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UNIVERSITY OF MONTANA

MISSOULA, MONTANA 59812

BACKGROUND

BART O'GARA

UNIT LEADER

MONTANA COOPERATIVE WILDLIFE RES.
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UNIVERSITY OF MONTANA

MISSOULA, MONTANA 59812

At the invitation of the Council of Agriculture, Executive Yuan and
Professor Chang-Fu Hsieh, Department of Botany, National Taiwan University,
Taipei we visited Taiwan from April 27 to May 9, 1988. The purpose of our
visit was to assist in discussions concerning the management of the Taiwan
black bear (Ursus thibetanus) in La La Shan reserve, to assist in training
students and government managers in bear research techniques, to present an
all day workshop to students and forest managers from the Forestry
Department, and to lecture to and visit with graduate students and faculty
in biology at National Taiwan University and Taiwan Normal University.

The itinerary of the trip included a trip into the backcountry of La La

Shan reserve for several days to view bear habitat and discuss field
research techniques with students and professional government management
personne}. During the field trip, we demonstrated bear trapping and handling
techniques and discussed the possibility of a field research program on

bears in the La La Shan area.

The purpose of this report is to present our views on the situation in
Taiwan concerning the black bear and to present some management and research
strategies for consideration by government authorities concerned with

conservation of this species,

MANAGEMENT CHALLENGES TO THE PRESERVATION OF BEARS

ROAD CONSTRUCTION AND DEVELOPMENT

Road construction poses a continuing problem for the Taiwan black bear, As
road construction increases with timber management, these areas can be
expected to be intensively used by tourists, thereby compounding the
detrimental effect on the bears. Such road construction is detrimental in
that it increases access into previously roadless areas thereby promoting
timber harvest, access by aboriginal people, and the disturbance from

tourists and others who would use the roads.

Management of roads and road

“access is important if habitat loss and disturbance is to be minimized for
the good of bears. Because data on seasonal habitat preference for the
Taiwan black bear are unavailable, closure of all new roads built for timber
harvest in probable bear habitat shouid be a management objective. As data



on habitat use by season become available seascnal road closures may become
possible, but without such data total access closures are necessary to
safeguard the needs of the bear.

For a successful road management program, a legal structure anc personnel
are necessary to enforce road closures. Such a management effort requires
the physical means to block access to roads, the personnel to install and
maintain such access limitation, the personnel and the proper laws to
enforce road access limitations, and the funds to carry out this effort, It
would seem that the Forestry Department should be the enforcement agent for
such closures.

As in the United States and southern Canada, we expect that increasing road
use will not only change the habitat use of the few remaining bears, but
the potential for mortality will also increase as more and more -people in
their vehicles access bear habitat on these new roads.

FORESTRY AND TIMBER HARVEST

The tand ownership situation in Taiwan is favorable for the preservation of
bears, at least on preliminary examination. The majority of the habitat of
the bear is managed by the forestry Department., National Park lands are also
subject to management through the Forestry Department as are the lands in
Nature reserves l1ike La La Shan. This consolidation of management authority
in one agency can facilitate successful management by simplifying necessary
interagency coordination.

Data on bear habitat use are not available on which to manage timber harvest
in important seasonal bear habitat such as areas of 1limited avajlability and
high importance., Thus, the existing forestry program does not take into
account the needs of bears in its management activities, Despite this
limitation, the forestry personnel we talked to indicated consistent support
for the improvement of management for the benefit of the bear. Of particular
interest was the potential change in the Forestry Department from a self-
supporting agency based on timber harvest receipts to an agency funded
annually from the general government fund. In association with this change
it appears that pressure for timber harvest and associated road construction
may be lessening in the future in unroaded areas, many of which are now the
prime reserves for the few bears that remain. Particular concern should be
given to the impacts of timber harvest in those areas of hardwoods such as
Oak and Beech that have the potential to be important habitat types for
bears. Timber harvest programs and road building programs involving these
areas should be pursued with caution until better data are available on the
habitat needs of the bears.

TOURTSM

Tourism is rapidly increasing in Taiwan as city people have more and more
money to spend and more leisure time to go into the less developed areas. As
pressures increase for recreation areas, more demands will be placed on bear
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habitat. Recreation management has as much potential as timber management to
affect the habitat use of the bears, and as much care should be given to
recreation management as to timber management. Of primary concern to forest
managers should be the increase in recreation and resultant disturbances
that can be accelerated by the road access that comes with timber harvest.

Most of the Taiwanese black bears that remain probably are still alive
because they are shy and wary of people. Such animais must spend
considerable effort to stay away from people and avoiding human use areas.
Increasing human use of the backcountry would be expected to displace and
disturb bears.

MORTALITY

I1legal killing could be a major factor in the future of the Taiwan black
bear. Aboriginal hunters snare bears but little data are available on this
at present., The culture of the aboriginal people is based on hunting and we
saw evidence of this in the numbers of snares set in remote areas of La La
Shan Reserve and when we saw an aboriginal hunter walking along a road with
a bound 1ive monkey in a sack. There is a high value on wildlife both as
live pets and for animal parts. This market has the potential to drive
aboriginal hunters to try and take more and more animals.

The present laws prohibit guns, thereby promoting the use of snares and
traps that are indiscriminate in their taking of wildlife. Such traps and
spares are now taking males, females, and young of all animals. Such taking
of all age and sex classes will accelerate the deciine of species. We saw
direct evidence of waste of snared animals in La La Shan Reserve where the
decomposed remains of three fiying squirrels were seen hanging in steel
traps from trees, This is evidence that not only are snares indiscriminate
in their effect but.that many animals caught are simply left to rot in the
traps which are set and apparently not checked for weeks at a time.

At present, little or no data, we are aware, exists of on the effect of
trapping on wildlife populations in Taiwan. It can be expected, however,
that as market values for wildlife increase, as enforcement of wildlife laws
continues at minimal levels, and as possible access to formerly unroaded
areas increases, the detrimental effects of such trapping will increase.
Laws to 1imit this type of trapping for marketing of wildlife must be
enforced if any wildlife is to remain in Taiwan in the future,

LOCAL ATTITUDES

local attitudes are a major factor in the survival of bears because the
trapping is usually carried out by aboriginal hunters who live in local
villages. These hunters have the best knowledge of the forest and the habits
of wildiife in their area. If they are to be persuaded to minimize or at
least control the snaring and trapping in their areas, they must be made
aware that the Taiwan black bear is of value as a wild species rather than
just having a value when captured and sold. Changing attitudes will be a
challenge as these people have a culture and in many cases a way of 1ife



built on gathering and selling products and animals from the forest.

Initial efforts should be made to promote values for the natural existence
of wild animals among all peoplie of Taiwan. The wildlife market to which the
aboriginal hunters respond is based on the acceptance of wild animals as
pets or the use of their parts in medicine or food. The beginnings of the
appreciation of wildlife as natural animals that have a value when living
unmolested in the wild probably begins in children. Programs designed to

teach these values would be most effective if aimed at young children in
school.

The key to successful wildlife management 1ies not just in Knowing about the
biclogy of the animals and in effective and carefully enforced wildlife
laws. The appreciation of the general public for the goals and objectives of
maintaining wild populations is critical to success. Thus, we recommend that
efforts and funds be devoted to a public education program on the

objectives of the wildlife conservation program in Taiwan. This is at least
as important as research and enforcement efforts. Programs aimed at school
children and at the general public through television, newspapers, and
magazines are necessary.

LACK OF SPECIFIC £COLOGICAL KNOWLEDGE ABOUT BEARS IN TAIWAN

To date, research on the asiatic black bear in Taiwan has been nonexistent,
Important data that can only be gathered with radic tracking has not been
obtained., Research is necessary to learn basic facts about the life history
of the bear in order to institute a management strategy for the species. No
data are available to estimate adult female home range size or the possible

seasonal habitat use patterns of the bears. Adeguate management will depend
upon these data to succeed.

We believe that management decisions need to be made now on the best
available information and that these should be improved with ongoing
research data. We do not believe that management decisions should wait until

research is concluded, because the bears and their habitat don't have that
much time.

ISOLATION INTO SUBPQPULATIONS
Genetic Concerns

The bear population in Taiwan could be isolated into small subunits that
apparently have little or no contact with each other, or the pepulation
could be continuous from La La Shan south to the southern end of the island.
Data on the distribution of bears and the present and future threats to a
continuous population must be gathered to evaluate the genetic concerns
about the population. Without data on distribution, we can say little about
the genetics of the population. Theoretically, the numbers of animals in any
single isolate should be at or above 150 if there are to be minimal genetic
concerns, This is based on having at least 50 animals in an Ne (effective



population size) and the estimate that Ne for bears is approximately 0.33
Nt. It has been estimated that a brown bear population with a total
population of 70 animals would loose 2-4% of its genetic variation per

generation. Theoretical genetic work maintains that loss per generation
should not exceed 1%.

Because small population sizes would likely result in significant reductions
in genetic diversity, and isolation of the bear population into small units
will result in small populations, management should aim at maintaining as
much occupied habitat as possible and to maintaining a continuous large
population.

Despite concerns about small populations losing genetic diversity, the
detrimental effects of such diversity loss have never been demonstrated in
hears. In the long-term, detrimental genetic effects could certainly occur
but more important to the survival of the Taiwan black bear population are
the demographic concerns of small populations.

Demographic Concerns

Bear populations are directly threatened by low numbers. At present, no
data are available to judge the status of the bear population in Taiwan.
This is another reason for research to obtain population data. B8ecause
bears are long-lived, animals may exist for long periods after their numbers
have reached the point where the probability of recovery is minimal. It is
important to recognize that the presence of a few bears over a long period
does not mean a population exists.

Efforts to judge the population status should be directed at gaining
information on the age and sex structure and the reproductive performance of
the population, not just the presence of a few bears,

Every opportunity should be taken to reduce the potential isolation of
subpopulations., Increasing construction of roads for timber harvest and the
improvement of the cross-isiand highways could threaten to further erode any
possibility of movement between subpopulations. Development tends to assure
the small size of the remaining pieces of contiguous bear habitat in the
future, The effects of development in isolating bear populations should be

considered in any future planning by the government departments that manage
such programs,

Limitation of the size of contiguous habitat areas will also 1imit the
potential sizes of future subpopulations. Consideration of this fact has
direct bearing on the application of minimum viable population size (MVP)
theory in the management of small bear populations. We do not know the bear
density that can be maintained in Taiwan given habitat capability and human
use, When such data can be estimated, areas should be managed that are large
enough to support the existing theoretical MVP figure of approximately 150
bears. The MVP figure is an estimate of the population size necessary to
maintain itself in the absence of human intervention with a 95% probability
of survival over 100 years. Such data have not been calculated for the
Taiwan black bear given the demographic parameters of this species. As such



data are developed they can be integrated in computer models to assess this
MVP value. Lacking such detail at present we recommend a management goal of
at least 150 bears in any single population and attempting to maintain
continuous habitat so as to maximize the possible future population size.

If the existing areas are not large enough to support 150 bears, then the
preservation of the bear in Taiwan will likely be impossible. This
highlights the need to consider the habitat capability of the area, the size
of the area that can be managed for bears, and the theoretical minimum
number of bears that can be supported at MVP limits. Because the Taiwan
black bear is an endemic subspecies, there is no place to “"get" bears if
there are not "enough" maintained in the existing island population. Thus,
the importance of maintaining the bears that are present and a strong
management plan.

A SUGGESTED CONSFRVATION STRATEGY FOR_THE TAIWAN BLACK BEAR
OVERALL GOAL

The overall goal of the conservation effort for the Taiwan black bear is to
maintain at least the current distribution of bears and to assure their
continued existence.

MANAGEMENT STRATEGY

1. A program should be organized to identify where in Taiwan bears can be
managed over the long term. This effort should identify these "management
zones" and make them clear to the public and to all concerned management
agencies. It is especially important that local communities be involved in
the delineation of these management zones. The purpose of the management
zones and how habitat will be managed for bears within them should be
clearly stated as part of the zone delineation process. How bears and bear
habitat will be managed ocutside the zones is also important.

2. Within each management zone, existing human impacts such as timber
harvest, road development, livestock grazing, tourism, and mining should be
identified and the time and extent of these actions listed. This Tist will
highlight the potential management needs within each management zone. The
listing of these human impacts would also be useful during the process of
delineating the management zones in order to select those areas with the
highest potential for successful bear management. The expected influence
zones of various human activities should be identified within each
management zone. These impacts can be estimated by, for example, the areas
to be grazed by livestock, the areas subject to present and future timber
harvest, existing and potential roads and the zone of influence of these
roads, etc. These zones of influence can be superimposed on the management
zones to give an idea of the amount of human activity requiring management.

The assignment of seasonal influences for each activity is also necessary to
highlight seasonal management needs.

3. List mitigating management actions that could be implemented on human



impacts within the recovery zone, These mitigation measures should be
organized by impact, responsible agency, and expected cost, if any. An

example would be the cost of gates, signs, and law enforcement for road
cliosures.

4. Explore the application of a system similar to the bear management unit
concept used in grizzly bear habitat in the United States whereby each
management zone would be subdivided into units containing spring, summer,
fall, and denning habitat. fach of these management units would be
approximately the size of the average adult female home range. The number
of units in each management zone would be the basis for the expected
population size for that management zone based on the estimate of 30% of a
healthy population being adult females and a 50:50 adult sex ratio. Within
each unit 70% of the available habitat should be available for bears at any

one time by using seasonal entry restrictions.such as gated roads and
closures of trails. .

5. Identify key sites for feeding, denning, and movement corridors within
each management zone so that management prescriptions can be keyed to meet

the needs of the bears by assuring the continued availability of these
sites,

7. Continue to develop public education efforts, especially those keyed to
the local communities. The survival of bears in Taiwan is highly dependent
on the attitudes of the local people. Public education should be keyed to
developing ownership in the conservation of the bear by local communities.
Innovative techniques stressing the economic benefits of maintaining the
bear as well as the possible historic pride in 1living in the bear's range
might be possible approaches. Approaches keyed to children through the
school system are necessary to begin to develop strong values for wildlife,

8. Proper law enforcement is necessary to assure that management actions
are enforced consistently. Consistent application of management strategies

such as road closures throughout each management zone is necessary for
success,

9. Cooperative agreements between management entities within the government
are necessary to assure a cooperative effort. The success of any complex
management strategy such as that for bears will be dependent upon
coordination and cooperation among all agencies. A consideration may be the
appointment of a coordinator for bear management. The coordinator’s
responsibility would be to work with all provincial, local, and conservation
group concerns to assure a unified approach and consistent application.
Experience in the United States grizzly bear recovery program shows that
such coordination is necessary and requires full-time effort.

10. Sufficient funding is needed to implement the management strategies
necessary to minimize human impacts within the recovery zones and to
impiement an ongoing augmentation program.

A _SUGGESTED RESEARCH STRATEGY TO AID CONSERVATION OF BEARS
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These research items are listed as objectives, Methods to achievg these
objectives can be discussed as agreement on the objectives is achieved.

1. Determine the seasonal habitat use of bears within the areas to be
managed for bears. This seasonal habitat use will also require the
development of information on movement patterns and home range sizes. Home
range size is important in that the average density and habitat capability
of the habitat is dependent on what the average home range size is.

2. Further information on mortality factors specifically related to natural
vs. human-induced mortality. This objective would also require information
on the survivorship values for different age and sex classes, especially
adult females,

3. The development of a system to quantify and characterize the habitat so
that it can be mapped. A mapping strategy would involve defining various
habitat elements and mapping each recovery zone for these habitat elements.

4. The development of more information on food habits, especially seasonal
food habits. Of special interest is the seasonal dependency on certain
foods such as chestnuts, beechnuts, or acorns which may not be a reliable
food sources each year, Another item of interest is the amount and source
of animal protein in the diet.

5. Further information is needed on the effects of human activities on
bears. Taiwan black bears are shy and appear to be excessively wary of
people. If they are more sensitive than populations in the United States,
then extrapolation of human disturbance data from the United States would be

invalid. Data on how bears relate to people is vitally important for proper
management of human impacts.

6. Further information is needed on the demographic structure of
populations, especially the age and sex ratios. The possibilities of
gaining these data are 1imited, given the small population size, but they
should be gathered as much as possible.

SUGGESTED POPULATION MONITORING SYSTEMS

1. Continue inquiries with local groups and knowledgeable local residents
asking about possible sightings of bears or bear tracks. If possible,
expand these inquiries into all appropriate areas.

2. Hike sample trails within representative sample areas. Trail lengths
of 8-10 km surveyed during May or June involving 1 hike per week per trail
for 4-6 consecutive weeks are appropriate. Where possible, use bait
stations and wire screens to catch bear hair to determine bear presence,
especially in areas where the substrate may prevent adequate track imprints.
These trail surveys should be repeated annually on the same trails.

3. Simultaneous searches for bear sign within predefined areas in each



management zone by large numbers of people should be conducted annually.

4., Searching for presence of cubs and credible reports of sightings or sign
of cubs are an adequate measure of reproduction. These should be conducted
annually within each management zone,

5. Collection of scats for determination of sex through chemical means
should begin. Although the means to precisely determine sex are not yet
finalized, it may be a useful technique to judge sex ratios in the future.

SUMMARY

We appreciated the opportunity to visit Taiwan and to assist in conservation
efforts on the Taiwan black bear. Our meetings with officials were
productive and we were impressed by the eagerness of all of the
professionals with whom we met,

The major problem facing most of the wildlife in Taiwan is the continuing
kiiling and trapping of animals for sale, The potential for a new national
law to address this problem can be a major benefit for wildlife in Taiwan if
it will be strongly enforced. Habitat destruction is the next greatest
problem facing wildlife in Taiwan. The wise use of Taiwan's natural
resources will depend on knowledge of the biology and habitat use of the
species most affected by land management decisions., The fate of the Taiwan

black bear and other species will depend on the conservation efforts made in
their behalf during the next 10-20 years.

We would like to acknowledge the assistance and hospitality of all those we
visited in Taiwan. Of special note was our tireless host, Dr. Chang-Fu

Hsieh and his students, and the help of Mr. Qwan-tsong Wu of the forestry
Department. We were impressed with the professionalism and enthusiasm of the
Forestry officials, faculity members, and students we worked with, The future
of the Taiwan biack bear and other species will be better because of the
concern and admirable efforts of these fine individuals. We wish them well
and we are grateful for the opportunity to assist in their efforts.
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KAt EER, FORBER, BUOUKETRE,
P lomesh(CCnm) 2 EFFB&, BRARESHT, $AEE
M LD
(A)+ 98, CERE N (Page et al. edited
19825 Klute et al. edited 1986)
LLBNEBRDMTH: (REXK)

RBCEZHBY UGB LB ORRARZRS,
CRARBMAEANSHITEBRE, MALZ030RE%E M
% (sodium hexametaphosphate) H A LB K F 100 &
 BUMe ABADZEH TR, RONEBNEA
1000n] B W, BEMu B FL2UN, BHERE,
BE, U-HrAABDBzH BN REBHD (
2~1ms) ., % (1~0.5mm) . # (0.5~0.25mn),
M (0.25~0.1nn), BEEE (0.lon~50p )FEH
KNTRA%ER, EREP 2D RN, MR B Stokes
Lav , T—EZBRAARERR<2 v 2Hh, K
BE, ALUL2SR, WO EHBK., DREERNG
ZHEB
. i (pH)

(D11 (BBAE) D20RtBEMA20IZEAE

SHM3GE, Dol neterflE,

(2)1:2 (0.01M CaCl ¥%) : U200 ELEMA4OnIZ
0.01M CaCl BAW#300E, el neterBl &,
.IBAEBWES R (Valkley-Blackik)

BMEl0.5 BB, BN S00nlSEIBA, MAL0nI
ZINHE Cr 0  BRABEMAZHIZERE, EHRkFE
3078, BMALS0n] BB ARINIZINIIHE, =
BMAINEH22%kKEB A (Diphenylanine indicator
BLUOONMB TR BRI EE, BrRlBehREST S



EHGmAL, IFZEARE,
tEAA OM%=(1-V/B) X 6.72/(S¥)
RpSV: L BRTE |
V: RS mLFe HEZBER (n])
B: R BEUFe HEZEHEE (])
4. LB A FREIEE (Exchangeable Bases) Kb
2B E (CEC) : INBEEEE (o 7.0)
BEHOE LA MEREEER, L100nl 2 1INK
B (o 7.0) HLEATHE, UERERLEZ2ER
DM E R AL (Exchangeable K, Na, (a,
Mg) o B 205% 2 100nl HEEARHRELERUAE G R
LBABETSRNERE, RARNBRZ, & & U
10%2100mlm@1t?ﬁﬂa€l‘i§?ﬁmm‘ﬁﬁi$,iﬂﬁlﬁﬁtﬁ
ﬁ.ﬂ&&ﬁ%&(mmwlmwM)Miﬁ%ﬁ,u
Sy Lo CEC H, N B2 XBHUERER, R
ZHLE B Catiides BUKBRESBEK W Na,
3% % F1JE (Base Saturation Percentage, BSP¥)
= (A FHBK+Na+CasMg) /CECX 100%
SRR, B, E2RHEBET (Hehra &
Jackson &, 1960)
wok gt c g, — R E Atehra & Jackson
KPR ZAVBHECYARARE. N2RIE
(< 1um) BASORIEEHOE R, MAL001Z0.3HE
sodiun citratell &5 ni2 IMEYNalCO REESITZ
MABPMBRSAE, BMALEN S0 BRRAIY
@B EER, DETBATEERRKE, AEE L
L$B1IE2R, B@OLtEBRMARKZ100n] B
o00ml HE, UMEHBHELE (Fe ) BlL&E
Al ) REALE (Mn ) 2&E, HPH, G28E,



