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Preface

Soon after taking over the management of part of nature conservation along
with its formal inauguration in September 1984, the Council of Agriculture set up
within itself a committee for screening and financing projects concerned with nature
conservation. All projects are implemented following approval by this committee.

After more than three years, which is regarded as an appropriate length for
projects of a research nature to be carefully reviewed, the project managers were
requested to present reports on their studies, which make up the present collection
of 15 summaries in both Chinese and English.

In addition to a special review on the progress of nature conservation in the
past years, there are three on the land-locked Formosa salmon, five on animal
ecological studies, three on plant ecology, and three on landscapes and recreation.
The publication of the collection is aimed at publicizing some of the important
efforts this country has made in the interests of nature conservation and in fur-
therance of international exchanges of research findings.

Meanwhile a workshop has been scheduled for June 9, 1988, on the findings
of the research projects. The project managers and other experts will have a
thorough exchange of views on subjects of common interest so that better endeavors
may be made to advance the cause of nature conservation in this country.

Special thanks are due to all the project managers and all my colleagues in-
volved in the compilation of the present collection.

Chin-chao Koh

Vice chairman, Council of Agriculture

Convenor, COA Nature Conservation
Committee

June 9, 1988
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BeiE B SRR 11 B OSEL 46978 5 AIERSAIA 8 B 333} 5958 o AR E
3o BIAT15 B 1248157048 -
OERS : 11B955 469 18
1.E@B (Crder Orthoptera) : ¢ $]205&
(et f} (Tetrigidae) : 2ff o
(o) #t (Acridiidae) : 5%
i B} (Tettigoniidae) : 5 o
g #} (Gryllidae) @ 47 o
i (érg}ilotalpidae) 1 #fe
O ¥ Pt (Mantidae) : 3ffio
2. i B (Order Qdonata) : 4% 8%
(U#n m #} (Calopterygidae) : 14& o
Oy 8 F} (Euphaeaidae) : 3#%5 o
(% i Fl (Libellulidae) : 3£ o
(04 % #} (Cordulegastridae) : 1 # o
3. ¥ E (Qrder Hemiptera) : 7§ 218
o)y #} (Pentatomidae) : 5% o

(0% # Fl (Coreidae) : 3fo
@# # F#l (Reduviidae) : 4 ff -
Ws # $# (Miridae) : 38
G)E # F (Pyrrhocoridae) : 3o
)t # #l (Cydnidae) : 2% o
(E # # (Scutelleridae) : 14§

4. Fi@ B (Order Homoptera) 15525
). #} (Cicadidae) : 5ff o
@f #® $ (Membracidae) : 1o
@k B Fb (Cercopidae) : 6 #fo
@i B F # (Cicadellidae) : 144§ o
OEERIFE TR (Ledridae) : 1ffie
o) % #} (Cixiidae) : 4% o
(DTt 8 2% #} (Meenoplidae) : 1 ffi o



®% *  # (Dictyopharidae) : { %o
(9)/)> 58 *% $ (Achilidae) : 1% o
GO=R &8 18 F+ (Issidae) : 2ff -
i) sl (Ricaniidae) : 278 o
AR & Ft (Psyllidae) : 4o
3% & #F (Aleyrodidae) : 7%E o
o # B} (Diaspididae) : 1 ffio
5% % # (Pseudococcidae) : 2 ff e
5. fk@ B (Order Neuroptera) : 2%l 4%
(D& % # (Chrysopidae) : 3f-
@i #  #} (Mantispidae) : 1 ff o
6. i@ HE (Order Megaloptera) : 1§18
(DFE 8 # (Corydalidae) : 1 ff e
7. BB (Order Mecoptera) :2 %278
(Dt & #} (Panorpidae) : 1§ o
(2 1% 4 b (Bittacidae) : 1 £ o
8. ¥ B (Crder Coleoptera) :20%l60%%
(Mg B~ #l (Cicindelidae) : 1
i FE Bl (Meloidae) : 27§
(34 %8 T #} (Scarabaeidae) : 5§ o
@& B & # (Cuarculionidae) : 6§ ¢
)=t apl (Brentidae) : 1o
()2 7% £ ¥} (Lucanidae) : 4% o
mEg &  F} (Coccinellidae) : 6 o
@%L % F} (Lycidae) : 1§
(9EE #} (Lampyridae) : 3f& o
0% & #+ (Cantharidae) : 1 %o
A0 B & #+ (Elateridae) : 3% o
1% T 2 #L (Buprestidac) : 1ffo
4978 & #} (Dynastidae) : | f&o
(43 &5 o Bl (Passalidae) : 1 f& o
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R 4 B} (Ccrambycidae) : 5%
164 1t & #} (Chrysomelidae) : 8o
@1 38 & &} (Silphidae) : 3f&
W 77 & Ft (Carabacidae) : 47 e
19E8 1 £ #t (Staphylinidae) : 2% o
eoErn g S FL (Languriidae) : 29 o

