals. Bull. Amer. Mus. Nat. Hist.
85 : 1-350.

Sowerby, A. de C. 1925. The pangolin. China J. Sci. Arts.
Shangai, 3:151-153.

Swinhoe, R. 1870. Catalogue of the Mammals of China (South of
the River Yangtsze) and of the Island of Formosa.

Proceédings of the Zoologtical Society, London. XLIl:pp 6
15-653.

VYan Ee, C. A. 1966. A note on breeding the Cape pangolin Manis
temmincki at Bloemfontein Zoo. Int. Zoo Yearbook 6 : 163
- —164.

Yeber, M. 1904. Die Saugetiere. Einfiihring in die Anatomieand
Systematik der recenten und fossilen Mammalia. Jena.
Gustav Fischer. xii + 866 pp.

— 331 —



Froceedings of the First International Symposiumlon Wildlife
Conservation, ROC. December 1991. pp. 333-339

Trip Report, Taiwan, March 26 to April 5, 1991

Jack H. Berryman

As a guest of the Taiwan National University, I was invited to present a
paper at the Intemational Conference on Wildlife Conservation; and, as a guest
of the Council of Agriculture, to stay over the following week. My wife June
accompanied me.

The Conference was co-sponsored by the Taiwan National University
and the Council of Agriculture and held at the Academia Sinica in Taipei.

The Academia Sinica is a research institution which provides the
opportunity for research in an environment free of other responsibilities. It is
funded by the Government, encourages research in all fields in a campus-like
situation with facilities for research, conferences and housing for visiting
scholars. Dr. Kun-hsiung Chang is head of the Sinica's Institute of Zoology.

The Conference took place March 25 to 29 with the first two days
devoted to papers and discussions and the last three to a trip to the Alishan
Forest Recreation Area, Yushan National Park and retumn.

Overall direction of the Conference was by Dr, Yao-Sung Lin of the
University. Papers were presented by six Japanese, two U.S., and a number of
Taiwan speakers. I conveyed the greetings from the Association's Executive
Committee, presented a paper and co-chaired a panel with Dr. Ling-Ling Lee of
the University. The papers ranged from scientific to management and
philosophical subjects and were attended by about 280 participants. The trip
included 34 speakers and others associated with the conduct of the Conference.

Alishan Forest Recreation Area

On March 27 we traveled south by bus to Alishan Forest Recreation
Area and were briefed at the headquarters by Mr. Kuang-Shein Qu of the
Taiwan Forestry Bureau. We were housed in cottages of the Alishan House
Hotel where the Forestry Bureau hosted two splendid banquets of traditional

Chinese cuisine.
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The Alishan Forest is a very popular tourist area of 98,000 acres, with
elevations extending to about 12,000 feet in spectacular mountain and forest
" scenery. We were there on the first day of a Chinese Holiday weekend and the
crowds were tremendous.

The narrow, winding approach road passes through extensive moutain
tea fields, up into dense tree stands. It was surprising to me to see palm,
bamboo and coniferous stands in a single field of vision, passing then into
predominantly coniferous stands. With elevations from almost sea level to over
12,000 feet, the forest includes all of the vegetation of the topical, subtropical
and temperate zones.

The Alishan Forest was logged over, mainly during the Japanese
occupation (1895 to 1945). Some of the most impressive, and at the same time,
tregic sights are the tremendous stumps of ancient redwoods which now support
their own crown of flora. They are everywhere to be seen, along the trails and
roads and in the openings. They are picturesque reminders of a day gone by.
There is only one living anciznt redwood, with a few twig-like branches
struggling from a failing trunk. There are some mature redwood stands
elsewnere on Taiwan. A reforestation program was begun, also during the
Japanese penod.

We arose before 4:00 a.m. to take a small narrow gauge train to Sunrise
Mountain. Here we witnessed a dramatic sunrise at 6:15 a.m. with the sun
appearing over a peak, all above a complete blanket of clouds many feet below
us.

The railroad, over 70 years old, is one of the three existing high
mountain railways in the world. It climbs through 50 tunnels, over 80 brnidges
to the high of Alishan, including three spiral circles and some "z turns." Itis an
adventure!

Yushan Natonal Park

Returning to a traditional Chinese breakfast. we departed by bus for
nearby Yushan National Park -- the newest of four national parks. Its
centerpiece is Mount Morrison, the highest in all Eastern Asia -- over 13,000
feet. It is also known as Jade Mountain because when its peak is snow capped
it appears as light jade. It is a spectacular mountain. |

We toured the Park with Wildlife Biologist Robert Liutz Law who
described the larger forms of wildlife which include the ferocious Formosan
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black bear and the macaque. We toured the new visitor center, scheduled to
open on April 13. It will be a modern, state-of-the-art facility with the latest
audiovisual equipment and interpretive services, all in a magnificent setting with
a wonderful view of Jade Mountain.