FAEFBRAEHR (AL 26, mAl ZBEABEBE,
HHVeaverS ARBE®], B Na-citratet 5§ 2 B
TEELATE, MERBEN 0l MA 10012 HRO R 3
al2h SO BHENRVYERRDELRRZEY, BBES
HEPMAELS CEF I, BHASH, Hl0nl2
0.5NBYHCI MAHS, BETRABRTER, BHAKRE
SonlE B, WM Kcitrate £k, BRI alE
BEARE2alBR (<lpepn ADASIIZEZR W,
MA20nlZ WAL R 100! alurinon-acetate buffer

solution (pll 4.2) , BL2.5slE 40l IN2ZHCI #H B
BHRZpHESTRAIZGE, WELDAER, UKL
Bat7E530mm THEREE, LUBEEEO~lopn H
FEEHRBECRLEE, DBELERA Z2RE.

bEAMELE S 2E. ENHENBE (sodivn pyro-

phosphate, pl 10.02 i Hi %)

Powmt B (<0.00mm) AL250l ZAEE, M
A100ml 2Zsodium pyrophosphate (plH 10.0),9k & 24
AN, PAVhatman No. 24K AR ., #ULBRARMEH
MEBEES2E (Fe ) . 8 (Al ) o Fe 28%E
, ABEFREE (ML) B, MAl 2T BEA Z2H
EFRTEHM
THEBRBRERESE S 2H ., B2HHEAE

(Sodium Oxalateik, pH 3.0)

D1 REE, mApl 3.020xalic acid #anno-
niumn oxalate B & 100n] 1250l ZEZABA,
Bk JE @GN EE K, Bl Whatnan No. L2BEEM, B
BRLUBEFREE (M) B, 28, H2 g
Fe (5)RAl ()FT

(KNI B2 E %
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¥ & EE  HEHEed) Bt HEd EEE+ BRS
BE X (454)  (Munsell)
Pedon LP-1:1340M(F @I LB 2 EBIF F)
3167 O -0 EoEEEBRDE
3168 A 0-38 10YR2/1 CL evfgr fr as
3189 B 8-20 10YR3/4 C 2vsbk, 2vfer fr,ss,sp g
3170 Bw 20-40  10YR5/6 C 2mabk fr,ss,sp g
3171 CB 40-50 2.5YR5/6 C 2fsbk fr,ss,sp g
3172 C >50
Pedon LP-2:1450M(11EH)
2268 0  2-0 _
2269 A 0-8 10YR4/2 SiC 2fabk, 1fsbk fi aw
2270 E 8-14 10YR7/2 € 2fsbk f! aw
2271 Bhsl 14-21 10YR5/6 C 2rabk, 2msbk f% -4
9972 Bhs2 21-33  10YRB/4 C  2fabk,2msbk fi cw
£ >33
Pedon LP—3§1455H(§%‘LUE%2§ﬁJ:)
3162 0 -0 CoRK¥rRERYE
3163 A 0-7 5YR2/2 CL 2fer fr as
3164 B 7-15 10YR4/4 C 2fsbk,2fgr fi cw
3165 Bw 15-31  10YR5/B C 2msbk, 2fsbk,vfgr fi,ss,sp df
3166 CB 31-50  10YRG/6 C 2fsbk fi,ss,sp df
C >50
Pedon LP-4:1480M ({FdkE R L& E)
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2281 C >14
Pedon LP-5:1450M (k@ ks L2 8% L)
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2063 CB 15-24  10YR6/6 SiC 2msbk, 2fabk fr cw
C »24
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vl Bl f% m:HE ol veilFRH
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Pedon MT-1:1882M (F BevG B LI TH)

2931 A 0-18  7.5YR3/1 C 2fmer fr as
2932 El 18-25  2.5¥7/1 SiC i) VS, VD as
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C >50
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2939 2EB  18-38  5YR6/1(5YR2/4,5YR4/6,M) C 2msbk fi,ve,vp aw
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3171 (B 40-50 15.52 30.10 54.38 C
3172 C >50 — — —_ —
Pedon LP-2:1450M
2268 0 2-0 —_ —_ C—_—
2269 A 0-8 4,80 42.37 52.83 Si
2270 E g-14 7.46 36.12 56.42

2271 Bhsl 14-21 3.97 34.00 62.03
2272 CESZ 21§§3 10.52 31.94 57.54
) —_— _ —

lnnna|

Pedon LP-3:1455M

3162 O 2-0 — — —
3163 A 0-7 30.04 38.46 31.%0 C
3164 B 7-15 5.31 33.44 61.25 C
3165 Bw 15-31 5.26 33.25 61.49 C
31866 CB 31-50 9.22 30.68 60.10 C
C >50 — - — -
Pedon LP-4:1480M
2275 0 1-0 — — — —
2276 A 0-3 31.54 47.21 21.25 L
2277 El 3-3 17.16 41.76 41.08 3iC
2278 E2 3-10 5.58 49.58 44.83 SiC

2279 Bhs  10-189 6.02 49.86 44.12 SiC
2280 (B 19-74 11.55 42.79 45.66 SiC
2281 € >4 — - —

Pedon LP-5:1450M

2242 0 2-0 — — —
2243 A 0-2 17.15 38.81 44.03 C
2244 E 2-8 22.36 38.45 41.81 C
2245 Bhs 8-16 13.97 25.71 60.32 C

>16 — — — —

Pedon LP-6:1490M

2060 A 0-4  16.44 35.24 43.32 ¢
2061 B 4-7 13.03 36.42 50.59 C
2062 Bw 7-15 4.98 47.92 47.11 iC

i
2063 (B 15-24  4.78 41.44 53.78  SiC
c >4 - - @ — —

(33) :: CLHSERE Ot SiCHEKL SIChHEEL
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%2.4 BHUELBHEZLBUE

Tt B v o BHEE CEC CEC % b ¢ 18 ¥ = & HE
- AN ) K Na Ca Mg -4 BFE
®E K ) (%) Caol (+)/100g soil (%)
Pedon LP-1:1340M(ZE LB &K B)
387 ¢ 30 — — - = = = = = = =
3188 & 0-8 3.3 3,06 — £7.35 0.60 0.87 5.80 1.34 8.41 15
3169 B 8-20 3.4 8.57 — 33.24 0.19 0.77 0.11 0.30 1.36 4
3170 Bw 20-40 3.4 1.60 —_ 24.11 0.16 0.33 0.22 0.26 0.96 4
3171 CB 40-50 3.8 2.88 — 20.81 0.15 0.36 0.55-0.25 1.30 3]
3172 C »>50 -— — — — - - - - - -
Pedon LP-2:1450M (LLES)
2268 € 2-0 3.8 23.25 66.78 38.88 0.66 2.87 1.19 1.31 6.02 15
2269 A 0-8 4.21 9.84 35.25 30.24 0.51 0.65 1.24 1.21 3.61 12
2270 E 8-14 4.32 4.32 19.24 17.21 0.21 0.10 0.85 0.76 1.92 11
2271 Bhsl 14-21 4.52 1.32 18.61 16.45 0.11 ©0.11 0.58 0¢.39 1.19 7
2272 Bhs? 21-33 4.79 0.89 14,92 13.25 0.08 0.08 0.33 0.29 0.79 6
Pedon LP-3:1455M (1L/EEHE L)
3162 0 2-0 — — —_ — —_ — - - — —
3163 A 0-7 3.9 13.44 —  129.67 0.7 0.61 0.69 2.34 4.32 3
3i64 B 7-15 4.0 3.46 — 23,09 0.21 0.54 0.01 0.36 1.12 5
3165 Bw 15-31 3.9 4.03 — 25.08 0.13 1.81 (.04 0.22 2.20 9
3166 CB 31-50 3.9 6.40 —_ 20.30 0.08 0.36 0.01 0.13 0.58 3
£ >50 — —_ — —_ = — —_ — — -
Pedon LP-4:1430M (& dbiEF1h1)
2275 0 1-0  4.30 22.61 44.39 24.60 0.80 0.26 3.57 1.53 6.16 30
9976 A 0-3 4.1 20.42 33.41 28.45 0.60 0.23 3.42 1.35 5.60 20
29277 Bl 3-8 4.77 20,10 20.85 31.30 0.50 0.21 3.08 1.20 4.99 19
2278 B2 8-10 5.00 2.24 14.27 14.50 0.37 0.16 1.03 0.82 2.38 22
9279 Bhs 10-10 4.81 2.57 11.49 13.00 0.25 0.11 0.47 0.43 1.25 12
2580 CB  19-74 4.85 0.22 11.72 19.40 0.10 0.11 0.69 0.38 1.28 ¢
281 C S o— = S I T T —
Pedon LP-5:1450M (X HEHELIR)
2242 0 2-0  3.85 9.10 45.63 40.32 0.40 3.96 0.66 0.67 5.70 14
2243 A 0-2 4.11 5.24 27.20 19.72 0.22 1.65 1.11 0.58 3.56 18
2244 2-8§ 4.85 5.31 17.20 22.51 0.20 1.28 0.48 0.45 2.42 11
2245 Bhs 81%6 4.59 3.34 13.53 14.82 0.08 0.14 0.72 0.36 1.30 12
> P —— —_— ——— — —_— —_ — — —_
Pedon LP-6:1490M ({X9% L T8)
2060 A 0-4 3.58 21.43 59.23 47.70 0.76 0.27 1.45 1.43 3.91 3
2061 B 4-7  A4.42 11.97 25.44 27.50 Q.25 0.09 1.48 0.68 2.49 g
2082 Bw 7-15 4.49 1.22 16.75 19.%0 0.12 0.0% 0.48 0.43 1.12 6
2063 Cg 15524 4.68 1.61 14.22 14.50 0.08 0.09 0.38 0.29 0.35 6
24 -— —_ — — — — — -— — —
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Sand (%)

B2.5 BELWEARBELE(BIHELEPD R,
DHNRENSGBIRERATBERSRE
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Mt EhELFEE@EAE (BSPY) HEE, ®2.4
2%%ﬁﬁ,ﬁﬁmﬁﬁ¢mm%.ﬁﬁ9%ﬁMﬂﬁ
NUhEE, HEETEZHANKZZE, |
BB IHKRBELUELE2YE, L2H#E

KRUERZHLBEB2YE, LBHEEDA SR
R&2.5 RE2.6 H,

o b wEEL WRUELBZEMEXRLS,
ABBWE L, NG BRARRAERLESEND U L
CERBNEANYAEA, TMLEMZEIEFHES
BRTEAO%EE. MULEZRNSBABEIN~40%.
e E, CHREBLESPMRI%, BEXEW
BHEIS~05%ERH, @2, RLUELBZHHE M
BH, HBl., BERBNZSETHRRE2.D W,

EBIHEHAELETE2 L BHEEANDT ¢
RLEL B2 EHEME, pHEA3.I~5.0, £ &
SEFEEIT0E200AR, PHERAHELETEAL
EREMLEE, ELRE, BEMREEHRE,
DERBRALR, BELER, RLEXLRBEHRY
SEERI~20%EF, THRABELZHBZER#
EUMSBE1%ER, HEBs BB EI~3.7%,
EAEBYHbhs FHECEER X, HHLTEWER
Bys, KEREFNHEHENE,
QZERFEhUEecE LB 2H S 7 XM E (CEC)
B 38~53cnol (+)/ ke BT B EARMABZITYE,
MRLERRENHEFRD, FHEEENENRE
(BFHARI0%H) o

(CZI)MEERLE2LFTF R A
REEHUNLARAREEZHARBERS (B K
B 1987 ML, 1988) B RN ILEAAKREER
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£2.5 Iﬂ%ﬁﬁﬂl-%ﬁtﬂ@i%%ﬂﬁzwiﬂﬁg

tE /@ FE BN BN BN AT
WE X (A 9%

Pedon MT-1:1882M (R BRFEBILITR)
2931 A 0-18 18.44 36.24 45.32 C
2932 El  18-25  5.97 41.61 52.42  SiC
2933 E2  25-30  9.67 26.40 60.93 C
2934 Bhsl 30-35  4.14 39.54 56.32 C
2935 Bhs2 35-50  3.34 38.08 58.58 ~ C

C >50 — — —

Pedon HT-2:1710M

2936 A 0-5 36.24 38.45 25.31 L
2937 AE 5-12 32.90 38.75 27.35 L
2938 E 12-18 20.76 36.42 42.82 C
2930 2EB  18-33 28.32 30.44 41.24 C
2040 2Bs 38-38.2 37.70 24.04 38.26 CL
2941 2Bhs 38.2-70 13.52 25.50 61.98 C

Pedon MT-3:2130M G52 1LTR)
2042 A 0-10 29.43 38.14 32.43 €
2043 E 10-13 25.96 39.39 34.65 C
2944 Bs 13-13.5 — — — —
2045 Bhs 13.5-35 13.78 51.02 35.20 SiCL
¢ >35 — — — —

() :4: CLWEARL CRt SICHEKE
SiCL:HERKEL Lt



9.6 AREBL-SBUELENE 2 LBEE

T EE o HHHE CEC CEC Ok oH o3 K @ BE
E R (42 47) (%) K Na Ca Mg IEXE MHiIE
Cmol (+)/100g soil— (%)

Pedon NT-1:1882M (FrBRVEEEILIR)

2931 A 0-18 3.52 23.22 105.39 53.45 0.10 0.20 0.68 0.36 1.34 3
2932 El 18-25 3.81 0.92 10.29 8.00 0.07 0.11 0.47 0.33 0.93 12
2933 E2 25-30 4.00 1.10. 13.50 12.1¢ ©.10 0.35 0.90 0©0.38 1.73 14
2934 Bhsl 30-35 4.47 3.73 16.73 14.30 0.09 0.07 0.28 0.34 0.79 ]
2935 Bhs2 35-50 4.95 3.02 17.41 19.50 0.07 0.22 0.31 0.25 0.86 4
C >50 — — — — —_ — — — —_— —
Pedon MT-2:1710M
2036 A 0-5 2.61 16.37 63.12 38.64 0.12 0.16 0.56 0.61 1.45 4
2937 AE 5-12 4.16 6.54 16.92 17.30 0.15 0.12 0.58 0.52 1.37 8
2938 E 12-18 4.39 4.06 14.72 14.00 0.07 0.14 0.38 0.31 0.90 3]
2939 2EB  18-38 4.60 2.81 11.80 22.10 0.03 0.20 0.33 0.22 0.78 4
2040 2Bs 38-38.2 5.04 1.52 -— 17.10 0.08 0.09 0.93 0.25 1.35 3
2941 2Bhs 38.2-70 4.71 1.64 19.50 23.3¢ 0.08 0.09 0.32 0.28 0.76 3
Pedon MT-3:2130M(EEUTR)
2042 A 0-10 3.85 20.99 68.72 37.50 0.08 0.20 0.27 0.31 0.85 2
2042 E 10-13 4.55 3.74 16.31 15.00 0.05 0.07 0.16 0.22 0.51 3
2044 Bs 13135 — — — — — = = — — -
2945 Bhs 13.5-35 4.65 1.15 14.25 13.10 0.05 0.14 ©¢.21 0.22 0.62 5

c % @ - - - = — = = = =
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ﬁZﬁﬁE%ﬂ%.ﬁﬁﬁiﬁﬁZ%ﬁo@ﬂﬁﬁﬁﬁ
$ﬂ2§ﬁ.$ﬁﬁﬁﬁﬁ2ﬂ$ﬁﬁm2ﬁﬁﬁ%ﬁﬁ
R EMGEBELEFRERAREENERELTL
Wgﬁﬁﬁ.ﬁEﬁﬁk%Eﬁﬁ%&é%ﬁi@mwv
chrepts) iR B CREB 2B, ARBREREH
HE, IZRELERR, REGZLBEPHLURE
Himt (Arents) HEHFM L (Orthents) o

SEBELUTB2AERER, AREBBRE (1500
ARUT) , BekE, tEREFEE, —~HERLE
FE, tEBMANBS BRMATHE, MLLREBARA
(EERQ EAHE20~30A7) , EHBELET KKE
CEAEREH LB, ELP-2, LP-4ELP-0%=FEH @
tHELE2KOE, BEEEMAKE, HTEZHER,
HBVRELBANET, EHARKBLE, TEXSER
CERELELEBBREL (Inceptisols), HZHEAE, K
NEpERELCEHE, RYBENENG2TRAS -2
ER, HESELDEHRFL, Eit, MBERZEH LA
EREHHUE, toELUBREKEERAMRESFT L, A
ECEH T LE2EBURBEER, HAOXRLT, |

EHBABLEZEER (NT-1) , AR BEEH,
SHEHE, KBLEREHE, ERWEHZA-E-Bhs B,
{7 5 TCOMOD (1988) 2 & &, KIBILE (Spodic horizon)
IHEETEBBON +% Fe >1.05H0D0E>0.25 o REU
Ammonium oxalate(ph A ¥ Mz E, BAEHE (WX
2.8 FigE) , MT-12Bhs1/@ B Bhs2/@ 2 Al +% Fe {H M
% 1.37%2.05%, MODOEMA 7l A1.6851.28, @&
FBLEz2ZE, EHELBHERLEHEKXKE (Si-
deraquad) (ICONOD, 1988) ; {HWM B USDA(I975) 2 7
B, lIMBmREAN L
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07 BRLIBHEBLUERZHIBREBZAE

EEAtR 527 a7 i
LP-1 1340 Typic Dystrochrept
LP-2 1450M Lithic Dystrochrept
LP-3 1455M Typic Dystrochrept
LP-4 1480M Lithic Dystrochrept
LP-5 1450M {ithic Dystrochrept
LP-6 1490M Lithic Dystrochrept
MT-1 1882M Typic Sideraquod
MT-2 1710M Urbric Dystrochrept
MT-3 2130M Lithic Dystrochrept
> :

Typic Dystrochrept (HEIKIBHBMBREHEFTL)
Lithic Dystrochrept (BEREREEEEHMRESRSTE L)
Unbric Dystrochrept (EFMEKEBEEBENKEST L)
Typic Sideraquad  (HEVHEERLEFT KIKE)
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ga [ RFHE (NT-3) E3~BADPKRE—HE
GE, ATZ2UEREERBELVERE, ERLEDNE
RER, HBhs B (13.5~3587) 2Al +h Fe HEH
0.86 (%2.8 Fim) , W2 HERE (1%) K, HHODO
EE0.27, DARC.2S, HABLEARRKE, EnAEA
w3 E 4+ (ICOMOD, 1988) : MKUSDA(IITHIZ B &
%, MABREBE L,

LERREBIB2LERRE, XK ZEE, 5
LE2.6 REEBYE, EUTHS ez, REERLS
RRE, BEMNERT, WEELFRyric REBF L
HlLithichBERFL AERBBE, EFEFRLIEFE

0



%2.8 BBLUERFZHLIBERZFL M2E
(USDA, 1975)

+t¥ B BE &% w0} + Al ¥ Flp+Alp
®RE X (2x5) 8.C. Clay Fe, Al, Fep Alp +%Fe, ODOE ——
% Clay
Pedon MT-1:1882M (R TiEE(iTR)
2931 A 0-18 23.22 45.32 0.26 0.183 — —_ 0.31 - — —_
2932 El 18-25 0.92 52.42 0.22 0,10 0.20 0.08 0.21 — 0.005
2933 E2 25-30 1.10 60.93 0.46 0.14 0.35 0.1z 0.37 0.008
2934 Bhst 30-35 3.73 56.32 2.07 0.33 1.83 ¢.21 1.37 1.68 0.036
2935 Bhs2 35-50 3.02 58.58 2.52 0.79 2.27.?f 0.70  2.05 1.28  0.051
€ >50 e — — —_ — — — — —
Pedon MT-3:2130M (3£ 21L1H)
2942 A 0-10 20.99 32.43 0.35 0.46 — — 0.64 — —
2943 E 10-13 3.74 34.65 0,86 0.24 0.37 0.27 0.67 — 0.033

2944 Bs 13-13.5 — — — — — — — — —

2045 Bhs 13.5-35 1.15 35.20 1.18 0.27 0.92 0.2 0.86  0.27 0.034
C  >35 - = = = = —

L3
=

0DOE (0p1':ical density of Oxalate Extraction)
* Fe, , Al. : Extracted with Oxalate (pH 3 in darkness)
Fep, Alp : Extracted with Na-pyrophosphate {(pH 10)



Dystrochrept
Sideraquod(?)