9. @ H (Order Dermaptera) :1#37&
(Vg 18 Ft (Forficulidae) : 3% o

10. B B (Order Hymenoptera) : 10§23
(s #} (Formicidae) : 5ff o
(o)1 B ¥ $ (Sphecidae) : 3ff o
(@3 i F} (Tenthredinidae) : 2f& o
WA ¥ b (Diapriidae) : 1fE o
(58 B i $ (Pompilidae) : 1f# o
GyE % (Lchneumonidae) : 2 ¢
it B B} (Xylocopidae) : 1f§ e
®/» B & &} (Braconidae) : 3f& o
(9)48 F) & Bt (Eumenidae) : 2 f& e
@# ¥ F (Vespidae) : 3o

11. @@ B (Order Lepidoptera) : 2772758

(D) @5 (RA%E > Heterocera) : 1971883
(VX % #t (Sphingidae) : 15%f o
()% B ik I (Saturnidae) : 2ff-
@ igEl (Lasiocampidae) : 2%
W& @ F (Liparidac) : 9 o
5)R B i £t (Geometriidae) : 6478 o
@ % F (Pyralidae) : 12 e
M 1k #} (Noctuidae) :53f& e
@)% jit 1 #+ (Notodontridae) : 2ff e
(o)txigfl (Ethmiidae) : 1 e
GoA Z£ w B (Cossidae) : 27 e
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1 1% # (Arctidae) : 14%f o

(2% 1% % £} (Hypsidae) : 2 %fie

95T i Bl (Zygaenidae) : 2ff o

WF B ik £t (Bombycidae) : 3% o

i3 ik Fl (Agaristidae) : 1 fHo

1624 %4 ik B} (Drepanidae) : 1 &0

GHEE F it B} (Amatidae) : 1#io

(9% 2 1% Bt (Tortricidae) : | #& o

(91 i F+ (Yponomeutidae) : | 5o
(II) i48 (A4 : Rbhopalocera) : it 8 }878

(B, 4 %} (Papilionidae) : 14%&

(2v%y Wt | (Pieridae) : 9ff =

(3 @ $ (Danaldae) : 108 o

(e B uE #F (Satyridae) : 14fF o

(5t &t fl (Nymphalidae) : 23% o

(6)) 1K it # (Lycaenidae) : §%f o

& B $ (Hesperiidae) : S o

(8)F1 4 1 B} (Amathusiidae) @ 1 e

BRSNS EAREZ BERM > ERB2AERS » 28 BIHHE
1. $5R : (Order Odonata) 6 1252
(i # (Libellulidae) : 3% o
(2) £l (Gomphidae) : 2f& o
(8) & £l (Acshnidae) : 1§
(4)] # (Cordulegastridae) : 1 #& o
()l f} (Fuphaeaidae) : 3f& e
(6, Fl (Calopterygidae) : 2% o
2. £ B (Order Trichoptera) :5§ 68
WEfMW AR (Stenopsychidae) : 1 % o
@ FH B #F (Rhyacophilidae) : 2 & o
(3% O B # (Limnephilidae) : 1 ff o
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@i 7 B (Hydroptilidae) : 14§ o
GV EMABER (Leptoceridae) : 14 o

. =3B (Order Plecoptera) : Bif#E 3 %l 61
(VE # B (Perlidae) : 44 o
(2) Peltoperidac : 1 % o
@EERME (Nemouridae) : 1o

. 545 H (Order Ephemeroptera) ¢ #1258
g ¢ #F (Ecdyonuridac) : 3#& e
oy 8 ft (Ephemerellidac) : 2% o
@) &5 42 Bt (Bactidae) : 3ff o
@ % 12 # (Leptophlebiidae) : [ & o
Gy 48 Bt (Caenidae) : 2 ff o
(6) Isonychirdae : 1 % o '

. $8 B (Order Coleoptera) : 4% 1318
(VB ¥B $ #t (Psephenidac) : 6 & o
()% 1 & Bt (Staphylinidae) : 2 4&
@)% 77 & Ft (Carabidac) : 3f&-

(OF & F} (Hydrophilidae) : 2%

. E#@B (Order Megaloptera) : 1% 1%
15 ¥ F (Corydalidae) : 1f&-

, ¥ E (Order Hemiptera) : 1§28
(k M B (Gerridac) : 218 o

. @B (Order Diprera) : 7R 7%
(A % # (Tipulidae) : 1o
@4 ¥ %t (Blepharoceridae) : 1§ o
(3)% # (Simuliidae) : 1 £ o
()% 85 5 $t (Chaoboridae) : 1 f& o
5# & #t (Chironomidae) : | o
()5 #x Bt (Ceratopogomdac) : [ #f o
(ME & Fl (Athericidae) : 1 ffio
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2B REINE (Capricornis crispus)
W % A
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EBMERLUFRERERESNBz— - B—UNOFE—-ANEFHE » %
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The Work of Nature and Ecological Conservation
in the Past Three Years — A Retrospectic

San-Wei Lee!