We also visited the headquarters -- a combination office-residence,
where we were hosted to a fine luncheon by Secretary Tsai By-Lu who could
not be present.

We returned to Alishan Forest where we again boarded the train to view
the "orchid gardens", where we visited a 50 hectare (124 acre) site, the Taiwan
Pleione Nature Preserve, devoted exclusively to preservation of the Taiwan
Pleione Orchid which, I believe, is a unique concept -- a preserve for a single
species. ' '

This orchid, which occurs on rock surfaces in the cloud zone, is not
endangered but is extremely vulnerable because of its elevation, light, humidity
and temperature requirements. Oddly enough, these requirements are best met
in some of the steep cuts made for the railroad where the necessary
requirements, plus the disturbance factor, are best satisfied. Access by the
railroad, however, also renders the orchic more vulnerable to public abuse of
several kinds. Many of the small, beautiful blossoms can be observed in a
single field of vision. We were allowed off the train; tourists are not. The
forestry officials are struggling to assure the success of this small plant
preserve.

Enroute back to Tatpei, we stopped at Taijoun and had a farewell lunch
at the Beautiful Garden Restaurant -- a very splendid event, with more courses
than we counted or needed. It was a fitting conclusion.

The conference was certainly a success for reasons that are difficuit to
summarize. There was an intellectual and factual exchange and sharing in which
all participants were involved -- especially interesting, I assume, to the Taiwan
attendees. The trip then provided for an informal continuation of the exchange;
and, the Japanese and U.S. delegates had an opportunity to become more
familiar with Taiwan's resources and their management and needs; also with
resource personnel. We learned a great deal -- new experiences from daylight to
bedtime each day. And, despite language barriers and cultural differences, we
all got along very well indeed.

Yangmingshan National Park
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On the morning of March 31 (Easter), Mr. Chau-Jen Chen of the
Forestry Department picked us up to go to Yangmingshan National Park, about
six miles north of Taipei where we were met by Chief Michael Lee and Miss Iris
Lai of the Park staff. Following a briefing and slide show, Miss Lai served as
guide for a tour of the facilities and as much as we could see on a rainy, windy,
misty day.

Yangmingshan Park consists of 28,300 acres. As with other Taiwan
parks, the land is not all federally owned. Rather, there is a mixture of city,
county and private lands. The Park, however, has legal authority to control
development, land use and practices within the boundaries. Land within park
boundaries is classified by management areas: ecological preservation; unique
landscape; recreation; general control; and archaeological where appropriate.
The predominant feature is an old velcano, though fumerals and steam are still
active.

For us, the most interesting part of the tour was the progress made since
our 1986 visit when we travelled on dirt roads and visited a small, makeshift
office. Now, on the Park’s fifth anniversary, there is a staff of 125; there is a
good road net, four vistior centers and three visitor servie centers. The visitor
center at headquarters has an excellent and imaginative interpretation display
and, among other features, the Park had a bird trail and butterfly walk. The
Park had two million visitors last year and predicts three million annually by the
year 2000, Its proximity to Taipei subjects it to heavy use. The progress in the
development and management of the Park is remarkable.

Our visit was concluded with an excellent luncheon hosted by the Park.

Taroko National Park

On April 1 we were met by Miss Li-Hung Lin (Lily) of the Council of
Agriculture and travelled south by train to Hsin-cheng, just north of Hualien
where we were met by Miss Chin-Yen Hsu (Claire), thence to the Taroko
National Park Headquarters, where we met Park Superintendent Dr. Kuo-Shih
Hsu.

Taroko Park includes 92,000 hectares (227,240 acres), mostly
undisturbed, mainly in the Central Mountain Range. It fronts on the Pacific
Ocean and nises to the west to over 12,000 feet. Itis bisected by the Liwu River
which in earlier times carved much of a very deep and narrow gorge. The Park
1s home to the indigenous Taiwa people, one of the aboriginal Taiwan tribes.
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The highway, immediately north of the headquarters, is cut from the
sheer Ching-shui Cliff which drops abruptly to the Pacific Ocean. Here is the
easternmost extension of the Asiatic Continent. Not far offshore are the deepest
waters of the Pacific; and, it is in this area where the Pacific Oceanic Plate
collided with the Asiatic Continental Plate, the resulting upthrust creating the
island of Taiwan. The upthrust also raised the marble from the sea bottom to
form the walls of the Gorge, a condition seldom found elsewhere in the world.
"Spectacular” does not do credit to the formations, the mountains rising from the
sea and the Gorge. To see this location is not just interesting, it is an
experience.

With elevations extending from sea level to over 12,000 feet, the climatic
zones extend from subtropical to subfrigid and include all of the vegetative types
found on the Island.