Sideraquod

Arent

EE L

(2130M) Arent

PR VERE L

Dyst h t
ystrochrepts (1885M)

Sideraquods

Arent

Dystrochrept

FEE L
(1560M)

Dystrochrepts

B2.6 WAEHLEIFALY 28K
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. B

AEETEHLERETERELE. B2 LRHR
HELE, B LEESI00AR, sEHBHRE, £ %
BAEASHEUER, BAARANMEKTAR, HHBENUN
LEAZ, BB2LEZ20AR, TEHLE, LEHE
RELMGHAR, B HAEER, RERBIMHERV R
TH, AEARELEZI88 AR, LWHHEKBEH, Hih
BHEY, TTHLE, CEHBRELUGHAR. AE
WERCERRHEDYE, TEHBEANKEREREE
HE M,

EBERLE, ARZERVRE, EEE LG THEY
EHEBLE2RELER, THRBLERHFEEE - K
BB -KELLER (A-E-Bhs)2H®, BEHRHALHA
RIKE, B2 ELEPEERERBEH T L (Dystrochrepts
) CEHAEHB BV ERBHE, IAFELTERZTE
@(%MthRm,W),EﬁﬁLMEﬁﬁgﬁﬁ%
FL: BuHGHERENMAELEER, E0H L
BEFHRL (Arents) ,

ARREBELE, hRpYId, BEGLSRENZR
B, BB KEAER (Podzolization) B E, ML H K
ERWE2KAE (Albic horizon, E) BKELRE (
Bhs), EREBAET, HERY - - EBME2FelAIS
BHBELERSHRZ, ErKELERWER, HAL +% Fe
SBHONEEAEREE 2 KEALEESE (1COMOD,
1988) , A E LB B A LB EAKE (Sideraquods)
CTEHIEFTHBEZLE, UEBKEEREBFLIAE
kLo



#RBOUE2EEME, CERESE, WERY
EoKa@ (E) . @B&E (Placic horizon, BS) B
KEILKEE (Bhs, Spodic morphology characteris-
ties) , HEbhs B2t 2HERFARKBELB LR
seEe FESELOBEAEKEREFTL. REAE
BE, EXBUETABVRIEZEHHEDTHRY
BERKE, AEBRBESLHREAKE, KL BGEEH
BLELEER, X2 HBEE, ASEBRKEEKES
EthEsRL, BEAEHML (Orthents) o

B I EAKBUEL B ERRLEFEERN, TEX
MR EHT o EE, X2RAGAEEZEE. MLEL
W+ B (Toposequence) A#ASideraquads-Dystro-

chrepts-Arentso,
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i, 22XW

CRARE®A. B4, HRE, 1086, NRLWERREEL
BEREHEREZREE,
FREEBEREEELBHAEL R, BLH,
CHEE. BlF. KBS, HED, HEE., HER.
EME 18T, BEAFEELBEREHECEY (Z)
FREELERe0EERMALEN0 R, Blm.
ML, 1988, RNLWEAREEZLE,

Ay SR ABEELBMAFNBELEX. 2L,
CHLE. BEE., EME, 1988, NuMLEBEZEBE,
B ER D H,

MR BEEE0EENY pp.503-515

. Klute,A. et. al. 1986. Methods of soil analysis.
Part I . Physical and Mineralogical method.
Second edition. The American Society of
Agronomy. Madison. Wisconsin. _

. McKeague, J. A. and J. H. Day. 1966. Dithionite
and Oxalate-extractable Fe and Al as acids in
differentiating various classes of soils.

Can. J. Soil Sei. 46: 13-22.

. Mehra, 0. P. and M. L. Jackson. 1960,

Iron oxides removed from soils and clays by a
dithionite-citrate system buffered vith

Sodium bicarbonate. Clays and Clay minerals.
cT4317-327.

. Page, A. L. et al. 1982. Methods of soil
analysis.PartI. Chemical and Microbiological
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10.

11.

12.

Properties. Second edition. The American
Society of Agronomy. Madison, Wisconsin.

Rourke, R. V. 1988. International Committee on
the classification of Spodosols (ICOMOD).
cirular letter No. 7. October 19. USA.

Soil Survey Staff. 1975, Soil Taxonomy: -

A basic system of soil classification for
napping and interpreting soil surveys. USDA,
Agric. Handb. No. 436. Govt. Printing Office,
Vashington DC. USA.

Soil Management Support Services. 1937. Keys to.
Soil Taxonomy. USDA-USAID Technical Monograph.
No. 6. Third Printing. Cornell University.

Tang, C. H. and C. Y. Yang. 1976. Mid-tertiary
Stratigraphic break in the Northeast Hsuehshar
Range of Taiwan. Petroleum Geology of Taiwan.

13:139-147.



2. MEHNE

HRE. GAX, BEE, TR
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E, BEIM
frst: HOER

73
76

79
101

102
103



B 3.1

B 3.

B 3.3

B3,
B 3.
3.
# 3.
& 3.

OO0 =3 < O e

EEZTWHE, 74
HEECEHRER, 75
CHEREEMHELEIN E—-RE-_HEHHE

¥, | 82
CHEEEE-RE_EIROMLECHGEY, a4
BrfihEEREGRECHEE, 87
ELRRRENHRBEE. 89
DBH A/PMRANFEEHE, 90
DBH BB 2B &, 95



3.1

%3.2
£3.3
%3.4

£ B X
ABE EY. ¥E EEHRELRE (1

Shannon-¥iener Index: C: Simpson Index ) 80
E&Zﬁﬁ&%%&”%ﬁﬁﬁﬁﬁﬁﬁzwom
FROPHBEER 85
CHEEH S EREICARPOAE - EZEREK
8, 86
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~. B%E

MEEMRNEUEHEZ M (B3.1) , B
o, GHEKABLT2650 AREAZHBLER
HFHIZOAR 2 LM, SEHHREARTES, X
EoERHNTESALEAY, BRMEHRIBEH
OB 3.2, Sl E B A MR OE L RS 1350A R
B, BYUBEKADHRERE, —RERKI0004R
BT ERESMEHS RN BB MEHEA WE,
1968) , HMEZBREE R, HHRER00ARE
1350 R R HHSTI ARZKABLEREFEAH,

S EEREABSEZAMUE, HEREEREL
BEETUR, BALELFE, BB HERARY
oM, E33-422 W AEERMEES, 1987),

CEMBYH, FRENOAELS, TERENE
< LAM. RE5EF, BREFK, t ANTHEE
520, ~AMBIT (ARERMEES, 1087 .
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¥ %k

Broad-leaved forest | !

0 1 km

! —J

B3 BEE2EBEN.



=, T

(—)EBERE
- WELREHZELMERINE, EBEZIAZ
MRBRAEH, FENUEE (B3.1), BE—-HEX/D
A20m X 20m ,
B-HENZHAEHRHEA
1, BHEEREADCER,
2. BABHEBREKRZEERBGEZHE (DBH),
3. EAREABREZEIHLREE,
(Z)E® o '
1LEBREHCRYE
HERZHEERDHBAECK, TEEEDR R, Hi
HHEBERER2ERE BA=(0BH/2)? X n, BE—8
SHBZEEEFAEGUASECEaE., BEHER—
CBKREPERHBEZHHEEEDERMEEE, HIKXEEHE
V200 , B ESEREREIUREEE., $F., €8
BREZHHEEE, 2 IV200 X252,
LECHEREE
THHEREEPRB L RREE, URELTAETRZ
(1)Shannon-Viener ¥ (Margaleff, 1958) :

S Nl Nl
H=- £ —— k& ——
i=] N N

His RB2H8H, nia®—-EB2HEKYEHE, NAM
FRZHGEY, EMEHKLERA—-&EH, H=0
EB-HMKSER—-ER, H=kN,

(2)Simpsonfs & (Simpson, 1949; Eberhardt, 1969)

76 —



C=.Zj ni(ni-1)/N(N-1)
=
ﬁﬁﬁﬂﬁﬁ%ﬁﬂﬁ*ﬁ@%2ﬁ§$,ﬁﬁ@5
oOz&EM 1,
3. B4 W | |
wmpapreaEsEEl (SEH) BRHZEER
HEGREE (23 E) 28, EHZHTRUZEKE
BN B8, TARAKAMBENEND
B o
FEFHEROHGREASRBEE S & Detren
ded correspondence analysis,DCA) (Hill, 18795 Hill
& Gauch, 1980; Gauch, 1982), NEEEH (BEE® >
100 /ha) EITAHZ
LLERH~KREHN
UmELAAXRRZ
(1) NEEE@E HYEARHN, SEEEAAAED
Folzr 8 hE (Whittaker,1975),
(2) QB2 HmEE (BEAETEXHREE) A4 H
CEEEMAZENEAZERAMEBY I HE.
Eap~GREHESEHBETALERBRERES
AEE T kBERELEBARR,
0. ¥k B 4 1
UOBH KM B2 EET, B—BRAHZHIKE
THALFE : CL=1+3.3logh (N BKE)
6. % & i &
SIDBN BB EGE., SHHEE @001 WH
o umEy, BATAZEABSFAMUER, UE
ImB®HES



: ¥ H =atb+ DBH

: 5 =a+(b/DBH)

: ¥ 5 =a+a DBH+a - DBH?+
. @B =a- DBHP

R E=a o DB

0000000



Y
=, BR

1.EDEH
THEBRHBAHEFTRHEYIIN2W & (WR3.1),
KR pEtmpoE, gFrHEM3M3E, R+ EH
woofl 183 B, EFEHYOHI3E, AENMNESE
101 @, BAHNE, BREVE, EARERHEAEY
858 ,
LEZKEERERE
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£3.1 SBRE2BY. ¥E. EEEREKEE ( H: Shannon-Wiener Index;

C: Simpson Index )

DBH RANGE: 1 TO 200 CHM

QUADRAT SP{TOTAL) SP{TREE) DENSITY(STEMS/HAR) BASAL AREA(/HA) DIVERSITY(H) DIVERSITY(C)
60

1 25 3825 40.23 2.54 0.11
2 62 21 5450 39.02 2.46 0.11
3 76 k¥:! 9625 42.53 .ol 0.07
4 87 35 10800 44.24 2.89 0.09
5 109 32 5425 45.48 2.86 0.09
6 38 15 1825 43.67 2.32 0.12
7 68 32 3025 38.06 3.02 0.07
8 73 24 4675 38.78 2.74 0.08
9 60 30 7550 46.05 2.7 0.10
10 53 18 2400 25.15 2.57 0.08
11 50 21 3350 39.5%8 2.64 0.08
12 91 32 4225 39.68 2.86 0.09
13 88 41 18500 38.48 2.73 0.11
14 84 48 13825 34.07 3.15 0.06

_.....____-.____...__..__-.-—_..._.......__._____..._._.______.............____.._...___.___.._._.__......._....___............_______._..___.._...._.____--—

AVERAGE 71 29 6750 40 2.76 0.09



£3.0 HE2HRRER D0RENEEERZN,

__________________________________ Basal area 1V

Species Seedling Sapling Tree All (m /ha} 200
Persea thunbergii §1.79  103.57 164.29 319.64 5.52 18.41
Illiciva arborescens 685.71 214.29 28.51 928.57 1.68 16.93
Cyclobalapopsis longinux 228.57 162.50 126.79 517.86 1.62 16.24
Cyclobalanopsis acuta

paucidentata . 123.21 80.36 100.00 303.57 2.45 10.45
Myrsine sequinii 400.00 92.86 26.79  519.64 1.10 10.03
Diospyros morrisiana 148.21 c8.33 64.29 271.43 1.82 B.31
Syzygium buxifolium 429.29 23.21 8.93 471.43 0.36 1.31
Persea japonica 14.29 7.14 37.50 58.93 2.55 1.26
Schefflera actophylla 205.3% 23.21 26.79  255.36 1.29 6.78
Litsea acuminata 108.91 73.21 44.64 226.79 1.14 §.01
Castapopsis carlesii sessilis 16.07 17.86 35.71 69,64 1.85 5.62
Neliosma squisulata 219.64 26.79 19.64 266.07 0.51 4.98
Acer serrulatum 0.00 1.79 32.14 33.93 1.50 4.24
Nichelia compressa 100.00 28.57 17.86 146.43 0.73 3.%0
Prunus phaeosticta 191.07 B8.93 7.14 207.14 0.33 1.74
Itea parviflora 50.00 33.93 32.14  116.07 0.82 3.565
Pasania brevicaudata 26.79 3.7 21.43 51.79 1.07 3.49
Elaeocarpus japopbicus 60.71 25.00 23.21  108.93 0.69 3.27
Pyrenaria shinkcensis BO.J6 41.07 19.64 141.067 0.51 3.25
Ardisia sieboldii 58.91 41.07 11.86 117.86 0.51 2.8%
Adinandra formosana 141.07 16.07 5.36 162.50 0.21 2.73
Cleyera Japonica 91.017 19.64 3.93 119.64 0.13 2.47
Gordonia axillaris 60.71 28.57 16.07 105.36 0.8 2.39
Ilex goshiensis 141.07 10.71 1.79 153.57 0.12 2.38
Turpinia formosana 60.71 41.07 7.14 108.9) .13 2.30
Engelhardtia roxburghiana 17.86 16.07 10.71 44.64 0.65 2.28
Sphaeropteris lepifera 0.00 1.79 19.64 21.43 .13 2.16
Cippamonump canphara 0.00 1.79 16.07 17.86 0.70 2.02
Daphniphyllum glaucescens

oldhamii 42.86 21.43 10.71 75.00 g.12 1.93
Symplocos wikstroemifolia 8.93 14.29 12.50 35.71 0.55 1.88
Lagerstroemia subcostata a.00 1.79 10.71 12.50 0.54 1.79
Trochodendron arzlioides 14.2% 3.57 3.57 21.43 0.40 1.30
Randia cochinchinensis 80.3¢ 5.36 0.0 85.71 ¢.05 1.28
Tricalysia dubia 55.36 16.07 0.00 71.43 ¢.09 1.21
Acer kawakamii 8.93 5.36 12.50 26.79 0.30 1.11
Rhododendrop ellipticum 44.64 3.57 5.36 53.57 0.13 1.06
Ilex pubescens 71.43 1.79 0.00 73.21 0.02 1.06
Helicia formosana 33.93 17.86 1.79 53.57 0.13 1.05
Symplocos lucida 25.00 12.50 5.36 42.86 0.18 1.05
I'lex rotunda 23.21 1.79 5.38 30,36 0.24 1.02
Pasapia terpaticupula 19.64 1.79 8.93 310.36 0.24 1.01
Symplocos sumuntia 17.86 31.57 8.9 3c.36 0.20 0.93
Ilex formosana 44.64 10.71 0.00 55.36 0.06 0.931
Villebrunea pedunculata 32.14 16.07 0.00 48.21 0.08 0.86
Myrica rubra acuminata 5.36 0.00 3.57 8.93 0.28 0.84
Ternstroemia gymnanthera 44.64 5.36 0.00 50.00 0.05 0.80
Neolitsea acuminatissima 12.590 5.36 7.14 25.00 0.16 0.78
Saurauja cldhamii 26.79 1.57 1.79 32.14 0.08 0.61
Antidesma japonicun

densiflorum 33,9 3.57 0.00 37.50 0.02 0.60
Glochidion rubrua 8.93 3.57 357 16.07 G.11 0.51
Photinia beauverdiana

notabilis 12.50C 3.57 3.57 19.64 0.09 0.49
Symplocos cochinchinensis

laurina 5.38 5.36 1.79 12.50 0.10 0.4%
Meliosma rhoifolia 1.79 0.00 3.57 5.36 0.17 0.49
Cinnamomut randaiense 12.50 0.00 3.57 16.07 0.07 g.48
Lindera communis 0.00 0.00 5.36 5.3¢6 0.14 0.47
Litsea mushaensis 7.14 1.79 3.57 12.50 D.11 0.45
Cyclobalanopsis glauca 1.79 1.79 5.36 8.93 0.12 0.44
Styrax suberifolia 5.36 0.00 5.16 10.71 0.190 0.11
Sum 4423.21 1375.90 1075.00 6873.21 18.70 192.88
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DCA AXIS 2
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#£3.3

TRAAFEER

e b e —mm——m— =TT Mmoo oo

Elaeocarpus sylvestris

Acer kawakapii 2L B M

Acer serrulatus # 8

Adinandra formosana X g

Ardisiz sieboldii 4 12

Beilschmiedia erythrophleia ]
Castanopsis carlesii seasilis H v m
Cinpapomun camphora 14
Cinpamomum randaiense & H
Cleyera japenica 318
Cyclobalapopsis acuta paucidentata
Cyclobalanopsis glauca H#HH
Cyclobalanopsis longinux & i
Paphniphyllum glaucescens oldhamii
Diospyros morrisiana ih i W
Elasocarpus japonicus £ G

iR
Engelhardtia roxburghiana B
Glochidion rubrum X %8 P8 B F
cordonia axillaris X #
Helicia formosana il #g BR

Ilex forposana WY 1%

IFlex goshiensis B ¥ X &

Ilex rotunda M X #®

Illicium arborescens X[ It /v
ITi1licium philippinense B iE N\ A
Itea parviflora /I TN
Lagerstroemia subcostata
Lindera comnunis & WM
Litsea acuminata B W kW F

Litsea mushsensis TE L A T

Meliosma rhoifolia 1| 34 P4

Meliosma squimulata 59 &

Michelia compressa E O b

Myrica rubra acuminata % B 43 (8§
Myrsine sequinii A U iR

Neolitsea acuminatissima w i Al ¥
Pasaniz brevicaudata % [ M
Pasania kawakamii F & H
Pasania ternaticupula = i} i
Persea japonica K Wi

Persea thunbergii &5 H§
Photinia beauverdiana notabilis
Prunus campanulata i1 {B It
Prunus phaeosticta T FEIB
Pyreparia shinkoensis R ¥ #
Rhododendron ellipticum 79 B i
Saurauja oldhamii X R T
Schefflera octophylla L '
Sphaeropteris lepifera % {3 14
Styrax suberifolia %1 &
symplocos cochinchinensis laurina Gy
Sysplocos lucida 11 & JK K

Symplocos sumuntia Fg B MK &
Symplocos wikstroemifelia JHE %W K A
Syzygium buxifolivm s % iR i
Tricalysia dubia Y §§ {§

Trochodendron aralioides o ¥ 14
Turpinia formosana I & B

villebrunea pedunculata & %
Wendlandis formosana A& & %

Erycibe benryi ¥ BlICHF L B M

k]

MENE

Lt

BEGH

varience {eigen value)
Percent of total variance
Cumulative percent of total variance

Component
1 2 3 4 L
~-0.45 0.53 6.52 -0.23 0.11
0.73 0.35 0.02 0.43 0.28
-0.04 -0.41 0.04 -0.24 ¢.21
0.13 g.31 -0.10 0.11 -0.13
0.4 0.13 -0.03 ~-0.23 -0.07
-0.09 -0.13 0.02 0.07 ~0.69
0.08 -0.45 0.3% 0.21 -0.54
-0.14 -0.23 0.01 0.38 -0.44
0.58 .10 0.25 0.50 0.47
~0.65 0.17 -0.45 0.23 0.10
0.35 -0.09 0.30 0.57 Q.51
-0.74 -0.24 -p.52 -0.09 0.07
-0.0% -0.73 0.18 -0.03 -0.21
-0.45% -0.52 ~0.47 0.08 -0.1%
0.05 -0.76 0.29 -0.28 0.15
-g.22 -0.02 -0.10 -0.03 -0.30
0.23 -0.50 0.35 0.11 -0.560
0.58 0.17 0.16 0.61 0.34
0.0 -0.52 0.32 -0.39 0.31
0.51 .13 0.19 0.54 0.138
-0.30 -0.10 -0.62 0.11 -0.02
0.05 -0.56 0.38 -0.50 0.40
-0.37 0.22 -0.15 .05 0.23
-0.41  -0.32 -0.69 0.08 0.08
-0.31 0.33 0.08 0.04 0.16
-0.36 0.32  -0.25 0.10 -0.34
0.68 0.43 -0.07 0.24 0.2%
0.5%9 .31 -0.22 -0.21 -0.31
-0.73 0.55 o.28 -0.04 -0.00
-0.31 0.32 0.07 .05 0.15%
0.60 0.31 -0.22 -0.21 -0.30
-0.40 -0.35 -0.72  -0.01 0.24
-0.28 -0.51 0.05% 0.15 -0.40
0.14 -0.43 0.23 -0.45 0.32
0.07 -0.63 0.30 -0.47 0.38
-0.43 0.45 0.21  -0.03 0.18
6.08 -0.18 0.25 0.82 -0.17
0.26 -0.02 -0.04 -0.04 -0.36
0.36 0.09 0.01 -0.25 -0.03
0.80 0.47 ~0.23 -0.26 -0.14
-0.86 0.48 p.14 -0.04 -0.02
-0.34 -0.15 -0.66 0.02 0.33
~0.28 0.07 -0.06 0.16 -0.17
-0.6% 0.44 0.14 -0.12 0.04
-0.40 -~0.46 -0.43 -0.02 -0.09
-0.15 -0.22 -0.44 -0.02 .21
0.53 0.16 0.1% 0.42 0.33
0.83 0.20 0.16 0.41 ¢.17
0.57 0.10 0.14 0.44 0.13
0.11  -0.35 0.22 -9.25 0.13
0.09 -0.42 0.35% 0.26 -0.53
-0.33 0.01 -6.10 -0.01 -0.33
-0.22 -0.22 -0.57 0¢.03 0.22
-0.02 -0.6% 0.05 -0.24 0.21
-0.10  -0.67 0.06 -0.42 0.38
-0p.22 -0.20 -0.66 0.02 0.14
-0.41 0.50 0.51  -0.23 0.08
0.74 0.23 0.01 0.24 -0.03
Q.79 0.45 -0.11 -0.02 0.12
0.26 -0.03 -0.04 -0.05 -0.35
0.66 0.47 -0.26 -0.23 -0.09



3.4

Species
Trochodendron aralicides
Acer kawakamii
Illicium philippinense
Litsea mushaensis
Neolitsea acuminatissima
Ilex rotunda
Prunus phaeosticta
Litsea acuminata
Photinia beauverdiana notabilis
Persea thupbergii
Symplocos sumuntia
Cyclobalanopsis acuta paucidentata
Rhododendron ellipticum
Meliosma squimulata
Elaeocarpus sylvestris
Symplocos lucida
Illiciup arborescens
FPyrenaria shinkoensis
Prunus campanulata
Diospyros morrisiana
Cyclobalanopsis longinux
Adinandra formosana
Syzygium buxifolium
Michelia compressa
Symplacos wikstroemifolia
Ilex formosana
Ilex goshiensis
Cinnasopum randaiease
Tricalysia dubia
Gordonia axillaris
Elaeccarpus japonicus
Myrsine sequinii
Ttea parviflora
Daphniphyllun glaucescens oldhamii
Cinnanomun camphora
Styrax suberifolia
Symplocos cochinchinensis lasurina
Castanopsis carlesii sessilis
Myrica rubra acuminata
Engelhardtia roxburghiana
Pasania brevicaudata
Cleyera japonica
Wendlandia fermosana
Pasania kawakamii
Cyclobalanepsis glawca
Schefflera octophylla
Lindera communis
Melilosma rhoifolia
Ardisia sieboldi]
Turpinia formosana
Sphaeropteris lepifera
Glochidien rubrua
Pasapia terraticupula
Acer serrulatum
Helicia formesana
Persea japonica
Sawrauja oldhamir
Lagerstroemia subcostata
Villebrunea pedupculata
Beilschmiedia erythrophleia