I. INTRODUCTION:

Owing to the rapid economic development and population growth in Taiwan,
the conservation work has become more and more important and essential for the
quality of our living environment.

The nature and ecological conservation work is one of forteen important
projects in the six year plan since 1984. Besides, the Environmental Protection
group, Executive Yuan was established in August 1986 to control the environment.

Il. THE DUTIES OF THE COUNCIL OF AGRICULTURE AND
NATURE/ECOLOGICAL CONSERVATION:

The conservation of nature/culture landscapes listed in Culture Heritage
Preservation Act was proposed by Ministry of Economic Affairs in the past, and
later transferred to the Council of Agriculture which was established on Sep. 20,
1984. A Commission on Nature/Culture Landscapes was established in COA with
representatives from the Ministry of Interior, Ministry of Education, Ministry of
Economic Affairs, Ministry of Communications, Department of Health, Department
of Environment protection, Council for Economic Planning and Development, and
Council for Cultural Planning and Development.

Some important accomplishments are as follows:
(I) The Ecological Conservation of Taiwan Trout, Oncornhynchus Masou (Brevoort):

This kind of trout is a special land-enclosed fish endangered from the behaviors
of overfishing, unproper use of pesticides, reproduction interrupt by dams. The
Council of Agriculture cooperated with Council for Cultural Planning and Devel-
opment and Ministry of Interior using the techniques of artificial taking eggs,
fertilization and Spawn at the end of 1985, 1986 and 1987: there are wore than
200 individuals growed up to 5-6 cm, and with 307 adults to 15-20 cm beyond.
Then, we released 250 individuals of them in the fields on Mar. 26 1988, and con-
tinously tracking them until now.

1 Council of Agriculture, Executive Yuan, 37 Nanhai Road, Taipei, Taiwan 10728, R.0.C.
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Besides, we also protected the habitats of this endangered species, such as: to
build a protective house and patrolling around the river with military dogs. We also
cooperated with academic organizations in some ecological studies, such as breeding
test and its habitat investigation. Moreover, we have been engaged in the studies
of pesticide analysis, planktonic biome and the water quality, survey and planning
of fish way, population diseases and other aquatic biological research, and the re-
lationship with other endemic species since 1987. With the efforts of interdisplinary
working team, there are more than 200 juviniles survival and beyond 2,000 fishes
in the field. The most important work in the future is to protect/observe and track
after releasing.

(IT) Design and Management of Nature Preserves:

Desigations of eight Nature Preserves and Tawu Mountain Nature Preserve
were approved by Nature/Culture Landscapes Commission on March 22 1986 and
Dec. 23 1987, respectively, The table 1 shows the nine Nature/Ecological Preserves
and their chief protection objects, area, location and management organization
proclamated on June 27, 1986 and Jan. 13 1987, respectively by Council of
Agriculture and Ministry of Economic Affairs:

(IT) Investigation and Protection of rare plants, animals/geography scenery and
wildlife conservation:

1. Rare plants, animals and geography scenery:

a. Animal: 7 papers

b. Plant: 5 papers

c. Bird and their preserve: 5 papers

d. Landscape: 4 papers

e. Others: 6 papers

Wildlife conservation:

a. Forbid the importation of the horn of rhinoceros, bone and leather of tiger,
and the leather of leopard in Aug. 1985, We also managed the importation
of 5 kinds of large-size mammals species (lion, tiger, leopard, beer, rhinoceros)
since May 1985, and the draft of Law of Wildlife Conservation was sent to
Legislative Yuan on Dec. 11 1986 and finished the procedure of first reading
on May 13 1987,

b. “An Investigation on the Wildlife Resource from Game Stores in Taiwan'
has been proceeded for three years and will continue two more years.

c. “Survery on the commercial utilization of insect resource in Taiwan’ i$
underway,

d. Strictly manage on the important, exportation and reexportation of the CITES
l endangered Species and their products.