There are 122 species of birds, 14 of which are endemic; and 24 species
of large mammals, including the Formosan black bear, the Formosan sambar
and the Formosan macaque.

The Park Headquarters is new and includes the latest in interpretive
services, a visitor center and dormitories. The Park works to protect the culture
and historical features of the Taiwan people and to include these in its
educational programs. -

On April 2 we toured Taroko Gorge. This Gorge, cut through the
virtually solid marble by the Liwu River, winds and twists, its marble walls
rising almost vertically from the bottom to over 2,000 feet. There are frequent
waterfalls that cascade down the sheer cliffs.

A narrow road has been cut -- more properly chiseled -- through the
gorge. There are many tunnels and a few limited "pull offs.” The most
spectacular is the nine-tunnel area. We were fortunate that traffic was halted to
permit repair work caused by an earthquake several months ago, allowing us to
leave the car and more leisurely look at the Gorge.

The original road was cut through by hand during the Japanese
occupation. The road and tunnels are 2 monument to those who labored under
such adverse conditions. Over 425 men lost their lives building the road. There
is a Buddhist shrine in their honor high on the mountain near the entrance.

The Park hopes to improve sections of the road to improve access and
viewing. It will be costly and difficult. I believe the Park’s greatest challenge is
going to be managing visitor pressure as the Park becomes more well known
and more accessible to a growing outdoor-minded public. It will not be possible
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to handle many more passenger cars than at present. I believe it will soon be
necessary to restrict the highway to public vans or shuttles. It will also be
necessary to develop anti-littering measures including public education and
enforcement -- here and at other parks and public recreation areas.

We returned to Taipei by train.

Our trip was concluded by a splendid farewell dinner, hosted by the
Council of Agriculture and Vice Chairman Ling Shiang-nung, and attended by
Council, University and sinica officials. Former Vice Chairman Chin-Chao
Koh, now Chairman, Taiwan Sugar Board of Directors, was present and has
lost note of his interest in resource management -- nor his good humor,

Vice Chairman Ling Shiang-nung announced plans to establish a native
wildlife institute to be located in central Taiwan. The institute is authorized and
funded; groundbreaking will be in early July 1991.

He also expressed strong displeasure that U.S. political leaders and the
media were not recognizing the positive steps taken by Taiwan to comply with
international arrangements to reduce bycatch and were, in fact, leveling
unwarranted criicism.

General Comments. This extended trip provided the opportunity to
update the impressions formed during our 1986 visit (Berryman report June 12,
1986); to learn of programs and problems; to see more of Taiwan; and to share
views with participants in the Conference.

Again, a major impression was the number of young, well-educated,
competent professionals, dedicated and eager to advance sound resource
management. The leadership is progressive and the entire cadre is thirsty for
new view s and knowledge. Many are scheduled for foreign assignments to
learn of advancements in their ficlds that can be applied in Taiwan. Taiwan's
new Premier has a degree in Agriculture from Cornell University.

And, there is specific progress since 1986. The broad Wildlife Law has
been passed and is being implemented. One new park has been established,
bringing the current number to four; a new park is being established; a preserve
on one of the islands southeast of Taiwan is being planned for the benefit of
wildlife and aboriginal people. The Council of Agriculture is also pioneering
various uses of preserves, one being the 50 hectare orchid preserve in Alishan
Forest.
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The budget for wildlife has doubled in recent years and San-Wei Lee has
been promoted to Deputy Director.

But, there are problems. We were advised that the population increase,
sharpest in all Asia, has leveled off. Nevertheless, it was announced while we
were there that Taipei was the most densely populated city in the world --
10,160 people per square kilometer or 3,921 per square mile! Human needs for
food, fiber and recreation continue to increase the pressures on resources,
coupled with the need to develop and fuel Taiwan's expanding economy. The
problems of pollution, erosion and sedimentation continue. It will take
Herculean efforts to achieve economic growth without further environmental
degradation.

We had the impression of more littering in both urban and rural
situations, including parks, than in 1986. And, waste management problems
have become more severe. We observed one landfill on the outskirts of Taipei
that had all but eliminated a valuable wetland.

While it is not attracting attention or concem, there are the first evidences
of an animal rightist or protectionist movements developing in Taiwan. 1 would
suggest that the leadership be alert. Success in Taiwan depends upon a balanced
program of sound management, including use.

Taiwan has a sound, well staffed resource management organization in
place; it has a sympathetic leadership. It also has profound challenges ahead.

Again, we were impressed by the friendiiness, vigor and courtesy of all
people we encountered, the cooperation-and courtesies extended by our hosts
and the excellence of the cuisine. It was a priviledge to participate even
momentarily in the evolving Taiwan wildlife experience.

The role of the International Association in supporting and assisting
Taiwan is much appreciated and the relationship should be sustained.
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