Density
(stems/ha)
21.43
25.00
16.07
12,50
26.79
28.57
214.29%
219.64
19.64
285.71
.21
316.07
23.21
128.57
1.79
41.07
596.43
105. 36
5.36
148.21
3319.29
23.93
78.57
71.43
19.464
16.4)
8.9
10.71
42.86
0.00
32.14
57.14
108.9)
46.43
1.79
o.co
3.57
17.86
5.36
0.00
21.43
851N
D.00
0.0
o.G0
5.31%
1.79
n.09
0.00
1.79
0.00
Q.00
0.00
0.00
0.00
0.00
.00
.00
0.00
0.00

BRA
(m /ha)
0.40
0.29%
0.07
Q.11
0.16
0.24
0.3)
1.
0
5
I
2
o
o
0

0
1
4]
0
1
2
0
0
Q
o
0
0
o
0
Q
Q
0
o
o]
o
0
Q.
0.
o
Q
0
0
0
Q
0
\]
0
0
0
¢
0
0
0
0
0
0
0
0
0
4

10

.09
.26
.20
.45
12
.45
.07
17
.45
.39
.99
.36
.86
.08
.14

—

v

2
0
[}
1
1
1
1
0
0
)
0
0
o
0
D
3
0
o
0
0
2
0.
0
1
1
]
o
0
[}
a
0
¢
]
0
1]
0
0
a4
0
0
¢
u]
L]

45

.23

47

52
.85
.96
.13
.49
.41
.37

T

.44
W52
.55
17
.97
.65
.18
.31
.97
.26
.18

— 86 —

Density BA
{stems/ba} (m /hal
2.00 0.00
1.79 0.01
0.00 0.00
0.00 0.00
0.00 0.90
1.79 a.00
0.00 0.00
12.50 9.03
0.00 0.00
41.64 0.24
7.14 .00
G.080 0.00
30.36 0.01
144.54 0.06
1.7% .00
3.57 0.01
328.57 D.19
39.29 6.12
1.7% .60
126.7% 0.46
178.57 0_%4
18.57 D.13
398,21 0.22
80.36 0.32
17.86 0.17
5.34 0.00
144.64 0.11
10.71 t.03
26.79 0.01
195.36 Q.18
78.57 .58
478.57 1.02
1.79 0.00
32.14 8.16
17.8¢6 0_66
8.91 0.09
12.50 &.10
46.43 0_5%3
3.57 0.23
46.43 9.47
28.57 0.34
19.64 0.06
1.7%9 9.00
0.00 0.00
1.57 0.03
185.71 0.21
1.79 0.00
0.00 0.00
3.57 0.01
3.57 .00
0.09 1.00
1.79 0.00
1.79 0.02
.00 0.00
0.00 0.00
0.00 0.00
1.79 a.60
0.00 0,00
¢.00 0.00
o.00 a.00

v
0.00
0.03
0.00
.00
0.00
0.0l
0.00
0.27
0.00
0.99
0.04
0.00
0.20
1.0
0.01
0.04
348
.71
0.02
2.20
2.49
n.sg
2.14
1.33
1.16
0.06
1.12
0.17
0.19
1.76
2.19
£.75
0.02
0.67
1.98
0.32
0.42
1.7%
0.60

Density
{stens/hal

0.00
4.00
4.00
¢.00
0.00
0.00
9.00
Q.00
Q.00
1.19
0.00
0.40
0.00
0.00
0.00
0.00
12.50
¢.00
1.79
0.00
7.14
a.00
0.00
0.00
.00
1.57
0.00
G.00
3.57
0.00
1.79
0.40
T.14
3.57
0_490
1.79
1.79
7-14
1.7%
1.79
8.93
16.07
1e¢.71
3.57
T.14
£9._64
5.36
5.36
114.29
101,57
23.21
16.07
28.57
13.93
53.57
60.71
1z.14
12.50
48,21
10.7%

CHEME R EIARPCAE-HEZHRR 5

BA
{m /ha)
Q.00
0.00
0.00
9.00
Q.00
0.00
a._00
0.00
0.00
0.01
a_00

0.00
G.00
.01
0. og
0.00
0_00
0.10
.04
Q.00
0.02
0.60
0.13
0.05
0.18
0.31
0.18
0.905
2.19
0.09
1.08
0.14%
0.17
0.50

a.13
0.11

0.08
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FREQUENCY (%]

FREQUENCY (X)

36

38

24

18

12

39

75

608

45

30

15

LITSEA ACUMINATA C
N= 130

3.1 6.2 9.3 12.415.518.6 21.7 24.8

UPPER LIMIT OF DBH-CLRASS {cm)

SCHEFFLERA GCTOPHYLLA D
N= 146

I

4,2 B.4 12.6 16.8 21 25.229.4 33.6
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I

CYCLOBALANOPSIS LONGINUX E
N= 294 -

.

3.4 6.8 19.213.6 17 20.423.827.230.56 34

UPPER LIMIT OF DBH-CLASS (cml

PERSEA THUNBERGII F
N= 186

0.

4.5 g 13.5 18 22.5 27 31.5 36

UPPER LIMIT OF DBH-CLASS (cm)

37 @



JLLICIUM RRBORESCENS
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O
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{m)

HE IGHT

(m)

HEIGHT

9.8

16.6

13.6

1.6

1.6

JLLICIUM ARBORESCENS A
N= 517

I 1 L 1 1 1

.3 3.3 6.3 9.3 12.3 15.3

DBH (cm)

. CYCLOBALANOPSIS LONGINUX B

N= 290

| A 1 1 1 1 1 1

.4 6.4 12.4 168.4 24.4 386.4 36.4
DBH {(cm)

E3.8 DB BB,



(m]

HEIGHT

‘m)

HEIGHT

13 b DIDSPYROS MORRISIANA C
N= 151
11+
g -
7 | .
5 -
3 |
1 -
! 1 1 1 1 1
2 .2 12.2 18.2 24.2 30.2
DBH (cm]
16
PRUNUS PHAEQSTICTA D
N= 115
13 |
10
'} | _

1 | 1 1 1 L
.5 4.5 8.5 12.5 16.5 28.5

DBH (cm)
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{m)

HEIGHT

(m]

HEIGHT

TURPINIAR FORMOSANA E
N= 60

3.5 F

1.5 |

1 1 t i 1 ] ]

1 4 7 18 13 16 18
BBH

(cm)

13 r
LITSER ACUMINATA F

1 1 1 I 1 1
8.5 12.5 16.5 28.5

81311

(cm)

B 3.8 @
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(m]

HEIGHT

{m]

HEIGHT

16.

13.

19.

.

16

13

19

4

PERSEA THUNBERGII
N= 177

1 | 1 | {

t1 19 27 35 43
DBH f(cm)

CYCLOBALANOPSIS RCUTA
N= 168

X 1 | t !

5.5 12.5 8.5 26.5 33.5

DBH (cm)

B 3.8 @
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(m)

HEIGHT

(m)

HEIGHT

11.4

1.4

SCHEFFLERA OCTOPHYLLA |
N= 143

1 i L] | 1 1

5 7.5 14.5 21.5 28.5 35.5

DBH fcm)

ADINANDRA FORMOSRANA J
N= 91

1 1 1 ) [l

-5 3.5 6.5 9.5 12.5 15.

DBH (cm)

B 3.8 &
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(m]

HEIGHT

(m]

HE IGHT

13.

|

MICHELIA COMPRESSA K
N= 88

L I 1 ] 1 i

2 7.2 14.2 21.2 28.2 35.2

DBH tcm)

ILEX FORMOSANAR L
N= 31

1 ] 1 1 1 I

1 2.5 4 5.5 7 8.5

0BH (cm)

B 3.8 @&
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M 3.1 EBaR

PTERIDOPHYTES B HHEY

Adiantaceae M B H
1 Adiantum caudatum L. RS R

Aspidiaceae Z X B &
2 Ctenitis subglandulosa (Hance) Ching BHE B
Aspleniaceae B
3 Asplenium griffithianum Hook. R EBAR
4 Asplenium nidus L. X R R
5 Asplenium wilfordii Mett. ex Kuhn B K8 A K
Athyriaceae W Z B #
6 Athyrium arisanense (Hayata) Tagawa W B LB ZER
7 Dictyodroma formosana (Rosenst.) Ching @B &
8§ Diplazium dilatatum Blume EREGYER
g Diplazium doederleinii (Luerss.) Makino M EKSZK
10 Diplazium donianum (Mett.) Tard. Blot #WE E &K
11 Diplazium petri Tard. Blot & EELYSER

12 Diplazium subsinuatum (Wall. ex Hook. & Grev.) Tagawa

BRERER

13 Diplazium wichurae (Mett.) Diels EHEERBR
Blechnaceae § E R ¥

14 Blechnum orientale L. | £ k&
Cheiropleuriaceae #M R B ¥

1% Cheiropleuria bicuspis (Blume) Presl # & #&
Cyatheaceae ¥ B #

16 Alsophila denticulata Bak. BEEP A

17 Sphaeropteris lepifera (Hook.) Tryon H &
Davalliaceae & B # &

18 Davallia mariesii Moore ex Bak. # M & K #
Dennstaedtiaceae B & &

19 Microlepia strigosa (Thunb.) Presl HERZER
20 Monachosorum henryi Christ W 7 B
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10

11

12

13

14

15

16

17

18

Dryopteridaceae B £ & &

21 Arachniodes aristata (Forst.) Tindle M B H ¥ H &

22 Arachniodes pseudo aristata (Tagawa) Ohwi MAREEHR
93 Arachniodes rhomboides (Wall.) Ching HAFHBRHR
24 Dryopteris formosana {Christ) C. Chr. EBAOTHEHSRER
25 Polystichum hancockii (Hance) Diels B K HR
Gleicheniaceae W 9 ¥

26 Dicranopteris linearis (Burm. f.) Under. =K

27 Diplopterygium glaucum (Houtt.) Nakai L W=
Hymenophyllaceae B & #

28 Mecodium polyanthos (Sw.) Copel. i % & &

29 vandenboschia auriculata (Blume) Copel. Jf &
Lindsaeaceae ¥ 8 % #

30 Tapeinidiﬁm pinnatum (Cav.) C. Chr. #HBRK
Lycopodiaceae [ # &

31 Lycopodium serratum Thunb. var. longipetiolatum Spring

EWTREE
Marattiaceae 8 35 B & ¥

32 Angiopteris lygodiifolia Rosenst. ¥l &
Ophioglossaceae ¥ 8 /& &

33 Botrychium daucifolium (Wall.) Hook. & Grev.
BEARIER

Plagiogyriaceae B E & #

34 Plagiogyria adnata (Blume) Bedd. B E W

35 Plagiogyria euphlebia (Kunze) Mett. ¥ H 8 Z K
36 Plagiogyria stenoptera (Hance) Diels HERBEEK
Polypodiaceae XK BE B #

37 Arthromeris lehmanni (Mett.) Ching K #i &

38 Colysis elliptica (Thunb.) Ching B H S

39 Crypsinus engleri (Luerss.) Copel. B EK #H K

40 Lemmaphyllum microphyllum Presl (KA B
41 Lepisorus thunbergianus (RKaulf.} Ching FJ #

42 Microsorium buergerianum {(Miq.) Ching HEE R
43 Microsorium fortunei (Moore) Ching AR &
44 Microsorium membranaceum {Don) Ching B ¥ B &
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1%

20

21

22

23

24

25

26

27

28

45 Polypodium amoenun

wall. FELAKER

46 Pyrrosia lingua (Thunb.) Farw.

Pteridaceae BE R H
47 Pteris dispar Kunze

A8 Pteris fauriei Hier

Selaginellaceae # {4 %

FEBRERR

a#®

on. BEBEE
49 Pteris setuloso costulata Hayata H B B E &K

50 Selaginella doederleinii Hieron. R Em®
Thelypteridaceae LB BRE

51 Dictyocline griffithii Moore var. wilfordii

(Hook.) Moore B EKZEZR

Vittariaceae Z HF K H

52 Vittaria flexuosa F

ée FEB

CONIFEROPHYTES B FH Y

Cephalotaxaceae i & &

53 Cephalotaxus wilsoniana Hayata

Cupressaceae i H

E B RN

54 Chamaecyparis formosensis Matsum. i1 48

Podocarpaceae & E ¥ 8

55 Podocarpus formosensis Dummer

DICOTYLEDONS

Acanthaceae B K §

STHEEY

%@ m

56 Codonacanthus pauciflorus Nees 3t % &

57 Goldfussia formosanus {(Moore) Hsieh & Huang xaEE

58 Parachampionella rankanensis (Hayata) Bremek.

Aceraceae g #H &

59 Acer kawakamii Koidz. 2K ¥R

60 Acer serrulatum Hay

Actinidiaceae BB K M

ata ®& iR
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61 Actinidia callosa Lindl. var. formosana Finet & Gagnep,
t X E R OR: '

62 Saurauja oldhamii Hemsl. XK A& &
29 Apocynaceae H 7 # &

63 Ecdysanthera utilis Hayata & Kawakami 2L A

64 Formosia benthamiana (Hemsl.) Pichon, X 3% 8

65 Trachelospermum formosanum Liu & Ou ¥ ¥

66 Trachelospermum gracilipes Hook. f. ME & A

67 Trachelospermum jasminoides (Lindl.) Lemaire ¥ @ f it
30 Aquifoliaceae X% #H §l

68 Tlex ficoidea Hemsl. 3 @ #ji3

69 Ilex formosana Maxim. §§{&

70 Ilex goshiensis Hayata B # X ¥

71 Ilex lonicerifeolia Hayata var. hakkuensis
(Yamamoto) S. Y. Hu H®W X% H

72 Ilex pubescens Hook. & Arn. TEHRRE
73 Tlex rotunda Thunb. WX #H
31 Araliaceae F i El

74 Dendropanax pellcidopunctata {Hayata) Kanehira ex
Kanehira & Hatusima g ]

75 Fatsia polycarpa Hayata E @ N\ A &R

76 Hedera rhombea (Miq.) Bean var. formosana (Nakai) Li

EARER
77 Schefflera octophylla {(Lour.) Harms (L ¥
32 Aristolochiaceae B D §
78 Aristolochia liukiuensis Hatusima ¥ ER B U35
79 Aristolochia shimadai Hayata 3 @ 5% 0g$5
80 Asarum albomaculatum Hayata H® M ¥F
33 Asclepiadaceae IR
81 Hoya carnosa (L. f.) R. Br. %
34 Berberidaceae /h B §
82 Berberis kawakamii Havata ¥ # /%
83 Dysosma pleiantha (Hance) Woodscon N i
35 Boraginaceae ¥ EH i
84 Ehretia longiflora Champ. ex Benth. EEESZH
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36 Capparidaceae iy #f ¥
8% (rateva adansonii DC. subsp. formosensis Jacobs j:: .
37 Caprifoliaceae H % i
86 Viburnum integrifolium Hayata T il 3 ik
87 Viburnum luzonicum Rolfe 2o %Kik
38 Celastraceae m}ﬂ
388 FEuonymus acuto rhombifolia Hayata ZHE & F
89 Euonymus fortunei (Turcz.) Hand. Mazz. %5 &
90 Euonymus laxiflorus Champ. ex Benth. KT &
91 Microtropis fokienensis Dunn - & 2HE&EF
92 perrottetia arisanensis Hayat‘a MERK
39 Chloranthaceae £ E M #
93 Sarcandra glabra (Thunb.) Nakai i A
40 Convolwvulaceae K ig &
94 Erycibe henryi Prain F H K {# L%
41 Daphniphyllaceae [ & i El

95 Daphniphyllum glaucescens Blume subsp. oldhamii
(Hemsl.) Huang R E KK

42 Ebenaceae fif 4§ #
96 Diospyros morrisiana Hance th &1 kb

43 Elaeagnaceae g 7 #
97 Elaeagnus thunbergii Serv. BESEF

44 Elaeocarpaceae # # H
98 Elaeocarpus japonicus Sieb. & Zucc. 29
99 Elaeocarpus sylvestris (Lour.) Poir. H B
100 Sloanea formesana Li B HEE

45 Ericaceae H B8 i F
101 Rhododendron ellipticum Maxim. @G it
102 Vaccinium wrightii Gray X R B

46 Euphorbiaceae X # ¥

103 Antidesma japonicum Sieb. & Zucc. var. densiflorum
Hurusawa S it H A &%

104 Glochidion rubrum Blume & 588 W 3R
47 Fagaceae £ I} §

105 Castanopsis carlesii (Hemsl.) Hayata var. sessilis Nakail

SR
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106 Cyclobalanopsis acuta (Thunb.) Liao var. paucidentata

{(Fr.) Liao ¥ #

107 Cyclobalanopsis glauca (Thunb.) OQerst. = W

108 Cyclobalanopsis longinux (Hayata) Schott. w2 H

109 Pasania brevicaudata (Skan) Schott. 2R A

110 Pasania kawakamii (Hayata) Schott. KEH

111 Pasania ternaticupula (Hayata} Schott. = 2} 4
48 Gentianaceae BEIB K

112 Tripterospermum taiwanense (Masamune) Satake ZEHEWE &
49 Gesneriaceae B E B #

113 Aeschynanthus acuminatus Wall. ERE

114 Conandron ramondioides Sieb. & Zucc. g8

115 Hemiboea bicornuta (Hayata) Ohwi BHEE

116 Lysionotus pauciflorus Maxim. EALRER

117 Rhynchotechum discolor (Maxim.) Burtt @& &
50 Illiciaceae N A E & #

118 I1licium arborescens Hayata A

119 rllicium philippinense Merr. H it/ A
51 Juglandaceae #§ ¥k ®

120 Engelhardtia roxburghiana Wall. EiKE
52 Lardizabalaceae Kk ¥ #

121 Stauntonia hexaphylla (Thunb.} Decne. = B
53 Lauraceae #§

122 Beilschmiedia erythrophloia Hayata W 4

123 cinnamomum camphora (L.} Nees & Eberm. W

124 Cinnamomum randaiense Hayata #HH

125 Cryptocarya concinna Hance g/ & & ®

126 Lindera communis Hemsl. & & ##

127 Litsea acuminata (Blume) Kurata B E A 8 ¥

128 Litsea mushaensis Hayata B4 AR 7

159 Neolitsea acuminatissima (Hayata) Kanehira & Sasaki

Eik® AN T

130 Neolitsea variabillima (Hayata) Kanehira & Sasaki

BEFART

131 Persea japonica Sieb. ex Sieb. & Zucc. * OB

— 108 —



132 Persea thunbergii (Sieb. & Zucc.) Kostermans &I 4§
54 Leguminosae T # o
133 Bauhinia championii Benth. %It &

134 Desmodium laxum DC. subsp. laterale (schindler) ‘Chashi
BRI EE

55 Loganiaceae EEH

135 Gardneria shimadai Hayata EREBERE
56 Loranthaceae | #H % 38 '

136 Aspidixia articulata (Burm f.) Van Teighem HEgemFEE
57 Lythraceae T B & t

137 Lagerstroemia subcostata Koehne H 2
58 Magnoliaceae KB #

138 Michelia compressa (Maxim.) Sargent BEOfR
59 Melastomataceae T % FF ¥

139 Blastus cochinchinensis Lour. b oA
60 Moraceae ¥ #

140 Ficus erecta Thunb. var. beecheyana (Hook. & Arn.} King

3B
141 Ficus formosana Maxim. ¥ 8 F {i R
142 Ficus nervosa Heyne #, T
143 Ficus sarmentosa Buch. Ham. ex J. E. Sm. var. henryi
(Keng) Corner ¥ ¥
61 Myricaceae &

144 Myrica rubra sieb. & Zucc. var. acuminata Nakai

NEBE
62 Myrsinaceae % & %+ #
145 Ardisia brevicaulis Diels B ® % &%

146 Ardisia chinensis Benth. HE &4

147 Ardisia cornudentata Mez Fii% e Y
148 Ardisia quinquegona Blume MhE K
149 Ardisia sieboldii Migq. #H &

150 Ardisia virens Rurz L

151 Embelia lenticellata Hayata % i1 #
152 Maesa japonica (Thunb.) Moritzi il & JE
153 Maesa tenera Mez =« 2 fEJE
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154 Myrsine sequinii Lev. * BH k&

§3 Myrtaceae & B ®

64

65

66

&7

63

69

155 Syzygium buxifolium Hook. & Arn. /DMEFHE
Oleaceae A E ¥

156 Fraxinus formosana Hayata =

157 Ligustrum japonicum Thunb. B £ % &

158 Osmanthus enervius Masamune & Mori fERAKE

159 Osmanthus hetercophyllus {Don) Green var. bibracteatus
(Hayata) Green R

160 Osmanthus marginatus {Champ. ex Benth.) Hemsl. fj\éé?kﬁ
161 Osmanthus matsumuranus Hayata K EAE
Piperaceae # H §

162 Piper arboriccla DC. @ FE B

163 Piper kadsura (Choisy) Ohwi [ #&
Primulaceae H H L #

164 Lysimachia ardisioides Masamune = HE
Proteaceae (|| fE BB ¥

165 Helicia cochichinensis Lour. £I ¥ 4

166 Helicia formosana Hemsl. (LI §E M
Rhamnaceae H % i

167 Berchemia formosana Schneider ‘@R 4% &
168 Berchemia lineata (L.) DC. /N E =B
Rosaceae ¥ # ¥

169 Eriobotrya deflexa (Hemsl.) Nakail B/ e

170 Malus formosana {Rawakami & Koidz.) Kawakami & Koidz.
o g R

171 Photinia beauverdiana Schnelder var. notabilis
Rehder & Wilson # fH i

172 Photinia parvifolia (Pritz.) Schneider NE= S
173 Prunus campanulata Maxim. i} L

174 Prunus phaeosticta (Hance) Maxim. e

175 Rubus buergeri Mig. R &

176 Rubus formosensis Ktze. EBBH T

177 Rubus shinkoensis Havata #® BB H F

178 Rubus swinhoei Hance K ®® F
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70 Rubiaceae ® HE H

179 Damnacanthus indicus Gaertn. R %1%
180 Lasianthus fordii Hance BEHRAEREH
181 Lasianthus japonicus Miq. H y. o B R
182 Lasianthus obligquinervis Merr. R
183 Morinda umbellata L. ¥ A M
184 Mussaenda parviflora Matsum. EFHE £ 1B
185 Psychotria rubra (Lour.) Poir. A @K
186 Psychotria serpens L. ¥ EEEE
187 Randia cochinchinensis (Lour.) Merr. ¥ &EH#
188 Tricalysia dubia {(Lindl.) Ohwi Y3 & {F
189 Wendlandia formosana Cowan X EH

71 Rutaceae % & #l
190 zanthoxylum scandens Blume it

72 Sabiaceae HHE B B
191 Meliosma rhoifolia Maxim. (iFH
192 Meliosma squimulata Hance R {&
193 Sabia swinhoei Hemsl. E#FRE B

73 Saxifragaceae [ H B #
194 Hydrangea angustipetala Hayata A
195 Hydrangea chinensis Maxim. # )\ {h it

196 Hydrangea integrifolia Hayata ex Matsum. & Hayata
X B B @ IR

197 Itea parviflora Hemsl. /b it 8§ %l
198 Pileostegia viburnoides Hook. 'f. & Thoms. HHIL

199 Schizophragma integrifolium Oliv. var. fauriel
(Hayata) Hayata HE Rt

74 Schisandraceae #H & ¥ H
200 Kadsura japonica (L.) Dunal BHAWkTF
75 Staphyleaceae # i f
201 Turpinia formosana Nakai b & H
76 Styracaceae T B &
202 Alniphyllum pterospermum Matsum. B &5
203 Styrax suberifelia Hook. & Arn. R
77 Symplocaceae MK A %
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204

205
206
207
208
209

210
211

Symplocos cochinchinensis (Lour.)} Moore subsp. Iaurina
(Retz.) Noot.