-2
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Table 1. The Nature Preserves Description

Area Management
Preserve Name Major protect chject (ha.) Location Organgiza tion
Kwan-Tu Nature Waterfawl 53 | Kwan-Tu, Taipei | The Departnemt of
preserve Reconstruction of
Taipei Provincial
government
The Yuan-Yung-Lake | Lake, marsh, 374 1 Tashi The Department of
Nature Preserve Cypress and burred Forest development,
the Vocational As-
sistance Commission
for Retired serv-
icemen
Ha-Pen tNoarteL;:aln}:ggi?-l'eaE?fd 3327 | Yi-Lan and Taiwan Forestry
Nature Presewe ’ an bares Wu-Lai Research Institute

and fresh water fishes

The San-Yi
Ho-Yen-Shan
Nature Preserve

Landscape of broken
ridges and landslides,
Chinese red pine.

i i
219.04 Ta-An River

Taiwan Forestry
Bureau

I
H
1
i
i
i

Amentotaxus Amentotax 86.40 ; Ta-Wu Mountain | Taiwan Forestry
Jormosana formosana Bureau
Nature Preseve
The Taiwan Cycas Taiwan Cycas 290.46 | Yan-Pin Taiwan Forestry
Nature preserve Bureau
Tan-Shui River Kandelia . 76.41 | Tan-Shui River Taiwan Forestry
Mangrove Forest Bureau
Nature Preserve
Pin-Ling Keteleeria Keteleeria | 34.60 | Wen-Shan Taiwan Forestry
devidiana devidiana Bureau
Nature Preserve
Ta-Wu Mountain Clouded Leopards and |47.000| Ta-Wu Mountain | Taiwan Forestry
Nature Preserve their habitate, primary Bureau

forest and Lakes of

high mountain
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(IV) To Disseminate Technical Know-how of Ecalogical Conservation:

1.

Wildlife conservation Workshop:
250 people attended.
Symposium on Plant Resources and landscape Conservation.
More than 200 people attended.
The migratory-birds workshop:
Two times, 90 persons attended in total.
a. Feb, 1987:
More than 40 people attended.
b. The end of Apr. to the beginning of May 1988:
About 50 people attended.
Wildlife investigation workshop:
More than 200 people attended.
Established the data center of Nature Conservation:
Spent about 600,000 N.T. dollars.
Training abroad:
Observational training, 2 times, 7 persons in total. And, there were 6 students to
get government scholarships in ““Nature Conservation™ to study abroad.

(V) Education and Publicity:

1.

L

University and college:

There are 7 activities, more than 200 classes in total and 4 Nature Conservation
books be compiled/published.

Primary and high school:

Cooperated with “Mandaria diary news’ to solicit writings and painting publicly
in 1986 and 1987 and we got about 20,000 writing and 50,000 pictures.

Council of Agriculture also made 6 kinds of fold paper and advertizing printing.
Besides, we also make ‘“The recovery of Taiwan trout™ and 5 volumes of child
books to give the schools.

Education for the general public 8 activities or exhibitions in total.

Published 16 volume ecological conservation books or publication by CQA or
cooperation with other organizations. And, ‘“the Recovery of Taiwan trout”
film showed 2 timesin T.V,

Others about ecological conservation education.

(V1) International Coorpations:

1.
2.

Publicated the book “To Save The Birds™ of ICBP in Chinese.
Invited foreign experts 10 times, 8 persons; and sent staff to abroad 3 times,
11 persons in total.
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11. CONCLUSION

The use of renewable resources in the ecosystem is deeply related with economic
development, while conflicts with conservation exist. The feasible way is to coordinate
in the regions, for example: The selection of Nature Parks and Nature Ecological
Preserves in the same region.

In our country, the National Parks are managed by the Ministry of Interior,
the Program of Nature Ecological conservation is being coordinated by the Council
of Economic Planning & Development; the Nature and Wildlife Conservation are
promoted by the Council of Agicuiture; the protection project of Taiwan seashore
environment was designed by the Ministry of Interior, Taiwan Provincial Government
and other concerned agencies. Moreover, EIA was sponsored by Department of
Environmental Protection. This indicates the coordination between economic de-
velopment and ecological conservation.

The nature and ecological conservation should be proceeding in the coordination
with economic development and man’s living quality. Not only the support of
government Policy, but also the conservation concept, good habit and correct value
concept of civilian are the key to the success of nature conservation work.
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PART 1 THE STUDIES OF COCORHYNSHUS
MASOU VAR. SARAMAO

Experiment on the breeding and culture of Taiwan
Trout, Oncorhynshus Masou Var. Saramao
(Jordon & Oshima)

Ting-Chi Yu!

I. INTRODUCTION

The so-called Taiwan trout, naturally living in fresh waters 1500 meters above
sea level, is actually one kind of landlocked salmons. Owing to overfishing, the
fish resources have been led to scarcity. In order to recover the abundance, it becomes
necessary to culture and breed the fish artificially.

If. MATERIALS AND METHODS

Adult fish cultured at the research station and caught from the natural waters
were used as broodfish.  Artificial propagation was performed and the reared-
fingerlings were released into the natural waters to grow.

Il. RESULTS

(I) From November, 1984 to June, 1985: The ecology of Taiwan trout was
studied and the construction of rearing ponds was engaged in.  Artificial
compound-food {(compound-food for eels: 30%, Limnodrillus gotoi: 65%,
fish soluables: 4.9%; vitamin E: 0.1%) was fed to the Taiwan trout in captivity.
The growth condition was quite well.

(Il) From July, 1985 to June, 1986: Artificial pro-pagation was performed on
naturally-matured broodfish. The number of spawners was 14, number of
stripped eggs being 3.682 and that of fertilized eggs being 3.080. The number
of hatching fry was 1.058 and hatching rate was 34.35%. The number of
reared-adult was only 78,

(IITY From July, 1986 to June, 1987: The technique for rearing juvenile Taiwan
trout was established. The best preliminary foods for the juveniles were
wigglers and some other insects. There were 32 spawners. The number of

1 Institute Lukang Branch, Taiwan Fisheries Research, Lukang, Taiwan, R.O.C.
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stripped eggs was 10,744 and that of fertilized eggs was 10,596. The number

of hatching fry was 7,148 and hatching rate was 67.45%. The number of
reared-adult was 768.

IV. CONCLUSIONS AND DISCUSSION

The spawning behavior of Taiwan trout occurs from late September to late
October, especially during middle and late October. The naturally-matured spawners
will spontaneously lay the eggs in the waters, then easily die of Saprolegnia sp.
infection on the epidermis. The photophobia of fertilized eggs should not be
overlooked and their hatching periods were quite long. When water temperature
was at 11.8°C, it took 19 days from fertilized eggs to eyed stage; at 10.3°C, it took
23 days from eyed stage to hatching. In my opinion, natural environment is not
suitable enough for the mass production of Taiwan trout, the artificial propagation
and rearing management are absolutely needed.
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The Ecological Study of Masou Salmon (1)
Relationship of the Distribution of Fish to
Environmental Factors

Yao-Sung Lin!, Ping-Shu Yang?, Sien-Shao Tsao!, Ling-Chuan Taung!

From February 1985 to June 1987, the water quality, stream environment,

insect fauna and distribution of fish were investigated monthly along the Chi-Chia-Wan
stream,

The bank along the upper and middle sections of the Chi-Chia-Wan is composed
mainly of boulders or huge stones and is well covered by vegetation. The water
temperature, stream depth and width, velocity and water quantity, water hardness,
substrate dissolved oxygen, pH and insect abundance are all suitable for the survival
of the Oncorhynchus masou formosanus. Based on the survey in 1985 and 1986,
the number of food species (insect) of the fish is 61, belonging to six orders and 31
families. Ephemeroptera, Diptera, Plecoptera, and Pricoptera were the dominant
orders of insects, constituting 97.9% of the total insects caught during the study
period. Based on the species composition, the water of Chi-Chia-Wan stream is
classified as oligotrophic. However, both the phosphate and nitrate concentration
are slightly higher than that of a normal stream, possibly due to the development
of vegetable and fruit gardens along the stream. Because of water temperature over

17°C, none of the Oncorhynchus masou formosanus survive in the lower section
of the Chi-Chia-Wan stream.

The preliminary survey indicated that there were around 644 fish in the
Chi-Chia-Wan stream, most of them distributed in the upper section of the stream.
The stable age structure of the fish suggests that the population size will increase.
In the same section in 1987, the population of the fish had increased to 2000.

The adult fish mainly concentrated in deep pools or in areas with better cover.
The fingerlings were more abundant in the area with a higher velocity of water.

During the breeding season, the adults concentrate in a shallow area for
spawning. In 1987, the mortality of the adult fish after breeding and egg mortality
were both high. The reason for this needs to be investigated in detail in the future.

1 Department of Biology, National Taiwan University, Taipei, Taiwan, R.O.C.
2 Department of Plant Pathology & Entomology, National Taiwan University, Taipei, Taiwan, R.O.C.
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Survey and Planning of Fish Way for
Land-Locked Salmon (Oncorhynchus masou)

Chu-Shiu Cheng’

. PURPOSES OF STUDY

In order to preserve the rare animal resources not to be extinct in Taiwan. The
Council of Agriculture initiated studies for the measures of protection and preservation
on June 20th of 1986. In 1987, Taiwan Fisheries Consultants, Inc. was authorized
to study a plan to preserve land-locked salmon.

The purpose of this study is to survey the fishway and select its location to
facilitate land-locked salmon to swim upstream under its own effort.