Symplocos cochinchinensis (Lour.) Moore HiE R XK £
Symplocos glauca (Thunb.) Keoidz. YIF H

Symplocos heishanensis Hayata £ # R K &

Symplocos lucida (Thunb.) Sieb. & Zuce. H & K k&

Symplocos pendula Wight var. hirtystylis {Clarke) Noot.

MBEKA
Symplocos sumuntia Buch. Ham. ex D. Don E E X K

Symplocos wikstroemifolia Hayata B HEH E K K

78 Theaceae HE §l

212
213
214
215
216
217

218
219

220
221
222

Adinandra formosana Hayata & @

Camellia tenuifolia {Hayata) Cohen Stuart & & (| %
Cleyera japonica Thunb. 5§

Eurya acuminata DC. R E B K

Eurya crenatifolia (Yamamoto) Kobuski H ¥ K

Eurya glaberrima Hayata E ¥ # Xk

Eurya japonica Thunb. # %k

Eurya leptophylla Hayata MEE A

Gordonia axillaris (Roxb.) Dietr. X @ F

Pyrenaria shinkoensis (Hayata) Keng E K #

Ternstroemia gymnanthera (Wight & Arn.) Sprague E K &

79 Trochodendraceae E R i §

223

Trochodendron aralioides Sieb. & Zucc. R W #

80 Umbelliferae & §

224

Sanicula lamelligera Hance = (i g

81 Urticaceae B K &

225
226
227

228
229
230

Elatostema edule Rob. EFEHE BB &

Elatostema lineclatum Forst. var.. major Thwait. 2 @&
Pellionia arisanensis Hayata [{Ej'i iy H{F B

Pilea brevicornuta Hayata & f 2 &K ¥

Procris laevigata Blume E R ¥

Villébrunea pedunculata Shirai | # % %K

82 Verbenaceae E W &
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231 Callicarpa formosana Rolfe # 4T it
232 Callicarpa randaiensis Hayata 2 X% XK
233 Clerodendrum trichotomum Thunb. & H & L
83 Violaceae EH
234 Viola formosana Hayata BW#EE F
84 Vitaceae W EH #

235 Ampelopsis cantoniensis (Hook. & Arn.) Planch.
BERELEGES
236 Cayratia japonica (Thunb.) Gagnep. K B

237 Parthenocissus tricuspidata (Sieb. & Zucc.} Planch.

.

238 Tetrastigma formosanum (Hemsl.) Gagnep. = FE EMEME

MONOCOTYLEDONS @ ¥ H# E D

85 Araceae A H E &
239 Alocasia cucullata Schott & Endl. B @ ETF
240 Epipremnum pinnatum {(L.) Engl. {143
241 Pothos chinensis (Raf.) Merr. i @
86 Cyperaceae 4 EH |l
242 Carex cruciata Wahl. HF Lk ®H
87 Dioscoreaceae E H##
243 Dioscorea matsudai Hayata ¥ O E E#]
88 Gramineae Kk & ¥
244 Yushania niitakayamensis (Hayata) Keng £. E L& M
89 Liliaceae H & #
245 Liriope minor (Maxim.) Makino /D EMX
90 Orchidaceae R #H
246 Calanthe aristullifera Reichb. £. HME IR & M
247 Calanthe masuca {(D. Don) Lindl. R IR & W
248 Calanthe reflexa Maxim. BB REM
249 Collabium formosanum Havata ¥ & ijE g
250 Dendrobium moniliforme Sw. T fil

251 Goodyera foliosa (Lindl.) Benth. ex Hook. f. EEBHZEM
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91

92

93

252

Liparis keitaoensis Hayata B H ¥ H &%

253 Liparis laurisilvatica Fukuyama /bt ¥ H#H
254 Liparis nigra Seidenf. X FHH

255 Oberonia arisanensis Hayata M EOH AR
256 Pholidota uraiensis Hayata K X G ilitk
Palmae i 8§

257 Arenga engleri Beccari lI §g

258 Daemonorops margaritae (Hance) Beccari #H B
Smilacaceae i ¥ §

259 Heterosmilax indica A. bC. T R%

260 Smilax bracteata Presl ff I§

261 Smilax china L. I #

262 sSmilax hayatae T. Koyama S HKIKH

263 Smilax lanceifolia Roxb. E @ 1+ K%
Zingiberaceae # K

264 Alpinia intermedia Gagn. 4 A tk

265
266

Alpinia japonica Miqg. i #
Alpinia speciosa {Windl.) K. Schum. Htk
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-

BB ' | 121
\RESR 122
\RE®K 123
 ERKE 124
. 170

ZE XK 173
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8 4.
& 4.
8 4.
B 4.
&4.
B 4.
B 4.

-] LT e L BY

B H X

BRE~RAEMRHE
BerfikB~EEH 7B
BTORDIN-GRBHZERG P EF
DA PHAELANEBERREN LB

B & 4. 108 8 B9 4 ik B
HOREGRS-RTEEAMMWERASERGE
B2 CLASS-GRAFEL M KNG FFE B
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145
147
151

157
161

166
168



%4
4.
%4
%4
4.
% 4.
%4,
#4.
%4,
%4,
% 4.

£ H X

SEINTRYE - ERER
SENTRYE R ERET
BASLIST-3 EXEMEDER
ESUAT-LPTELENE~BERR
4 COMPOSIT HiAIHN 2 E B AW &
IS DOMIN-SP AN 2 BB R R
S DIVERSIT M8 i #8 A
IR BER
DA E—HAE2H=ZHEHRENER
10 55 HIN-VAR B & i 8 K
11 85 DYNANICSH 8 H i R

O 0o —~] O N e o O
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128

131
135
139
140
143

149
159

160
169



2l

—~ W

itk

BEBEZRR, ADZHE, SRAFHEIEEZ
HREEBRAAERS. SERBEZHBEEARRR
HUES, MESEZ2ITELEERRECELTARA
Moy, BERK, BAREZHEHRE, MREEL
sy M HBENEERES Y, ARREEBRFS T G
Sk, FERANBHERYEF2H, FUHAHKE
pEGtnpeseRTERc BB EERRBEER,

HiiR A KEMUERA I AR REERAHRE
RERHEOREBEN 2 EFRRREREHARE
4 BAREEsBARBEURELIEERREN, E2
Hai T s uMBEBEF2EETHZ

AAGEELBEERHERE2HY, WEBBE
EHRsEE, FHRRHE (MBHEZEFH) 26
B, LN AR BEABETBE.
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ZORESR

CEEEENERERARABORER, BARH
HESHBERE, S—SOEEREKAR 2N, 2
BOHAREGCREBERERZON. HBINMZAER
&) PR 2EE;: 2) 2H2HE; Q) KEEE
Bo(4) BEELN B) ARAH: (6) BEI N
(7) Mot B) KRERE: (9) ERDH: (10)ES
B, F_HO2RBES: (1) EXERZEYL
(2) BRIEZEHE: Q) BHZ2ENRET, FHEEH
WHRPE-BOERFL, E-BOLUWERTVEEZLH
EREER,
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Z, miE®X

(VBT EREEBRERERHORERIRES ¢
1. —Shfe@ IBM PC/XT 5 PC/AT SHZBAZHE, |
BRXRBRIFAHOMKY L,

L1 RAHMERROMBEARBEEE — 5,

.HERCULES?H”&";’}E&&%%O

ES P

. MS-D0S 3.2l LR &,

. Microsoft Quick BASIC V2.0 Z V4.0,

. Roland #& B # (X-Y PLOTTER)

TEE&E’W{&%

. EGA HVGA N"EFHMBEE,

2. 245t T K # .

| 1

.._.;-../-.._]c)m.b.ww

(

-f“123—



N, EH®E

—-, BEHEH

(-)EHER
EAMBABHUEE-EHB-BERRBZER,
ZENEERAGBMAMT ¢

1.
2
3.
4

oo =3 O3 O

9.
10.
1.
12.
13

BEHEGRE (4H)

. B (188)

B4 (448)

CHBREHOR)E-R2EEREEBE (. &

ZHEB Q). EFEHED G RETEHRY ),

E-BoUEREANBAEQ., EXFQ).

BREAGBAED Q) REBGBOELRED (),
R R BARCETEREY, IRFEUBAK
2HHE

. KB OGR)

. WS E®DBH(6M)

R REERL(5H)
CHEEEEI2(58)

.

BElRERMZzRE OR)
BEREEH, BRHEEE OKH)
£ (48)

R OGH)

haew (28)

(Z)EE @A
2.1 18 S ENTRY

ENTRY 42 HTRED AR, F-Hkah
ABZ, BERBY, F_RBEMNEBAEZYE
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M b= O BN =

CLEBH, RREEETHZHE

. Name for data file: LALASHAN

. Number of start plot: 2

. Number of end plot: b

. Plot 2 has been entered (Y/N)7 N
., Number of species for plot 2: 50

S1HEARS, E2HANBBAZEERR,
E3FATHEBANEEHREELSR, B4HAMWE
HAZEERRCHBPEBAESR, WHEREHA
, BERWEL, FOHARENAIERY, AKX
FAFEREYUNRBEOHEZHE, HEEAEZ
BERZABEB A

F-BBEFMBrcERRBAREORSL L
WA AEERR . SPNARER, INAKE, FANILYR
SPECIES B AMAREL, NABENEH], STAD
H. BERRERMERNEHR T, HERE D
HBEMANSEMLAMUBFRBEIFENLISTH #
CHEARBE, R-BHABRREAKEAEH LY
FH 2B, LIST-TENXC W T @8EDE, 2
FEBRREHAAN,. BEARERTURESR A
LIST-TENZ R BB ENMAEME, BEEEH
BELERzOA, ASREREEER, A
BMEZHRE, WEMSTRE T 556
(D PHRETIRNE IR AT &,
(Q)BZRAKKEFBA -, BEABAETHXE,
(DEEREXSR, mEMALIIE, M HERITENTRY

B, E4ARMERAUNYHE,
EMERBRaERARE, ERLEF
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£4.1 BESUNMIE-BERET

QUA SPN IN FRMILY
5 1 14 Myrsinaceae
5 21 Amifoliaceae
5 3 2 Euphorbiaceae
5 4 10 Myrsinaceae
5 51 Moraceae
5 6 3 Lauraceae
5 7 2 Araliaceae
5 8 3 Lauraceae
5 § 1 Euphorbiaceae
5 10 5 Rubiaceae
5 11 4 Moraceae

SPECIES HA S
Ardisia sieboldii/Miq./ e
Ilex rotunda/Thunb./ J31P

Antidesma japonicum/Sieb. & Zucc. var./densif 31 P
lorum/Hurusawa/

Myrsine sequinii/Lev./ 2P
Ficus erecta/Thunb. var./beecheyana/(Hook. & 31 P
Arn.} King/

litsea krukovii/Kosterm./ 1P
Schefflera octophylla/(Lour.) Harms/ 1P
Persea thunbergii/(Sieb. & Zuee.) Kostermans/ 31 P
Glochidion rubrum/Blume/ 31P
Gardenia jasminoides/Ellis/ i1p
Ficus formosana/Maxim./ 32P
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2.2

2.3

Enter species values (Y/N)7 _

MAENNE-RBEBALER, MERYNEAS
“HEBRZE A

soRRsHNAEREENE 4.2, HTRE
B QUA. K% SPN, HRBIN, B4 SPECIESR EH#
WA, BEkBE—-REHARHEDER, B2 0
MR ERSS, BERAAAMERONRAZTE
HEE, B EsBANKBERAEZHEE 75
MA, REEEURETERIEH R, MENERZE
ﬁ%%%mwﬁkow%ﬁ2ﬁﬁﬁﬁﬂ%ﬁﬁﬁ
o ENTRY 84S 81T 2, M@ AEFILENAME. PAR,
FILENAMR.SPP. R FILENAME.DATZE R %,
FILENAME . PARZ B KX BB 2 2 % ,FILENAME. SPP
AL -RBRAFTEEZHARBAE FILENAME
DATAE —REMAFEEEZHELER
145 DATA-PRTR DATA-LPT

Mg S B FILENAME. DATE /= tH 2 , DATA-PRT
B % FHon, MOATA-LPTRIB S ZEHHO i,

Conmand : DATA-PRT <DATA-LPT

Filename : LALASHAN

Plot: 2
14 SPP-MOD
& EFILENAME.SPPE 2 H

Command : SPP-MOD

Filename : LALASHAN

Plot : 2
S EKEHRES2IENTRYZE-BEER, A

BERTRBESES., DRBULIABERES 2.4
DATA-HOD#E @
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2

mmmmmmmmmwmmmmmmwwmmmmmmmwwmmwmmmmmmmmmmm O A R i o U

D0 DO ~d ~ ROy O N ks e i b f il W B B e e b e b R e e

=4

W O N W

SY UM el B RO R

= bk b T Lo B R b W B R LT R W B R RO RO Wb e OO 00 )

%£14.2

SPECIES

Ardisia sijeboldii
Ardisia sieboldii
Ardisia sieboldii
Ardisia sieboldii
Ardisia sieboldii
Ardisia sieboldii
Ardisia sieboldii
Ardisia sieboldii
Ardisia sieboldii
Ardisia sieboldii
Ardi=ia sieboldii
Ardisia sieboldii
Ardisia sieboldii
Ardisia sieboldii
Tlex rotunda

Antidesma japonicum densiflor
Antidesma Japmicm densiflor

Myrsine seqnnnn
Myrsine sequinii
Myrsine sequinii
Myrsine sequinii
Myrsine sequinii
Myrsine sequinii
Myrsine sequinii
Myrsine sequinii
Myrsine sequinii
Myrsine sequinii

Ficus erecta beecheyana

Litsea krukovii
Litsea Joukovii
Litsea krukovii
Schefflera octophylla
Schefflera octophylla
Persea thunbergii
Persea thimbergii
Persea thunbergii
Glochidion rubrum
Gardenia jasminoides
Gardenia jasminoides
Gardenia jasminoides
Gardenia jasminoides
Gardenia jasminoides
Ficus formosana

Ficus formosana

Ficus formosana

Ficus formosana
Cleyera japonica
Cleyera japonica
Cleyera japonica
Cleyera japonica
Cleyera japonica
Eurya chinensis
Elaeocarpus sylvestris
Psychotria rubra

) 2% 6
k1 36
31 255 6
31 14.5 A5
3 85 4
31 235 5
n 0 &
i1 17 4
31 11,5 4
k| 8§ 5
1 0 0
1 ¢ 0
ki | ¢ 0
ki | ¢ 0
31 11 45
32 3 1.5
32 0 ¢
n 31
1 15 4
1 02 4
K1} 6 2.5
k) | 5 2
N 17 4.5
1 1 4
31 16.5 4.5
i1 20 6
1 11.5 4
k) | 7 2.5
31 15 5.5
N 4 1.5
n 0 0
31 135 2.5
31 24 5
31 14 5
N 32 65
i 0 o
31 17 4.5
31 145 45
i1 i 2
31 15.5 4.5
31 2 4
31 9.5 2.5
32 2.8 1.4
32 b o
32 0 ¢
i2 ¢ 0
n 135 b
31 13 5
31 18 5.5
31 19 5.5
31 25 b
32 7 3
31 8.5 3.5
32 0 0
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2.4 155 DATA-HOD
% FILENAME DATDEE R H o
Command ¢ DATA-MOD
Filename : LALASHAN
Plot: 2
BEES-SRREKBEAHER, BEBED
ERESRAEEZE, RBREOT:
M:BEZRGEPLE—-HH,
R BERUMBERESERE, EHEBL,
-
P?JZRETURNﬁiﬂ)\T—‘%EﬁO
UF: KFBPERRER, EEHETHEEZR
BHERAEL, KENTEXEIMUB
ik o
BILE, HZBEZHE, EERANERZES
HYME, BEBRARBOR2EE, A ILRETURNE B
#H .
2.5 48 5 HAB-MOD % SP-MOD
B EFILENANE.DATRE 2, iSSP BB Ui
R, BEREHNFERMEMUES, {F HHAB-HOD
BE M FILENAME.DATH SE R 2 B 2 H & o %’37
SP-MODAl @ St H ML 22 MU E oo
Command : HAB-MOD <SP-NOD>
Filename : LALASHAN
Number of errors: 4
Species (1) : Myrsine sequinii<{Myrsine seq>
Correct habit: 31 <Correct name: Myrsine
sequinii>
Species(4) : Cleyera japonica
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{11

[

Correct habit: 31
BYBREREARHALN
RS LIST-1, LIST-2R LIST-3

NEHEHENEZEZHD A #,

LIST- 18 E—-HRERNZBEERKBRE. #F.
CrEREFREEYZEARRBNU GBS, BEZE
ERHABRBHMEZFEREBPHS, 2RH2E
ANRBEEEREHT |

LIST-2R A BREHNBRA-BAZHEREBLK
BEERRMUER. LIST-3IKBRR -8H2
BeR82, RFES4REFRR Y M6, XM
FERE  IBEREDLFEZFRARR LA
it K o

Command ¢ LIST-1

Filename : LALASHAN

Name for list: LALA-SP

NO. of first plot: 1

NO. of last plot: 30

Command : LIST-2

Command : LIST-3

B 2EDERUE 4.3, Rl ERBARN
S, MITRS 2.1ENTRY B, REXRE-BEZ
WA, BEAERA, CBEDLBNKE L
RZHTATH. HREBELZEH, WARKIRT
F-BH0EH100 8, BE®WMA. §—BELIST
-TENB R 2RI S #MTRSENTIR BIF N B2
Rt $—RBHBETHER, HETHKAE
ERUHEM-ENER, UABARBREEZH,
EEABEEEHRPIOBERLEEHE, UBEKE
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#£4.3 BESLST3 EAEMEDZ &

PTERIDOPHYTES B H i 9

1 Adiantaceae M B &

1 Adiantum caudatum L. W HEME B
2 Aspidiaceae = ¥ & §

2 Ctenitis subglandulosa (Hance)} Ching M £ B
3 Aspleniaceae 8§ A & B

3 Asplenium griffithianum Hook. B E#R A B

4 Asplepium nidus L. ¥ M ih& it

5 Asplenium wilfordii Mett. ex Kuhn B E 8 & B

CONIFEROPHYTES H Z i ¥

23 Cephalotaxaceae #ﬁiﬁﬂ

53 Cephalotaxus wilsoniana Hayata ¥ @ #H
24 Cupressaceae g §

54 Chamaecyparis formosensis Matsum. {I &
25 Podocarpaceae B HE £ H

55 Podocarpus formosensis Dummer ¥ # il

DICOTYLEDONS S F E Y

26 Acanthaceae 5B K ¥l
56 Codonacanthus pauciflorus Nees §t#H &
57 Goldfussia formosanus {(Moore) Hsieh & Huang E M E §E
58 Parachampionella rankanensis (Hayata) Bremek. 8§ ik B &
27 Aceraceae i # B
59 Acer kawakamii Roidz. L E K
60 Acer serrulatum Hayata # B
28 Actinidiaceae M E & ¥
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EWA, NEBRANE.

3.2 #85LIST-ET, ET-PRTRET-LPT

3.3

RPXBEMMEED R R LUBRER, U
BEAXAEMS, £EDS 22T 8 AETIE A
X A% BRITTHS R :

Command : LIST-ET
First record (Y/N) 7Y

Start record number: 1

End record number : 50 :

MR AEFIRST RECORD (Y/N)? BEN M T—FH =
LAST RECORD NUMBER=25, EXTHHC @ A\ 258
M B4L, [BESTART RECORD NUMBER : _ T# A
26, START RECORD NUMBER % END RECORD NUMBER
ZEHMENERPA X BLZOATHERDE, v X
B2BAK, NTHAEHER, EHAREZERGAF
X#&. NTR2PR, NRPXHBEBAREAN"
NMIIRZBBENE, SERBEZEAN WRAE
R' ="M 2P XHNBZEHEEH: m@A"
D'RIREFARLREZANE,

REET-PRTRET-LPTHR EEHREZED L& H
FmEFRIZBEE, H2LBMEL I,
185 NAME-1., NAME-2% NAME-3 '

BBILIST-1, LIST-2R LIST-3=2ThaE, {HFTIE &
WAFILENAMEDATR A 2 BIL 84, HiThk 24 &
TRESAE., EXB,. BAREFSBMUBH,

HEAER, €3BT, BARKRBFRZA

RPN, HEERERARAUTEBINE
Rt Z2H,
Command : NAME-1
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Filename : LALASHAN

Name for list: NAME

NO. of first plot: 1

NO. of last plot: 30

Command : NAME-2

Comnand * NAME-3

3.4 35 %5 NAME-PRT X NAME-LPT
sl MEACBLAREHERRAXH
LT
(M), BE~ERE~BERBEZELE
EE~BRE~BEFHERREINMARME
FEHER, EEESRUT ¢
4.1 fa < QUSP

BSWSPEELEEE~BHRE,

Command : QUSP

Filename for data: LALASHAN

Filename for species: LALA-SP

BS3.IMELEZLR)

Specify one of the following parameters:
1.Cover 2.Basal area 3.Density
4.Crown volume 5.Important value 200
6.Basal area & cover T7.Denity & Cover
8.lnportant value 200 & cover: 2

Filename for QUSP matrix: QUSP-BAS

Plot area (m?) : 200

sEzyEzELARDT

B Basal area (BA)=(DBH/2)* - =

BMEBREESE C=0.25- COV1- COV2 - =
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HEE® GtEH) CV1=(1/12) » CoVI - COV2
» (H1-H2) » =
HeEE® (MEH) CV2=0.167+ COV1 - COV2
v (H1-H2) » =
EHE{ lsportant value 200=(HIHETE)
+(RHTE)
# 6, TRCEZURHEBEARBBEF ZHREX
REFXBEBZETUEEERAKHA. £ %2
FREEFIREELK - RLEUBREEE L
A =% (Orloci, 1975),
4.2 8 < SPQU
REE~BFENERE~GELE, HREE
~EEHURHEEER, REBEBER Y -2 ¥
BETZ, HEXBHRE,
Command ¢ SPQU
Filrname for QUSP matrix: QUSP-BAS
Filename for SPQU matrix: SPQU-BAS
Filename for species: LALA-SP
4.3 8 S MAT-PRTXR HAT-LPT
AHERRINZREEE~BERENE~KEE
BE RIS HE,
Command : MAT-PRT <MAT-LPT>
Filename : SPQU
Start Colume number : 1
End Colume number: 40
Start row number: 1
End rovw number : 15
R AABIPZ2HR,
(Z). —H 1Mt Equalization
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Species
deer sarrnfaty
ddrandra formosana
Npes formasani

Berlschaiedia erythrophlods

ferpiaes farikanif

Ciadimomen Ynselarirestinns

{iodeaeroy rapdaispse
Crelobilisapsis lopgioer
Creiodalinopsis sorif

Dipharskrilen glivcescens

Fipbriphyiion diviliease
Hisocarpis japorics
Haeocarpas spivesiris
Eegeldardtia roxfurebian
Erickotryt deflen
Irodia zeifaefoliz
Cordosia ixilliris
Idesia polpesrps

Her Jopiverifali
IHer merococci

Itez oidhanif

Itea parvifler:
Jigling cithayensis
Lisdera communis
Litsea icomivats
Litseq patail

Lreata onlifolia
Kaliotis Japonices
Kichelis corpressi
Bprics rodri

Feolitser serjreq
deslitses variabillin
Osmantins matsomurazas
Fisaani drevicandats
Fesanja hivitaii
Fisarla tersaticopels
Perses tinpbergil
Perses rufhaessts
Flotimna deaaverdian:
Fizis porrisonicela
Figps tairasensis
Progus caapapaliti
Prares pheosticts
Prerces mriabilis
HNus sepialata

s siccedaped

Sehraa superha

Jterir formosann
Strrar saterifoli
Ferastroeria qrayantiers

L4 BOWT-LPTEEANE~BEER

y!
1.1
9.0
9.0
5.9
8.1
b0
803
§.00
9.00
0.10
.00
n.u
8.0
i
0.9
0.00
1.1
.20
b.07
30,58
500
.08
¢.40
.08
6.3
1.0¢
§.00
0.8
6.30
§.00
1.50
.30
0.9
1.80
.8
1.5
g.00
g.00
1.00
0.9
0.40
83,19
g.90
0.00
£.10
1.1
0.8
0.4
g.2¢
.38

9
1.9
1.3

n
.30
.90

W
5.1
0.2

%
0.3
.99

g n "
i o 1.3
0.90 407 .82

0,00 1671 175 BLST QRN 332 0LAE

0.0
0.3
0.00
0.3
i1

15.74
.31
1.0

.5

TR1]
7.8
0.3
0.90

.4
0.00
1.2t
£.11
0.9
.01
8,90
0.00
0.00
800
0.5t
XN
1.8
g.20
000
0.4
1.5
]
1.8

20,58
2.4
0.8
.90
2,00

0.5
0.00
0.00
.00
0.0
1.4
L
.11
(R}
5.5

8.3
4.5t
0.00
9.4
0.0}
0.0
1.08
.00
g.00
0.00
0.9
0.00
0.4
.00
§.00
.08
8,00
.0t
$.00
0.0t
9.5t
0.3t
0.90
6.9
0.10
0.9
9.0
8.00
.00
0.09
0.0¢
5.0
0.0¢
b.00
0.90
0.3
3.80
0.%0
0.50
.60
.00
18.10
.20
8.0
0.0¢
0.9
0.00

.08
5.0¢
8.0
4.1
.0
3.9
0.3
0.80
0.0
0.0
§.00
0.0
0.4
0.50
0.54
0.0¢
0.%¢
.0t
5.0
0.2
§.00
&30
t.0
8.9
9.40
1.00
0.30
0.0¢
0.0
0.00
g.00
0.00
0.00
0.08
0.50
0.5
0.60
0.80
0.6t
b0
.6
5.0¢
8.0
4.2
4.0
9.1
3.0

0.3
0.5
0.5
.09
0.90
0.%0
§.90
t.40
0.3
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1.5
1.3
200
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0.6}
.0
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0.2%
p.00
0.0
0.18
1.05
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2.06
LB
.5
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0.99
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n.u
0.00
000
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0.0
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.74
.0
8.4
b0t
15.8
141
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0.00
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0.9
0.4
0.00

§.07 114,36

1.61

It
1.3
19
0.0
IR
0.3
.00
.8
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0.0
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1.5%
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0.0
0.54
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5.1

>t

EREENER, BREZAHBRAME XME M
ER MuEBHERAI , ERELXEDEA
Braun-Blanquet (1932) 2 B & B £ & (cover-
abundance scale), AKEBENZ—FH, HKRAX
HELE, TEAEB—-RLtRE, PHAERGBE
BORRAREBECEER, FE-BLt. BR
E~BEFMZE-—nZAaXij(iAE, ) ARE),
fl—Fteada:

Bij=WiXi}]

VigsHiEms, HKEZEWNT :

1.Wi=1/Xi

2.Wi=1/81 Sin i BEBZE&RZE SD

3.Wi=1/(max Xi-nin Xi) max Xi & nmin Xi

A I EER2ERNERR/DE

4. ¥i=(Xij-Xi)/Si EwXig i B2¥H{E
Rog4BhkaB¥ L (standardization), —
BLZERREREABEZE Noy-meir ot al.
(1975) % Orloci (1978),
£ 5 EQUAL

Command : EQUAL

Filenane for SPQU matrix: X

Number of variables (species) : 100

Number of samples (plot) : 20

Filename after equalization: X-EQ

Enter selection (1) by mean; (2) by SD;

(3) by ranges (4) by standardization: 4
RVR A

FBERXNEER cEHIMBLUL, AiEEH

ClassificationR B fi 7 HrOrdinationF 2 H . &
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REREME L -
1S BEESHEH Euclidean distance
di,k)=[Z (Xij-Xik)® 1, i=1,- n
Yij R XikAIBEBERKFZE, nRER
2.0rloci's coefficient
S(3,k)=Z (Xij-Xi) (Xik-Xi)
Xij R XikA i BEBE I RkHZE, XiR
i EEECEHE, n NREH,
6.1 #8 5 RESEMBLE
Command * RESEMBLE
Filename for SPQU matrix: X
Number of variables (species) : 100
Number of samples (plots) : b0
Filename for resemblance matrix: MAT
Enter selection (1) Euclidean distance;
(2) Orloci's coefficient: 1
(L), BEERMAR 2 H
FoaEpARIM2ENEE R —HPHEZA
RURBEHDELECEEK. BLEMKERLZZ
ﬁ@%%ﬁxﬁﬁﬁ\iﬁﬁwmo\ﬁﬁﬁxm
TRERLBEEESE,
7.1 84 COMPOSIT
RESHUBERTALED 2R, ERHEERZ
ERmE., EEEN200 LRYHE, YEERBKZE

B,
Command : COMPOSIT
Filename for data: LALASHAN

Filename for species: LALA-SP
Area for each plot (uf) : 200
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7.2

Species arranged alphabetically
(A) or sorted by IV200 (§): S

Number of size-classes (2 or 3): 3

(Maximun IV200: 46)

(Minimum IV200: 0)
The lowest limit of IV200 for printing out
P04, ER2ATFREIV20020. 42 BEF B H K
, BERKEBIBM 22X M =288, ERER
0-5, 5-10& > 10cn, BEEE_SH HARAT
2 0-10R > 10cn, I ZHEAREZENE 4.5,
15 < DOMIN-SP

NEDPEHERKBREBEZSRERFAGHE, &
PEVREAB2E. BE, V200, EmERH
BAN, THITWSPRSPUIRESUELAMTEZE
~HEEME, BH{TIOMIN-SPE S,

Command : DOMIN-SP

Filename for data: LALASHAN

Filename for species: LALA-SP

Filename for SPQU matrix: SPAQU-BAS

Lowest limit for habit (1) : 2
Lowest limit for habit (2) : 2
Lowest limit for habit (3) : 2
lowest limit for habit (4): 2

Use line printer (Y/N): Y
habit(1)-(A) D HEEAR, EX, BAREAEH
ReUTKR, IBESEHAZ2 2cEE 2RO 4,
CEEEZHREERRABINN (£4.6), B2
IR GEESEZ2AMRRE, 2B8EE2H (LA S
LALA-SP)HR 2R B A FEXBARITTARS Z
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£4.5 %2 CONPOSIT BTG 2 B AL %

Density (stems/ha)
------------ - Basal area Iy

Species Seedling Sapling Tree All (m /ha) 200
Persea thunbergii 51.79 103.57 164.29 319.64 5.52 18.41
Illicium arborescens £85.71 214.29 28.57 928.57 1.68 16.93
Cyclobalanopsis longinux 228.57 162.50 126.79 517.86 3.62 16.24
Cyclebalanopsis acuta

paucidentata 123.21 80.36 100.00 303.57 2.45 1¢.45
Myrsine segquinii 400.00 92.86 26.79 519.64 1.10 10.03
Diospyros morrisiana 148.21 58.93 64.29 2711.43 1.82 8.31
Syzygium buxifolium 439.2% 23.21 8.9 4711.43 0.36 7.317
Persea japonica 14.29 T7.14 37.50 58.93 2.55 71.26
Schefflera octophylla 205.36 21,21 26.79  255.36 1.29 6.78
Litsea acuminata 108.93 73.21 43.64 226.7% 1.14 6.01
Castapopsis carlesii sessilis 16.07 17.86 N €9.64 1.8% 5.62
Meliosma squimulata 219.64 26.79 19.64 266.07 0.51 4.98
Acer serrulatunm 0.00 1.79. 32.14 33.92 1.50 4.24
Nichelia compressa 100.00 28.57 17.86 146.43 0.73 3.5%0
Prunus phaeosticta 191.07 8.93. 7.14 207.14 0.33 3.74
Itea parviflora 50.00 331.%3 32.14 116.07 0.82 3.65
Pasania brevicaudata 26.79 3.57 21.43 51.79 1.07 3.49
Elaeocarpus japonicus 60.71 25.00 23.21 108.93 0.69 3.27
Pyreparia shinkoensis BO.3% 41.07 19.64 141.07 0.51 3.25
Ardisia sieboldii 58.91 11.07 17.8% 117.86 0.51 2.89
Adinandra formosana 141.07 16.07 5.36  162.50 0.21 2.73
Cleyera japonica 91.07 19.64 8.93 119.64 0.33 2.47
Gordonia axillaris 60.71 28.57 16.07 105.36 0.38 2.39
Ilex goshiensis 141.07 10.711 1.79 153.57 0.12 2.38
Turpinia formosana 60.71 41.07 7.14 108.93 0.33 2.30
Epgelhardtia roxburghiana 17.86 16.07 10.71 44.64 0.65 2.28
Sphaeropteris lepifera 0.00 1.79 19.864 21.43 0.73 2.16
Cinnamomum camphora 0.00 1.79 16.07 17.86 0.70 2.02
Daphniphyllum glaucescens

oldhamii 42.86 21.43 10.71 15.00 0.32 1.93
Symplocos wikstroemifolia 8.93 14.29 12.5%0 35.71 0.55 1.88
Lagerstroemia subcostata 0.00 1.79 10.71 12.50 0.64 1.79
Trochodendron aralioides 14.28 3.57 31.57 21.43 0.40 1.30
Randia cochinchinensis 80.36 5.36 0.00 85.71 0.05 1.28
Tricalysia dubia 55.36 16.07 0.00 71.43 0.09 1.21
Acer kawakamii 8.93 5.36 12.50 26.79 0.30 1.11
Rhododendron eilipticum 44.64 31.57 5.36 §3.57 0.13 1.06
Ilex pubescens T71.43 1.79 0.00 73.21 0.02 1.06
Helicia formosana 33.93 17_86 1.79 53.57 0.13 1.056
Symplocos lucida 25.00 12.%0 5.36 42.86 0.18 1.05
Ilex rotunda 23.21 '1.79 5.36 30.36 0.24 1.02
Pasania ternaticupula 19.64 1.79 8.93 30.36 0.24 1.1
Symplocos sumuntia 17.86 3.57 8.93 30.36 0.20 0.93
Ilex formosana 44.64 10.711 0.00 55.36 0.06 0.91
villebrunea pedunculata 32.14 16.07 0.00 48.21 0.08 0.86
Myrica rubra acuminata 5.36 0.00 3.57 8.93 0.28 0.84
Ternstroemia gymnanthera 44.64 5.36 0.00 50.00 0.05 .80

- Neolitsea acuminatissima 12.50 5.36 7.14 25.00 0.16 0.78
Saurauja oldhamii 26.79 3.57 1.79 32.14 0.06 0.61
Antidesma japonicum

densiflorum 33.93 3.57 0.0 37.50 0.02 0.60
Glochidion rubrunp 8.9 3.57 3.57 16.07 0.11 Q.52
Photinia beauverdiana

notabilis 12.50 3.57 3.5%7 19.64 0.09 0.49
Symplocos cochinchinensis

laurina 5.36 5.36 1.79 12.50 0.190 0.49
Meliosma rhoifolia 1.79 0.00 3.57 5.36 0.17 0.49
Cinnamorym randaiense 12.50 0.00 3.57 16.07 0.07 0.48
Lindera commpunis ¢.00 0.00 5.36 5.36 0.14 0.47
Litsea mushaensis 7.14 1.79 3.57 12.50 0.11 .45
Cyclobalapopsis glauca 1.79 1.78 5.36 8.93 0.12 0.44
Styrax suberifolia 5.36 0.00 5.38 10.71 0.10 0.41
Sum 4423.21 1375.00 1075.00 6873.21 38.70 192.88

— 139 —



4.6 HEIDOMIN-SP A2 HBEERF

OF TREE IN BASAL AREA {M*M/HA)
Species

Persea thunbergii &I
Cyclobalanopsis longinux S B W
Persea japomica X B I§
Cyclobalanopsis acuts peucidentata @ T I
Diospyros morrisiena (It &7 bk
Castapopsis carlesii sessilis (1 B {4
Illicium arborescens &1 It /\

Acer serrulatum P A

Schefflera octophylla I B

Litsea acuminata R R A i F

Myrsine segquinii & B8 {&

Pasania brevicaudata 4 J/Z i

Ites parviflora /It 8 P

Nichelia compressa BB {1
Elaeocarpus japonicus ¥ T
Sphaeropteris lepifera X 1Y
Cinpamomum camphors ¥ {H
Engelhardtia roxburghiana B &
Lagerstroemia subcostata F, H
Symplocos wikstroemifolia JI 4t B X% K
Ardisia sieboldii #H K

Pyrenaria shinkoensis E} W %
Nelicsma squimulata 5 &
Trochodendron aralioides (2 MY
Gordonia axillaris X & %

Syzygium buxifolium /) 5 3% ¥
Turpinia formosana \LW & B

Cleyera japonica i3 #i

Daphniphyllum glaucescens oldhamii B K15 i
Prusnus phaecosticta M E iR

Acer kawakapii o B 44

Myrica rubra acuminata ) % 15 I
Ilex rotunda WM X ™

Pazania ternaticupula = I} #q
Adinandra formosana 4T th

Symplocos sumuntia JE % K A
Symplocos Iycida [ * J%X A

Meliosma rhoifolia W ¥ B

Neolitses acuminatissima S L A W +
Lindera compunis F B {§

Rhododendron ellipticuzr 7 j5 IE
HRelicia formosana il #f R

Ilex goshiensis % ¥ 7
Cyclobalanopsis glauca B W f&
Glochidion rubrum W W T T

Litsea mushaensis Wit X & T

Styrax suberifolia X K

Symploces cochinchinensis laurina
Pasania kawakamii X & jq

Frunus campanulata ;¥ I}

Photinia beauverdiapa notabilis W T
Tricalysia dubia ¥ # {7

¥illebrunea pedunculsta 5 #% ¥ Hi
Beilschmiedia erytbrophloia IR Wi
Cinnamomum randaiense #¥
Elaeocarpus sylvestris 4t &

Ilex formcsans Wi |%

Illicium philippinense 15 N M4
Saurauja oldhamii A R 5

¥endlandia formesana K & i%

Scandent shrubs or vines

61

Erycibe henryi ¥ ME P 7 % 18
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1. v.

5.30
.60
2.55
2.18
1.82
1.81
1.67
1.50
1.29
1.12
1.10
1.07
0.82
0.73
0.69
0.69
0.67
0.65
0.64
0.55
0.51
0.51
0.51
0.40
0.38
0.36
0.33
0.33
0.32
0.30
0.30
0.28
0.24
0.24
0.21
0.20
0.18
0.17
0.15%
0.14
0.13
0.13

0.12

0.11

Frequency (%)

78.6
78.6
28.6
50.0
57.1
57.1
64.3
28.6
57.1
71.4
57.1
42.9
1.4
64.3
57.1
21.4
28.6
28.6
14.3
42.9
35.7
57.1
571
21.4
21.4
50.0
42.9
100.0
78.6
50.0
5.7
21.4
42.9
21.4
42.9
35.7
57.1
14.3
21.4
14.3
28.6
21.4
5.7
14.3
28.6
14.3
14.3
35.7
1.1
28.6
21.4
64.3
28.6
14.3
42.%
141
50.9
14.3
28.6
z1.4

28.6



H, R4 A"SP-NO",
7.3 18 ¢ SELEC-SP
HRE~BEREEEAERK, URBBEMZE
EEAR, AKkELt, VARBERERKZEEHNE
c MBI REHE 5 H (Classification) 5 il
7 # (Ordination) ZHRE A BERERZE (Ve-
bb, Tracey, Villiams,& Lance 1967 ; Austin &
Greig-Smith 1968 Orloci & Mukkattu 1973
Goff 1975 Onyekwelu & Okafor 1979), &t H #i
PCRERCAEBMS, BE~BRERBZEARHY
120X 120, MEHOUKETHENK,
Command : SELEC-SP
Filenane for SPQU matrix : SPQU-BAS
Filename for data: LALASHAN
Filename for SPQU matrix after deletion:X
Filename for species after deletion: X-SP
(N), BEEZH
8.1 18 S DIVERSIT
HEZEREUTAFIARRLZ ¢
1LER (BAESTHER)
LB (U—-nEAEW)
3.Shannon-Wiener index § (Margaleff,1958)
i=-2 (ni/N) kg (ni/N)
S:H¥ ni:F-BZHEHKY
N: T EHEGEY
EMAEEKABRE —-ERE K0 ;
EE-HEEBR—EE H-kN
4.Simpson index C(Simpson 1949 Eberhardt
1969)
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8.2

C=Znil(ni-1)/N(N-1)
(MEEABIARN - BHEELRER, HiEH
VRS iV |
Command : DIVERSIT
Filenane for data: LALASHAN
Filename for species: LALA-SP
(Species DBH range)
Lower limit (cm): 1
Upper limit (cm): 100
Plot area (w*) : 200
DIVERSITZ &t 0 & 4.7R i,
8 S DOMI-DIV
E—4EYHEd, - BEFUEENRFNEH
CEAGEGHERY, BBAZANMIUKESR
REZ2. EEHBYMENEREE, HHEYNES
NEEREZEE. £VE. HBHE. EG¥. 5K
EEMEAN, EHEERKBEEZANMEINE
, MR EEARCESE~KEEHE (Vhit-
taker 1972) . S HBRBET - EVHEZEEH
S, AIBTEBRKREELFABAER,
Command : DOMI-DIV
Filename for data: LALASHAN