Il. STUDY OF RELEVANT DOCUMENTS

(I) References

References to this study include:

1.

o W)

(I A

Memoir of nature, culture and landscape conservation (II) for salmon and
trout species, published in C.O.A. forestry series no. 9.

Survey report of fisheries resources in high mountain of Taiwan, 1958.
Deh-Chi reservoir soil preservation comprehensive study, stage II, 1983.

The study of fishway in kiso river, Japan, December 1987.

Fisheries engineering handbook, green book house publishing, Japan 1980.
Fishway design and installation report, hokkaido cultural fishery com-
mission, Japan 1983.

field survey of the area of Chi-Chia Wan Stream was made by Taiwan

Fisheries Consultants, Inc. in 1987, including distribution of dams and their
characteristics. (Table 1, Figure 1)

TABLE 1: Summary of Chi-Chia Wan Dams

DAM | A <+ B <> C <+ D
Distance (M) 1900 1200 400
Location Preservation | Guoo-Jiacu North Side South-Side
Center Area Wu-Ling Bridge | Wu-Ling Bridge
Primary-Width (M) 26.00 14.00 18.50 7.00
Primary-Height (M) 1.60 6.70 10.00 3.00
Secondary-Width (M) - 14.00 - 7.00
Secondary-Height (M) - 4.30 — 1.00
Primary DAM| Shape Gravel Rock Rock Gravel
Substrate Depth (M) .00 1.50 3350 1.50

1 Taiwan Fisheries Consultants, Inc., 6 F, 14, Wenchow 5t. Taipei, Taiwan, R.0.C.
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Ill. RESULTS OF STUDY

(I} Fish Swim Directions in Stream

A special organ found on both sides of fish body, called lateral sense organ, it
controls fish swim directions and it is especially significant for anadromous fishes.
The following figures show responses of swim direction changes under different
types of current.

1. Normal current 2. Current from différent directions
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3. Current in spiral type 4. Current in different speed
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5. Under the Water Fall
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(II) Speed of Fish Swim in Fishway

The speed of fish swim in fishway depends on its species, size, physiological
Status, current velocity, etc.

SPEED OF FISH SWIM IN NORMAL STREAM

SWIMMING ACTIVITIES
STRONG WEAK
DISTANCE OF WATER WAY
ABOVE 10M 100-150 cm/s 50—100 cm/s
BELOW 10M 200-250 cm/s 100—-150 em/s

SPEED OF SMELT FISH (Plecoglossus Altivelis)

ITEM

NORMAL

MAXIMUM

CURRENT VELOCITY

50--120 cm/s

120-220 cm/s

(II1) Fish Swim in Fishway

"Fish has the tendency toward with or away from light. It has the nature of
selection for brightness or darkness, For example, smelt fish prefer to swim
anadormously under the shadow along both sides of fishway. It keeps normal swim
gesture, when current velocity is below 100 M/S, and it may change its normal swim
gesture to lateral swim with its stomach against the wall of fishway when current
velocity is above 100 M/S’.
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(IV) Fish Distribution in Fishway

For example, fishway for Oikawa (zacco platypus) in Yasagu River, Japan has

37 dividers. Fish swim upstream from the river mouth.

l.
2.

Most fish stay in shallow area.
Most fish stay in lower divider if physically weak, and also has the tend to return,
but once they reach the higher divider, they seldom turn around.

Before or after the fish swim upstream, fish distribution may change due to

changes in current velocity.

(V) Fish Swim in Fishway Divider

{. Not too many fishes in the divider when it has heavily swirl current. But when

swirl current becomes lightly, they may gather under the water waiting for
physically recovered and then jump over the wall of divider or go through
submerged orifice to upstream.

. Fish swim upstream from lower divider to higher divider

a. Swim through noch  50%

b. Swim over divider 42%

c. Jump over divider 2% (They are able to jump over 50 cm)
d. Swim through submerged orifice 6%.

(V1) Distribution, Habits and Ecologic Activities of Land-Locked Salmon

1.

Land-Locked salmon has lost its characteristic of catadormous migration and
maintain to be land-locked fish.

. This species of salmon (Oncorhynchus masou), is not the same species of

oncorthynchus rhodorus produced in southern Japan, but it is the same species
of Oncorhynchus masou produced in Hokaido.

. Size ranges from 8.3 cm x 2.3 ¢m to 22.2 cm x 6.0 cm.
. They are only found in upper chi-Chia Wan with temperature below 16°C.
. Spawning Habit: Spawning season starts early October to late November each

year. Two years old salmon spawning first, the one year old later.