Filename for specues: LALA-SP

Filename for SPQU matrix : SPQU-BAS

Filename for important value (IV): INP

Log transformation of IV (Y/N):Y
SPQU matrix ZEEWMESL IRL2MR, —KE
MEEHSdLog BHEKBEHE, EREER M
%, R (LAAMPDERNXY-GRESHE,
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F4.7 BESDIVERSIT i@ i 8 X

DBE RANGE: 1 Tc 100 CM

QUADRAT SP(TOTAL) SP(TREE) DENSITY(STEMS/HRA) BASAL AREA(/HA) COVER(/EA) VOLUME(/HA) DIVERSITY(H) DIVERSITY(C)

1 29 13 2050 25.90 10902.76 34164.32 2.16 0.18
2 32 22 5800 23.18 12958.97 31290.67 2.37 0,13
3 i 3 §00 2.77 961.47 2069.1) 0.88 0.41
4 32 2 850 0.70 1072.74 2788.99 0.22 0.83
5 26 5 1900 12.20 7416.39 29535.26 0.48 0.80
6 10 9 4150 14.84 £509.97 20516.09 1.14 0.52
7 42 14 3650 36.46 9135.31 20822.50 1.87 0.24
8 49 23 3750 30.05 12883.78 37631.56 2.83 0.06
9 42 24 3450 47.23 14258.45 56108.21 2.1 0.08
10 45 23 3750 28,133 7044.80 20822.07 2.8) 0.06
11 16 6 2050 42.15 12986.34 30715.97 1.40 0.29
12 62 12 4650 7.66 9651.18 14757.44 1.34 0.44
13 20 ) 4350 3.05 5088.48 8079.72 0.11 0.95
14 43 19 31300 37.31 15789,75 51193.96 2.34 0.14
15 27 14 2950 91.65 15263.50 53549.26 2.25 0.12
16 25 13 4200 44.88 17438.92 60289.25 2.02 0.17
17 7 23 4600 8.50 10781.96 22879.62 2.41 0.14
18 53 21 4950 25.39 13473.79 50605.28 2.37 0.06

AVERAGE 19 14 3389 27 10201.03 30434.41 1.76 0.31



meEpOE 4.1,

8.3 %4 XY-GR
SH-GR BEH R BEHEL. BAR
H2EANDT |
X]. Xz X3... ver s Xn
1 Y2 Y3 ¥n

PXl-XnB X8 EE, YI-YnRYHEE,

Command : XY-GR

Filename for data: INP

Color number for points: 3

(Number of points: 50)

¥-nin for screen=150 X-max for screen=350

Y-nin for screen=100 Y-max for screen=230

Interval length for X-axis=10

Interval length for Y-axis=3

(B BH)

Continue (Y/N): N

Text-X: Species rank

Text-Y: Important value

Plot the figure (Y/N): Y

( Maximum magnification: § )

Magnification: 4
ERB2YTEEERLEVERZRE, XRTHE
meHE, BRURBERBERRABERZRE
, MR Continue(Y/N)I_HZEY HHT@HAD —H
Bigs, MGSBEVERRAF B E, BB
s EnERE, B Al BZBEVEBRTN.,

8.4 85 DIST-1MP
NRBEEHCCERRFEARH, UEZ2o M
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IMPORTANT VALUE

| | | l 1 L l

S} 9 13 17 21 25 29

SPECIES RANK

Bi11 BEZIE~KEREHKE

33



Yy (FEHAEZEE) 2EERFARNGE.,
SERETEEEH UK RAEM 2B MK, (Bon-
gers et al. 1988) |

Command : DIST-IHP

Filename for data: LOPEI

Filename for species: LOPEI-SP

Filename for IV: SPQU-BAS

Filename for density matrix: SPQU-DEN

Filename for distribution index: DISTRIB
NEEBBYUCE~BREERRE MRS L 1RL.2
MEEl, EEEEEVREMERECBURER
CEEE, BERRHEE RN,

ESDIST-GR R ERAEL, WAZRFAUES
§.3XY-GR, TN ERWE 4.2,

. B # (Ordination)

HESTMENTEGEREE AUE~KE
SR BEBKE (1 E3FE) TH2EE, RER
BEZHMENERER, HUZEERERRER
F—8, AMUERERIE, oz r—
HWEEBKBEEREZ P MBEYARESREZE K
AN HRERTF ML, Ao
HEBXBEL, Wihittaker (1978),0rloci (1978)
Gauch(1981),Pielou(1984),Kershaw & Looney
(1985)% , ABBARME 2 HEE A LKA PCA
(Principal components analysis) . E 8 7 #
PCO(Principal coordinates analysis) . XA ¥
Yoo ¥ HE /> 7 RA(Reciprocal averaging or corr-
espondence analysis) ReIBREHE 7 H DCA(Det-

rended correspondence analysis),
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(DISTRIBUTION)

SPECIES RANK

115

96

77

o8

38

20

1 | | | 1 I

l 20 39 o8 77 96

SPECIES RANK (BRSAL ARER)

Bd.2 BernHi8~ERHDHE
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9.1 845 PCA-1R PCA-2
RBARBELEHE, RERGAINDI-RETZ.
Command : PCA-1 -
Number of variables (species) : 100
Number of sample (plots) : 18
Filename for SPQU matrix: X
Specify one(l)covariance(2)correlation: 1
Command : PCA-2
NEELEFENRHBEERETERL 24,
9.2 4§ 5 PCA-LPT
MPCA ZHiERIPHR (%4.8), a8
BEMu ARt (ROAaR). EBHAEER
HHR, RXUEURFEZEEHG DT,
Command : PCA-LPT
Filename for species: X-NAHE
9.3 8 £ ORDIN-GR
HEBEAEPA B ML HEEHERRA
BB ER, ~REZERNEL, 2HREL MY
il .
Command : ORDI-GR
Filename for PCA scores: PCA-SCOR
Color number for points: 14 (yellow)
Number of point (samples or plots) : 14
Number for X-axis: 1
Number for Y-axis: 2
( X-nin=-2.9 X-max=4.4 )
X-min=-3 X-max=4.5
( Y-min=-2.3 Y-max=2.3 )
Y-min=-2.5 Y-max=2.5
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VYariable

Acer kawakasii 1 % B
Acer serrulatum #H R

Adipandra formosana X B

Ardisia sieboldii K i

Beilgchmiedia erythrophloia TN #
Castanopsis carlesii sessilis EH M
Cinpapcoum casphora ¥ i§

Cinpamomum randaiense &

Cleyera japonica i3 W
Cyclobalanopsis acuta paucidentata W F i
Cyclobalanopsis glauca P W&
Cyclobalanopsis longinux §f R
Daphniphyllum glaucescens oldhamii M K % &
Diospyros morrisiana 1) & Hi
Elaeocarpus japonicus ¥ o
Elaeccarpus sylvestris i &
Engelhardtia roxburghiana B &
¢lochidion rubrun M K PR H B
Gordonis axillaris X & #

Helicia formosana g IR

Ilex formosana H§I%

Ilex goshiensis B E X &

Ilex rotunda M4 M

Illicium arborescens KL It M\ A
Illiciuw philippinense B IE A\ A

Itea parviflora S EM
Lagerstroemia subcostata f, 3

Lindera communis % W

Litsea acupinata R EAX R F

Litsea mushaensis TR A 8 ¥
Neliosma rhoifolia ¥ A

Meliosma squimulata 53 iR

Nichelia coppressa 54 h

Myrica rubra acuminata 3 W% {5 i§
Myrsine sequinii 7 O

Neolitsea acuminatissims 7 LG Kk M
Pasania brevicaudata W

Pasania kawakamii K % H]

Pasania terpaticupula = 4

Persea japonica X W%

Persea thunbergii & Hd

Photinia beauverdiana motabilis B 7 W4
Prunus campanulata 1 {E ¢

Prunus phbaecsticta TR 8

Pyrenaria shinkoensis 5K #
Rhododendren ellipticum T4 B8 iE
Saurauja oldhamii X % T}

Schefflera octopbylla L %
Sphaercpteris lepifera T & #

Styrax suberifolia §I K

Symplocos cochinchinensis lavrina
symplocos lucida H A K K

Symplocos sumuntia & 3 K K
Symplocos wikstroemifolia R H K K
Syzygium buxifoliuam /) R 7% {4
Tricalysia dubia ¥ (7
trochodendron aralicides R
Turpinia formeosana il & H
Villebrunea pedunculata [ f8 % &%
¥endlandia formosana #F # ¥

Erycibe henryi F HIIE P 32 X i

Varience (eigen value)
Percent of total variance
Cumulative petcent of total variance

Component
1 2 ] 4 5
-0.45 0.53 0.52 -0.23 0.11
0.73 0.35 D.02 0.43 0.28
-0.04 -0.41 0.04 -0.24 0.21
0.73 0.31 -0.1¢ 0.11 -0.13
0.34 0.13 -0.03 -0.23 -0.67
-0.09 -0.33 ¢.02 0.07 -0.69
0.08 -0.45 0.35 0.21 -0.54
-0.14 -0.23 0.01 0.38 -0.44
0.58 0.10 0.25 0.50 0.47
-0.65 0.17 -0.45% 0.23 0.10
0.35 -0.09 0.30 0.57 .57
-0.74 -0.24 -0.52 ~0.09 0.07
-0.05 -0.73 0.18 -0.03 -0.21
-0.45 -0.52 -0.47 0.08 -0.19
0.05 -0.76 0.2% -0.28 0.15
-0.22 -0.02 -0.10 -0.03 -0.30
0.23 -0.50 0.35% 0.11 ~0.60
0.58 0.17 0.1%¢ .61 0.34
0.09 -0.52 0.32 -0.39 0.31
0.51 0.13 .19 0.54 0.36
-0.10 -0.10 -0.62 0.11 -0.02
0.05 -0.%56 0.38 -0.50 0.40
-0.317 0.22 -0.15 0.65 0.23
-0.41 -0.32 -0.6% 0.08 0.08
-0.31 0.33 0.08 0.04 0.16
-0.36 0.32 -0.25 0.10 -0.33
0.68 0.43 -0.07 0.24 0.25
0.59 0.31 ~-0.22 -0.21 -0.3%
-6.73 0.55 0.28 -0.04 -0.00
-0.31 0.32 0.07 0.05 0.15
0.60 0.31 -0.22 -0.21 -90.310
-0.40 -3.35 -0.72 -0.01 0.24
-0.28 -0.51 0.05 0.15 -0.40
0.14 -0.43 0.23 -0.45 0.32
0.07 -9.6) 0.30 -0. 47 0.38
-0.43 0.45 0.21 -0.03 0.18
0.08 -0.18 0.25 D.82 -0.17
0.26 -0.03 -0.04 -0.04 -0.)6
0.16 0.09 0.0t ~-0.25 -0.03
0.80 0.47 -0.23 -0.26 -0.14
-0.86 0.48 0.14 -0.04 -0.02
-0.34 -0.15 -0.66 0.02 0.33
-0.28 0.07 -0.06 0.15 -0.17
-0.69 0.44 0.14 -0.12 0.04
-0.40 -0.46 -0.43 -0.03 -0.09
-0.15 -0.22 -0.44 -0.02 0.21
0.53 0.16 0.16 0.42 0.33
0.83 0.20 0.16 0.41 0.17
0.57 0.10 0.14 0.44 0.12
.11 -0.35 0.22 -0.25 0.13
0.09 -0.42 0.3% 0.26 -0.53
-0.33 0.01 -0.10¢ -0.01 -0.33
~-0.22 -0.22 -0.57 0.03 0.22
-0.02 -0.69% 0.0% -0.24 D.21
~0.10 -0.67 0.06 ~0.42 0.38
-0.22 -0.30 -0.66 0.02 0.14
-0.41 0.50 0.51 -0.2] 0.08
0.74 0.23 0.01 0.24 -0.03
0.79 0.45 -0.11 -0.02 0.12
0.26 -0.013 -0.04 ~-0.05% -0.35
0.66 0.47 -0.26 -0.23 -0.09
66.69 27.00 13.53 10.40 7.92
45.54 18.43 9.24 T.10 5.41
45.54 63.97 73.21 §0.31 85.72
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Y-pin for screen=150 X-max for screen=330

Y-min for screen=100 Y-max for screen=230

Interval length for X-axis=l

Interval length for Y-axis=i

Continue (Y/N) : N

Text-X: PCA AXIS 1

Text-Y: PCA AXIS 2

Plot the figure (Y/N)7 Y

( Maxinum magnification: 8.2 )

Magnification: 4
FRBEHR 2 -ainR-naxBXHEZRDMER R
E, WAZENERGAEERZHEE, YH
B, "X-nin for screen"X& "X-max for screen’
SRNCEHBESE L CNEREREXHRYHZH
HEE, BEJRKEFELA F25640X 350, V6AF
A640% 480, HerculesT % 720X 348, Magnifica-
tionABEHBEBZHAEE, 845 0RDIN-GRL
HoEFuoE 4.3,

9.4 8§ 5 0RDIN-SC |

CEELETPAZER, OKKE-H2HERF

EEwy, DFEREST.I ORDIN-GRZE K H & K

0

Command @ ORDIN-SC

Filename for PCA score: PCA-SCOR
Number of samples (plots) : 14
X-nax : 500

Y-nax : 300

Component number for X-axis: 1
Component number for Y-axis: 2
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— IS1

PCA AXIS 2

3
x 1 x 6
2
x2
1 -
- ¥
a 9%5 x7
x4
-1 F x3
%
s b 12
x13
! H | l 1
-2.5 -.5 1.5 3.5 5.5
PCA RAXIS 1

B4.3 BSORDIN-CREALZERGOGTER



9.5

9.6

Y-naxR V- R g BE AN, EEBETHEL &
1T LIPS T VSR ACE LY 1. ki
HEE, RFRETBAERIA-—BHERED.,
15 4 PCA-V-SCHR PCA-V-GR

kS BEmERTERBR, KEER (BH)
HE TR Z2HNEY RHAH) BB, NEr
REwElE WL HEEE, EFHRRAEL
BRBREE—K, MAMERTE, |

Command : PCA-V-GR

Nupber of variables (speciees) * 50

X-max : 500

Y-nax : 300

Component number for X-axis: 1

Component number for Y-axis: 2
B EFEEEERUEERAERRRIAE
HEBHME, PCA-V-GRER LR 2B K EnAE
Mg, HWMABEHEDT. IS ORDIN-GR,
f5 % PCO

iiﬁﬁ'b‘?,‘z}ﬁ_hﬁﬁ])\ﬁﬂ%%&l’aﬁ?ﬁﬂﬂw%ﬁ
(dissinilarity), 4 i # & "metric measure”2Z i
£EPTEH, B4PC0 RTMALNAITE.1 RES-
EMBLE BAE S LI EMN,

Command : PCO

Filename for dissimilarity or simility

matrix: MAT
Select on (1) dissimilarity matrix:
(2) similarity matrix: 1

Number of plots: 50

PCO RS HiTRE, WasTHS9.3 ORDIN-GRU
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EhEY, EZEHTES9.4 ORDIN-SCHB R &
EFH,
0.7 &84 RA-1, RA-2, RA-3R RA-4
M HEHER, PERETZ, BITZER
B Ligevive, BEMEESA-SCOREREZ
i 2 { SP-SCORE,
Command : RA-1
Filename for SPQU matrix: X
Number of samples (plots) : 50
Number of variables (species) : 100
Command : RA-2
Command : RA-3
Command : RA-4
9.8 8 S RA-LPT
R EEHESFEEZABERRERNH
K
Command : RA-LPT
EEHTE50.3 ORDIN-GRIAEHE R, 815 AT K
T EIHE 2L ENBRESRE, EXE T ABE
HERERBEABAMH2EY, EILORDIN-GRY
WEAGAMT
Command : ORDIN-GR
Filenane for scores: SP-SCORE
Color number for points: 14
Nunber of point (samples or plots) : 61
Number for X-axis: 1
Number for Y-axis: 2
( X-min=-1.24 X-max=6.18 )
X-min=-1.3 X-max=6.2
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( {-pin=-.97 Y-nax=4.12 )

~ Y-min=-1.0  Y-nmax=4.2
¥-min for screen=150 X-max for screen=35(
Y-min for screen=100 Y-max for screen=280
Interval length for X-axis=1.35
Interval length for Y-axis=l
Continue (Y/N): Y
Filename for scores: SA-SCOR
Color number for points: 12 (light red)
Number of point (samples or plots) : 61
Number for X-axis: 1
Number for Y-axis: 2

( X-min=0 X-max=5.12 )
¥-min=-1.3 X-nax=6.2
( Y-nin=0 Y-max=2.99 )

Y-pin=-1.0  Y-nax=4.2

Y-min for screen=150 X-max for screen=350

V-nin for screen=100 Y-nmax for screen=230

Interval length for X-axis=1.0

Interval length for Y-axis=1

Continue (Y/N): N

Text-X: RA AXIS 1

Text-Y: RA AXIS 2

Plot the figure (Y/N): Y

( Maximum magnification: 8.26 )

Magnification: 4
MUl b2l 7 %/ E R SP-SCORER SA-SCORESK
BRE, REANRETEREFESN, REBREARA
M, niFAERERE (Hercules card) M B
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REHA3
9.9 45 RA-SC

Kia5H 09 40RDIN-SC EARBETHREREL
A

Command : RA-SC

Number of species: 61

Number of plots: 14

X-max for X-axis: 600

X-nin for X-axis: 320

Nunber for X-axis: 1

Nugber for Y-axis: 2

Select one (1) species: (2) plots: 1
E%@ﬁ%,ﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬂ%%ﬂﬁ
mERET, ABEERABREHIA.

9.104% < DCA
DN%?E$@EZ*&E@WHI&MMhW%
. Gauch 1982) H#TAENT ¢

Command : DCA

Number of samples (plots): 61

Nunber of varibles (species): 14

Filename for SPQU matrix: X
DCA MR BEAEBHEEHE SA-SCORE REEE
ﬁﬂ%WMﬁ%%.@ﬁ%%Z%E&%&ﬁﬁﬁ
754 7 DCA « PARE "' o #7459 30RDIN-GR
DEwER, ERTHERTRESL DCA-PRTH
DCA-LPT DB RE BHE & BRI
H %ZEMEE?%AXZ%,R(E%HE’%Q.ZS ORDIN-GR#A
THEZ2BRABH

Y-min for screen (X1)=100
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X-nax for screen (X2)=350
Y-gin for screen (Y1)=100
hEATSE—~, —HuR2tiel, AY-nax for
screen (Y2) 2EMHBTALAXE
Y2=Y1+(X2-X1) (AX2/AX1)
=100+ (350-150) (3/5)
=220
KBLEFBzERUOE 4.4, RETERERS
B2RBUTHATRSI.9 RA-SC
9.1135 5 DCA-PRTR DCA-LPT
WICH RHMHMERGEHRIERRAXBR L
Command : DCA-PRT
Command : DCA-LPT
9.1248 5 CLUSTER
YWESHOERAC B EEENER-HENR
AENHAABSHOER, BRRELHERRR
LR, BACLUSTER HIRRERAHIBERKE
LA HEBHERHRMRE .
Command ¢ CLUSTER
.Species filename for data matrix:LOPEI-SP
Species filename for selected SPQU matrix
: NAME-SP
Number of tree species for selected SPQU
natrix : 66
Number of plots: 14
Axis number : ]
How many clusters: 3
Number of plots in cluster (1) _
(Species plot numbers)
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LS1 —

DCA AXIS 2

5.6

e

{yel

Cinasomn ipsularipoatanes
Fatsia polycarps * Litses pushieasis

Cleyera japonica Neolitses kanistil

Keliosna rhoifolia - %17 Eriohotrya deflera

Fraxinus jpsularis e
Tirpinia ternata \__-Gardenla jasninoides

Ficus erecta beecheyana - ; Saaraua Ol‘dﬁm,l
Weolitsea variabilligs - Yeolltsea acutotrivereia

Phogbe forposind ;(6 $loanea foraosans

fersea tbunberg-u'i 13

Carpims havakanii 127
x1 . x4
Heer Yavakanil . Glochidion rubrua

illebrunes pedusculats

1 ®tn

~ Fraxinus foroosana
Capellia tenuifolia

obalenopsis acuta paucidenieta
fyclobalanopsis glavea
Piburtua taiteense
Persea japonlcs
Daphoiphyliua glaucescens oldhani]
Vecciniug rrightii
lex forzosana
Beilschatedia erythrophloia  pelieia formosan
Podocarpus sacroplyllus nakail / Castanopsis carlesil
' Neolitsea acuainatissims
-/, Myrica rubra acupinata
Rbododendron el1ipticua

y Gordonia axillaris
o Viburoug luzonicun
=~ heer albopurpurascens

x2 Duyi scwinats 16 Hallotus panxlculai:‘us
/. wr X84 e Blaocarpus Japonicus

35 W4\ Psymplocos paniculata

rosara] Styrax suberifolia

Oszanthus beteroplyllus bibracteatus

Cyclobalancpsis stenophylla stenophylleides 1" - Itea parvifiors _ Bliaspyrgs erj?ntba
Rhus succedapez X110 ' / Mickelia compressa _ Tncalyszja mlj t
Sysplocos aodesta . x3 Pasania kopishif Ospanthus lanceolatus

Lagerstroemia sabcostals . 8 Elagocarpus sylvestris
indera coasunis - Litsea acuinata

x9
Reer serrulatun -

Pzsania kavatanll

| | J

Schefflera octophylla
Eugelhardtia roxburghiana
Prusus phagosticta
| Cinoanowus ossophloeus
Pasania brevicaudata

i | 1

-.7 .8 2.3
DCA AXI

3.8 5.3 6.8
S 1

B4.4 DA PHAEENEHREENGLE




10.1

Plot (1)=1

Plot (2)=3

Number of plots in cluster (2): _

(Species plot nunmber)
FAOEFEHEHREZAERN,
5 % (Classification)