6. During spawning season they stay in bottom of stream and lay their eggs on the
gravel.
7. Jumping
CURRENT JUMP
DAM HEIGHT (M) HEAD M) VELOCITY (CM/S) HEIGHT
1.00 1.50 75 } ABOVE
1.00 2.00 90 50 CM
L
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(VII) Design of tested fish way for land-locked salmon

Fish way of Japanese design is to meet the charateristic for trout produced
in HOKKAIDO. This species of trout spawning after one year then gradually moves
down to sea, and then start anadromous again after another one or two years.

Although the aslmon in Taiwan is belong to land-locked fish, but we still use
the Japanese design as reference to make our tested fish way.

TABLE 2: TESTED FISH LADDER DESIGN

i. Design Summary

Item Design Specifications Remarks
Fishway Location: Chi-Chia Wan Preservation Center DAM A
Passage Type: Straight Stair Case.

Total Length: 20.5M
Gradient: 1/10
Section: 8 Dividers

Fish Ladder Dimensions: 20x 1.10(2.5)x 1.50 M

Section: Width (Inner): 140M
Width (Outer): 2.50 M
Height of Side Wall: 0.60 M

Depth of Current: 0.10 M

Depth of Passage: 0.350M

Noch Location: Top, Middle of Divider
Shape: Arch
Width (upper part): 0.80 M
Radius: 0.50 M
Submerged Orifice Location: From bottom and side
wall of fishway 15 cm.
Shape: Square
Size: 15cmx 15 em

Head: 025 M Smelt Fish Below
0.30 M

Drainage Location: Right bank of the stream.
Direction: 90° to the stream.

Intake Not required

Others Not to Pollute
Water Resources
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Iv.

(I

(IT)

Conclusions and Suggestions:

According to the second report made by Deh-Chi reservior water and soil
commission. There are 69 DAMS in the reservoir area. The field survey team
of Chi-Chia Wan stream sponsored by Taiwan Fisheries Consultants Inc. covers
3.5 KM (DAM A to D) and concludes that:

1. Different sizes of DAMS: width range from 7 M to 26 M, height is 10 M,
lowest head is 1.6 M.

2. DAM B and D have both primary and secondary DAMS.

3. Land-locked salmon only found in upper Chi-Chia Wan under temperature
16°C, and there is no significant activities of movement during spawning
$easomn. :

We recognize the importance of the complication of above facts and are
not able to Justify the appropriateness of installing fishway in the 3.5 KM
section we had surveyed.

We suggest a further study and survey of upper Chi-Chia Wan stream and
surrounding rivers before we could objectively select’a proper location for
the fishway installation.

Under the guidance of council of agriculture, the artificial breeding propagation
of land-locked salmon has been successfully tested many times by fisheries
institute.

We hereby suggest to start a mass reproduction program and place the fry
in Chi-Chia Wan stream and Shue-Sun River Area. We will then periodically
observe the growth and movement of Land-Locked Salmon to decide if fish
ladder design needs to be modified.

(IIF) Due to Insufficient DATA of Land-Locked Saimon, the ecological activities

(for instance: fish jumping ....... ) of this salmon in Chi-Chia Wan Stream,
especially in the areas of their movement towards different type of current
and current velocity, we recommend The Council of Agriculture to initiate
a further study of the their ecological activities so that fishway design can
be objectively justified.
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PART 2 The ECOLOGICAL STUDIES
ON ANIMAL

A Plan of bird Sanctuary for the Marsh Area
in Shenkong, Changhua County

Chung-wei Yen!

The planning area is located in the maddle of western coast of Taiwan where
about 6km south of Tatu estuary. One hundred and thirty five species of birds which
assigned to 37 families had been recorded in this planning area. Most of these birds
(70.37%) were visitors and transients and the others were local residents. Three peck
periods were found within a year (April-May; September; and November-December).
Among these birds 67.41% were water birds and 32.59% were landbirds.

The scope of the planning area is about 160 acres. The planning concepts for
this bird sanctuary is (1) to reserve a roosting area for migratory birds and winter
visitors, (2) to establish a station for education and research, (3) for bird watching.

Since this is a very good place for a bird sanctuary, but it is very difficult to
get the land from the landowner, Industrial Bureau, Ministry of Ecomonic. Because

according to the government regulations, the industrial land can’t be changed to
other use.

1 National Museum of Nature Science, Taichung, Taiwan, R.O.C.
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The Survey on the Natural Resources
of Ha-Pen Area

Chang, Feng-Shu!, Shin Wang?, Ying Wang?, Yao-Sung Lin*,
Kuang-Yang Lue?®, Hsiao-Ju Liu®, Kuo-Shih Hsu®, Jung-Tai Chao”

Ha-pen locates at the boundary between Taipei county and I-lan county. It
is the headwaters of Nan-shee creek, with 1098 hectares. In 1982 Executive Yuan
ordered the forestry bureau to donate 500 hectares of forest lands to the provincial
forestry experimental agent and proposed the area as Fu-shan Botanical Garden.
In 1985, the garden was suggested and expanded to 1000 hectares. At the same
time, whole Ha-pen area was declared as a watershed protection area. On January
26th of the same year, the provincial government suggested the forestry experimental
agent to plan a long-term project for setting up a natural reserve in the area.