GERKBECSBECZHERUMUBEA R
FRUECEHABHCZERRL., FAKRUERE
Hik, BERERE S L (Hierarchical classif-

ication),
1.Average-linkage clustering (Sneath & So-
kal 1973)
2. Mininum-variance clustering (Ward 1963;
Orloci 1978)
CHRITHBETHBERITHES6.1 RESEMBLEUA E £
OrlocitB LI %E B B Euclidean PR PR [ , RESEMBLE
ZHARENMAB~EEFEESPQU natrix, ll T3
BLSETREECHE, DR NEBHAKE~EF
B, METEz2GE.
&S MIN-VAR
Command : MIN-VAR
Filenanme for resemlbance matrix : HAT-EU
Number of plots or species: 14
BME2EEMELVKERLIOMTBERDE
4.5,

10.2 18 5 UPGNA

Command : UPGHA
Filename for resemblance matrix: MAT-0RL

Nunber of plots or species: 14
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£4.9 A E-HFEDH-HEENAR

Species
Trochodendron sralicides
Acer kawakawii
I1licivm philippinense
Litsea mushaensis
Neolitsea acuminatissima
Ilex rotunda
Prunus phaeosticta
Litses acuminata
Photinia beauverdiana notabilis
Persea thunbergii
Symplocos susuntia
Cyclobalanopsis acuta paucidentata
Rhododendron ellipticum
Neliospa squiaulata
Elaecocarpus sylvestris
Symplocos lucida
I1licium arborescens
FPrrenaria shinkoensis
Prunus campanulata
Diospyros morrisiana
Cyclobalanopsis longinux
Adinandra formosana
Syzygius buxifolium
Michelia compressa
Symplocos vikstroemifolia
Ilex forsesana
Ilex goshiepsis
Cinnamogum randaiense
Tricalysia dubia
Gordonia axillaris
Elaeocarpus japonicus
Nyrsine sequinii
Itea parviflora
Daphniphyllua glauvcescens oldhamii
Cipnamomus capphora
Styrax suberifolia
Symplocos cochinchinensis laurina
Castanopsis carlesii sessilis
Myrica rubra acumjnata
Engelhardtia roxburghiana
Pasania brevicaudata
Cleyera japonica
¥Werndlandia formosana
Pasania kavakamii
Cyclobalanopsis glauca
Schefflera octophylla
Lindera cosmunis
Meliosma rhoifolia
Ardisia sieboldii
Turpinia formosana
Sphaeropteris lepifera
Glockidien rubrunm
Pasania ternaticupula
Acer serrulatua
Helicia formosana
Persea japonica
Saurauja oldhanii
Lagerstroemia subcostata
¥illebrunea pedunculata
Beilschmiedia erythrophloia

Density BA
{stems/ha) (m /ha)
2143 0.40
25.00 0.29
16.07 9.07
12.50 0.11
26.7% a.16
28.57 0.24
214.29 0.33
219.64 1.10
19.64 0.0%
285.71 5.26
23.21 0.20
316.07 2.485
23.21 0.12
128.57 0.4%
1.79 0.07
41.07 Q.17
896.43 1.4%
105,36 0.39
5.36 ¢.09%
148.21 1.3¢6
339.29 3.86
53.93 0,08
78.%7 0.14
71.43 0.41
19.64 0.18
46.43 0.06
8.93 0.01
16.M1 0.04
42.86 0.07
0.00 0.00
32,14 0.12
57.14 0.07
108.93 Q.71
46.43 0.12
1.79 0.04
0.00 0.0
3.57 0.00
17.86 0.88
5.36 0.0%
0.00 0.00
21.41 0.43
85.71 0.08
0.0% 0.00
0.00 0.00
0.00 0.00
5.36 Q.00
1.79 0.00
Q.00 Q.00
0.00 .00
1.79 0.00
0.00 0.00
0.00 G.00
0.00 0.00
0.00 0.00
0.00 Q.00
0.00 0. 0%
0.00 0.00
Q.00 Q.00
0.00 0.00
0.00 0.00

v
1.45
1.22
0.47
0.52
0.85%
.96
4.13
6.49
0.41

17.37
0.71
10.452
0.52
2.5%
0.17
0.97
10.85
2.18
0.33
4.917
11.26
1.15
1.18
1.5}
0.64
0.67
¢.17
0.24
0.67
0.00
Q.61
0.86
3.49
0.94
0.10
0.00
0,07
2.26
0.08
0.00
1.40
1.50
0.00
D.00
0.00
0.08
0.04
0.00
0.00
0.03
0.00
0.00
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Pensity BA
{stema/ha) (= /ha)
0.00 o.00
1.79 0.0
0.00 0.00
0.00 0.00
6.00 9.00
1.79% 0.00
0.00 0.00
12.50 0.01
0.00 0.09
44.64 0.24
7.14 0.00
0.00 0.00
30.36 0.01
144 64 0.06
1.79 0.00
3.517 0.01
3128.57 0.19
39.29% 0.12
1.79 0.00
126.7% 0.46
118.57 0.5%4
78.57 2.1]
398.21 0.22
80,36 0.32
17.86 0.31
5.36 0.00
144.64 0.11
10.71 0.03
26.79 £.01
105.36 0.38
78.57 0.58
178.57 1.02
1.79 0.00
32.14 0.16
17.86 2.66
8.93 0.0%
12.50 ¢.10
¢6.413 0.5%3
3.57 .23
46.43 0.47
28.57 0,14
19.64 ¢.06
1.79 0.00
0.00 .00
31,57 0.03
185.71 0.21
1.79 ¢.00
0.00 .00
3.57 0.01
31.57 0.09
0.00 0.60
1.79 ¢.00
1.79 0.02
0.00 0.00
.00 ¢.00
0.00 0.00
1.79 0.00
0.00 0.00
0.00 0.00
0.00 0.00

v
0.00
0.03
6.00
o.00
0.00
0.01
0.40
0.27
0.00
0.99
0.04
0.00
0.20
1.01
0.01
.04
3. 48
0.71
0.02
2.20
2.49
0.88
2.74
1.33
1.16
0.06
1.12
0.7
g.19
1.76
2.19
5.7%
¢.02
0.67
1.58
0.32
.42
1.7%
060
1.53
1.20
0.3}
.01
0.00
0.09
1.81
0.04
0.00
0.11
0.02
¢.00
0.01
0.08
.00
0.00
0.00
0.01
0.00
0.00
0.00

Density BA
(atems/ha) {= /ha)
¢.00 0_00
0.00 0.00
0.00 0. 00
0.00 0.00
0.00 G.00
0.00 0.00.
€4.00 0.00
0.00 0.00
0. 00 0.09
1.719 o.01
0_0Q #.00
Q.00 .00
0.00 0.490
0.00 0.00
0.00 ¢.00
0.00 0.00
12.50 .04
0.00 0.00
1.79 0.00
0.00 0.00
7.14 G.23
Q.00 0.00
0.900 0.00
.00 0.00
¢.00 a.00
3.57 0.00
.00 0.00
o_oo o0.00
1.57 g.01
0.00 6.00
1.79 0.00
0.00 G.00
1.14 .10
357 0.04
0.00 0.00
1.19 .02
1.79 ¢.00
7.14 0.43
1.79 0.05
1.7% g.18
8.93 0.31
16.07 0.18
10.71 ¢.05
3.57 0.10
T4 0.09
£9.64 1.08
5.36 0.14
5.36 0.17
114_29 0.50
103.57 0.3
23.21 o.73
16,907 0.11
28.57 G.21
33.93 1.50
53.57 6.1}
60.71 2.55
32.14 0.06
12.50 0.64
£8.21 0.08
10.71 0.08

0.57
0.63
5.77
1.60
2.96
0.9%5
1.89
5.07
2.13
9.65
1.41
2.16
2.33
0.74



4,10 BSNIN-VAR MBRAERL

CLUSTERING i

SROUP IN FUSION: 8+ 9

NUMBER OF INDIVIDUALS IN GROUP=
SUM DOF SQUARES= . 2248817
INDIVIDUALG: & 3

CLUSTERING 2

GROUP IN FUSION: 7+ 8

NUMBER OF INDIVIDUALS IN GROUF=
SUM OF SQUARES= 223277
INDIVIDUALS: 7 B8 3

CLUSTERING 3

GROUFP IN FUSION: ot 11

NUMBES OF INDIVIDUALS IN GROUF=
S5UM OF SQUARES= 2259112
INDIVIDUALS: & 11

CLUSTERING 4

BROUP IN FUSION: 4+ 6

NUMEBER OF INDIVIDUALS IN GROUFP=
suM OF SOUARES= . 3240577
INDIVIDUALS: 4 & 11

CLUSTERINIG o

BREOUP IN FUSION: 1+ 3

NUMBER OF INDIVIDUALS IN SROUF=
SUM OF SOUARES= » 2943042
INDIVIDUALS: 1 3

CLUSTERING &

GROUF IN FUSION: 14+ 16
NUMBER OF INDIVIDUALS IN GEROUP=
suM OF SBUARES= 2933661

INDIVIDUALS: 14 16

CLUSTERING 7

EROUFP IN FUSION: a+ 15

NUMBER: OF INDIVIDUALS IN GROUF=
SUM OF SQUARES= - 2129684
INDIVIDUALS: = 15

CLUSTERING 8

GROUP IN FUSION: 7+ 10

NUMEBER OF INDIVIDUALS IN GROUFP=
Sur OF SEUARESS . 712641
INDIVIDUALS: 7 B8 2 10

CLUSTERINSG 3

GROUF IN FUSION: 12+ 13
NUMBEFR OF INDIVIDUALS IN GROUF=
SuUM OF SQUARES= - S432082
INDIVIDUALS: 12 13
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(+—). HE D
ARG REEEEANGSERAAMERMZR

B, BB SRR 2B K. BE e A DBH 2 Btk
OB EDBE 2B k%, BATEREERZXY
NUEY, BER-EECEEAR, EREEE
pREH, AAGHEESBERRMBEE BN
EEBEZH.

1.Linear regression
Y=a+bX

92.1Inverse regression
Y=a+(b/x)

2 Nth order polynomial regression
Y=a+bx+cx2 +dx A IR

4.Geometric regression
Y=g - XP

5. Exponential regression
Y=a+ Exp(bX)

11.1 #§ % VARIABLE
g4 1. 1ENTRYFT & 3L 2 FILENAME - DAT & P
BRRASSTRIF—ERZIBE.

Command : VARTABLE

Filename for data: LOPEI

Species name: Illicium arborescens

Slect one (1) DBA-Heights (2) DBH-Ages
(3) DBH-Cover s (4)DBH-Crown volume:l

Filename for variables: Illicium

11.2 #§ % REGRESSI
REGRESS [ B 45 4 11, IVARIABLERFT B L 2 BRE,

raE L) - MYRANE, BoAYRATHMS
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CHHE, ARRELZHHRAEER— B
CEGAMUGE, EXEKE, LB XNHH &
B, N EHBREFEUHREG2AR, BUK
EH2ORSFEXRALEGE 2 A,

Command : REGRESSI

Enter selection (1) Input data point from

disk; (2) from keyboard: 1

Filename : ILLICIUM

(BEr&EmhE)

Delete points (Y/N) 7Y

(GEmMBUAELBER L EHNE, LEHD

K HHEK)

Enter selection(l) Linear regerssion;
(2) Inverse regression:
(3) Polynomial regerssion:
(4) Geomertic regression:
(5) Exponentlal regression;
(6) Ex1t

Use line printer (Y/N):

(%%&%%%%&Tﬂﬂu)
Filename: ILLICIUM

Geometric regression: ¥=1.83- (X )
Number of data points: 517
Correlation coefficient R: 0.87
Standard error: (.23

Interpolation (Y/N) : Y

X=5 Y=4.23
Another interpolation (Y/N) : N
Regression line (Y/N): Y
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BuhELEREER)
Save regression line (Y/N): Y
Filename for regression line:ILLICTUN + R4
Save data point (Y/N): Y
(A % Enter selection B, AP —EEHX)
LRAGBRASSZHBHE, RKENRAA
EBR S OREMNE, NBEHREERALHER
FHE®A
11.3 45 % REGRS-GR
RGOSR BEREGR RS LETHR
, AERE e
Command : REGRS-GR
Inverse regression (Y/N): N
Filename for data points: ILLICIUN
Species name: Illicium arborescens
Color number for points: 14
(Number of points: 517)
( X-min=.3 X-nax=14 )
X-min=.3 X-nax=14
( Y-min=.8§  Y-nax=8.5)
Y-min=.8 Y-nax=8.5)
Interval length for X-axis=3
Interval length for Y-axis=1.)
(BEEr N2 HE)
Continue (Y/N): Y
Filename for regression line:ILLICIUN « R4

Color number for regression line: 13

BEETERR)
Continue (Y/N) : N

— 164 —



12.1

Text-X: DBH (cm)

TEXT-Y: Heigh (cm)

Polt the fihure (Y/N): Y
B ACERNN LA AREERERTLEAAN
s E 2 8% (Geometric regression)o

BHER
KRAHE2HAYE, BKBLERRBES,

ﬂﬁ&&ﬁ%ﬁ,ﬁﬁﬁﬁ%&¢&ﬁ2ﬁﬁﬁﬁ
Eo%%mﬁﬁﬁ,ﬂﬁﬁﬁﬁﬁZﬁﬁ%%o%
JrUSRBTARK
© CL=1+3.310gN
ERFCLAZEE, N SR
¥g % CLASS

%%ums%&wmﬁ%ﬂ%ﬁ,%&%a%m
EZHQ,Wﬁhﬁﬁﬂﬂﬁ%ﬁﬂ,%%EEA
%ﬁZﬁEoﬁ%$%%EEﬁ~%ﬁ2ﬁﬂo%
&ﬁﬁ@zgﬁxﬁﬂ\%&ﬁ\ﬁ%ﬁﬁﬁﬁﬁ
RRERIBUGER-BER.
"Command : CLASS

Filename for data: LOPEI

Filename for species : LOPEI-SP

Enter selection (1) Sizes: (2) Ages

(3) Heigh: 1

Filename for class data: SIZE

Number of plots to be analyzed: 5

Enter plot number: 1/3/5/6/7

Enter threshold for individual nunber ¢ 50
ﬂL%EﬂNﬁMLZE%%AﬁWZNO

12.2 #E % CLASS-GR
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{m)

HEIGHT

ILLICIUM RRBORESCENS
N= 517

i i | i 1 i

.3 3.3 6.3 9.3 12.3 15.3
DBH (cm)
E4.6 HSREGRS-GRATEAMBEREENKE
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12.3

ﬁ%ﬁZﬁﬁﬁﬁEﬁ&%%&ﬁﬁ@ﬁﬁ]$o

Conmand : CLASS-GR

Filename for class data: STLE

Filename for species: LOPEI-SP

Use frequency (F) or stem number (S)

for Y-axis: F

Color number: 13
(%%@ﬁ%~52ﬁ¢%ﬁﬁﬁﬁﬁﬁ)

Plot the figure (Y/N): ¥
(EEETREZEHY)
@4J%ﬁﬁﬂﬁ%ﬁ$&ﬁﬁﬂ¢k%%&ﬂﬁ
ANBRZHEEER,
5 4 Dynamics

%ﬁ%ﬁ%ﬁ%ﬁ@ﬂﬁ%iﬁ.%&ﬁﬁﬁd
@E@%ﬁ@&ﬁﬁﬂ(ﬂﬁﬁ)Z%ﬁﬁﬁﬂﬁ
g2 % ¥ % (Dynanics index, Peet & Lou-
ck1977) 6 E*ﬁﬁ%@Zﬁ@(WﬁEﬁ%*Z
ﬁ@%ﬁ%@ﬁ@ﬁ%@@Wﬁﬁﬂ%ﬁﬁ@%@
%,ﬁﬁﬁﬁm.%ﬁﬁEZQﬁﬁyﬁﬁcﬁz
*%Z%%EW%ﬂﬁmﬁﬁﬁoﬂﬁﬁﬁﬁﬁﬁ
*Eﬁﬁﬁﬂgﬁﬁﬂﬁﬁ.ﬁﬁﬁﬁﬁﬁ,ﬁﬁ
&%T“@EZ%%Eoﬁﬁﬁﬁ%ﬁﬁ.M¥ﬁ
%ﬁ*%iﬁ%%ﬁo%ﬂ@ﬁk,ﬁﬁﬁﬁﬁﬁ
ﬁZﬁ@%ﬁ%o%iﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁ
2$ﬁﬁﬁﬁ.@iﬂmﬁﬁoﬂﬁﬁ$ﬁm$?

SUMi, k=2 (REi, . k) k=1-=3

DELi, k== (REi,J,k+1-REi,J, k)X REk/SUMi,k

DAVi=(Z DELi.k)/2

RE: 5—BRPZHHEER
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PERSER THUNBERGII
186

N=

DO

38

{41 AJN3IN0344

UPPER LIMIT OF DBH-CLASS {cm)
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T RE
k@R
n: BEEY
DAV X i BEEHEN
CHLNABEHRE—-RERZIONER

Cse  iw

£4.11 5 DYNANICSH & i B 5

Species Index
Styrax suberifolia —2.43
Cleyera japonica -2.22
Styrax formosana --1.03
Ficus virgata 0.17
Persea japonica 1.46
Cyclobalanopsis glauca 1.86
Syzygium buxifolium 2.95
Glochidion rubrum 3.41
Ardisia sieboldii 6.86
Schefflera octophylla 6.96
Persea thunbergii 9.99
Bridelia balansae 10.41
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w2 L LA
ﬂ\ wl ol

71:‘3&%?.a%—'%ﬂw:z&ﬂ%fiéﬁiﬁzﬁﬁ%_ﬁﬁﬁ

P HBERE, ~REM, FUELERNZRATKE
—-g2BR, BRBESENZBOFAE, BOUERER
ﬁﬂb%%¢2i%#§%ﬁﬁﬁﬂzﬁ%ﬁ@@“ﬁ%@2&
BER, NELSEEGTRIAN, EmFHECBAEN
sa BE (WE~BE, BE~EER) NTERER
B 8 0TUS 1-2-3 2 dBASETI BA B, Rk HE M AST
14, %Iﬂ]{i%LOTU81-2-3}£ﬁﬁﬁ"vﬁﬁ@’fﬁTEM.uKl,ﬂ
B TRANSHS 4 56 TEM. VK194 % i dBASE D 2 TEM.DBFEE . i
A dBASE :

« USE TEM

. COPY TO X SDF

MmN TXTR, BEIUBASICAE S # L TXTH R i

It o 2A B0 B B A XA
OPEN "I", #1, "X.TXT’
OPEN "0", #2, "X°

INPUT "Number of variable:", VA

INPUT "Unmber of samples:”, SA

INPUT "Field width:" , FI(BEZ KE &N
FOR I=1 TO VA

INPUT #1, 8%

FOR J=1 TO SA

N=FI%(J-1)+1

XX$=MID$(S$,N,FI)

XX=VAL (XX$)

PRINT #2, XX
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NEXT J, 1

CLOSE
REERDTRTEAGZME RER, A2 A
anURETHZEHD

mEERTEF-H2ABEDT, MERER2RE
nm WBYET, BEGE_HREN, mokE L2
LOTUSH ESm LR W AIEEXE, R
11, 2REGRESSI#1 T 2 o Eﬁ%ﬂﬁiREGRESSIZEﬂ.ﬁﬁ)\mﬁ%
EE®ARD,
%9*$%%%ﬁ#ﬁ~ﬁ3ﬁﬁﬁﬂi@Aiﬁ@@2§ﬁ=
1. ESDATA-IN(ERIBAZA)

Command : DATA-IN

Filename : X

Number of lows: 10

Number of columns: 10

Field width: 6

Start rov number ¢ 1

End row number: 10

(BAFE—HEH)

Nunber of errors: 1

Specify column number :

Correct value:® 3.9

o EANDIFY(MLAEHMERREELR)

Command : MODIFY

Filename : X

Row number : 10

Nunber of errors: 1

Column number ® 3

Correct value: 4.5
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3.E%NMWHWMMkNﬁEQZE§ﬁ§%&W

i)
Command ¢ TRANSFER

Filename : X
4. =25 TRANSPOSE(IGER 2 TA 5 #)
Command : TRANSPOSE
Filename : X
Filename after TRANSPOSE : XX
Nusber of rows: 10
Nunber of columns: 16
HEEAN2ETT AR S 4INAT-RT,
$%%E%%§%%ﬁ%§ﬁ%ﬁﬂ§ii$%éﬁ
%io~ﬁﬁ§,Eﬁﬁﬂ%%ﬁ%ﬁ%ﬂ&%%%%z
ﬁﬂ.%ﬁ%Zﬁﬂﬁﬁﬁ~ioﬁ%E%ﬁﬁﬁﬁﬁ\
ﬁﬁﬁﬁﬂ&ﬁﬂﬁﬁﬁﬁ.ﬁ%k@ﬁﬁmo&ﬁ,ﬁ
ﬁ@ﬁ%ﬁﬁﬁﬁﬁt?%%oﬁﬁﬁnoﬁ.%Eﬁ%
Ewoiﬁoﬁﬁﬁﬂﬁ9ﬂﬁﬁﬁﬂﬁ%ﬁ%,%WE
ﬂ%mmﬂ%@ﬂﬂﬁ%%wo&ﬁomeZiﬁﬁﬁ
B4 F R8T 64000 B EH
ﬁﬁﬁﬁﬁﬁﬁ,%I&wﬁ\I%ﬁﬁ&§E$ﬁ
A, —MBELS, EEBA0N, LU AT 3 B8 SMllz 2
Mﬂ%%ﬁﬁé,I&ﬁﬁﬁ%%w%ﬁ.ﬁ%ﬁ@ﬁ%
5l o
HREEAFHERSESR, FARARARREL
ﬁ.ﬁﬁﬁﬁﬂ%%ﬁ,$%%E,H@%EN@EZW
%o
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