In 1986, eight scholars were asked to conduct a preliminary survey on the natural
resources of Ha-pen area. It included fields of geography, plants, birds, mammals,
fishes, amphibians and reptiles. Based on the two-years survey, total 272 species
of higher plants, 6 species of fishes, 15 species of amphibians, 7 species of lizards,
15 species of snakes, 68 species of birds and 16 species of mammals were recorded.
Among these Macaca cyclopsis, Manis pentadactia, Felis bengalensis, Capricornis
cripus, Muntjacus. reevesi, Sus scrofa, Selenarctos tibetanus, Rhacophorus smarag-
dinus, Ophisaurus harti, Urocissa caerulea, Ictinaetus malayensis, Accipiter trivirgatus,
Coracina novaehollanidae, Otus spilocephalus, Ketupa flavipes and Aix galericulata
were tecognized as either rare or endangered species.

Although this area has been assigned as a natural reserve, yet the hunting
pressures for wildlife are still very heavy, especially on wild boars and chinese
muntjac. The detail landscape was described in the report.

1 Society of Wildlife and Nature R.0O.C,, Taipei, Taiwan, R.O.C.

2 National Taiwan University, Department of Geography, Taipei, Taiwan, R.0.C.

3 National Taiwan Normal University, Department of Biotogy, Taipei, Taiwan, R.0.C.
4 National Taiwan University, Department of Zootlogy, Taipei, taiwan, R.O.C.

5 Institute of Zoology, Academia Sinica, Taipei, R.0.C.

6 Taroko National Park Headquaters, CPA, Ministry of Interior, R.O.C.

T Taiwan Forestry Research Institute, 53 Nanhai Road, Taipei, Taiwan 10728, R.OC.
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Investigation of Insect Fauna in Ha-Pen Area

Yang, Ping-Shu!, Wen-Jer Wu!, Tung-Ching Hsu!

I. PURPOSE OF PROJECT

Ha-Pen Area is only a few undisturbed natural reserves of Northern Taiwan.
Insects are an essential role of ecosystem in the natural reserve. For example,
aquatic insects are the important food of insectivorous fishes, and terrestrial insects
are the major preys of many insectivorous birds, amphibians and reptiles, even though
some mammals. Some insects are also the pollinated vectors of the flowering plants.
Therefore, insects play a significantly important role on the ecological equilibrium.

Now Ha-Pen Area has been planned to be one of the natural reserves in Taiwan.
Therfore, from the early literature, the systematic insect survey was still very in-
sufficient. In order to establish the basic information, not only the insect survey
should be proceeded but also the investigation of the ecological environment of this
area should be done, These works would be available to establish a basis of further
research work, and supply a reference of insect conservation in the future.

Il. MATERIAL AND METHOD

(1) Range of surveying: From Fu-Shan to Ha-Pen Area, Fig. 1.

(11yMaterial and Methed: .
1. Sweeping: In grassland, mountain pathway to collect insects by sweeping net,

2. Capture by hand: To capture insects by hand in falling trees, fruits, leaves,
ammal corpse and dung.

3. Watching: To record the species of butterflies by watching.

4, Malaise Trap: To establish the Malaise Trap in open land of the forest to
collect the diurnal insects.

5. Light Trap: To establish the Black Light Tube on the white cloth curtain to
collect the nocturnal insects.

6. Water Net: To collect the aquatic insects by 50 x 50 cm?® water net in the
streams.

1 Department of Plant Pathology & Entomology, National Taiwan University, Taipei, Taiwan, R.0.C.
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I, RESULTS:

According to 2 years surveying, there were 515 species of terrestrial and aquatic
insects which belonged to 15 orders 123 families were collected.

(1) Terrestrial Insect: 11 Orders 95 Families 469 Species

1. Order Orthoptera: 6 Families 20 Species
a. Tetrigidae: 2 species

Acridiidae: 5 species

Tettigoniidae: 5 species

Gryllidae: 4 species

Gryllotalpidae: 1 species

Mantidae: 3 species

e

2. Order Odonata: 4 Families 8 Species
a. Calopterygidae: 1 species
b. Euphaeaidae: 3 species
c. Libellulidae: 3 species
d. Cordulegastridae: 1 species

3. Order Hemiptera: 7 Families 21 Species
Pentatomidae: 5 species

Coreidae: 3 species

Reduviidae: 4 species

Miridae: 3 species

Pyrrhocoridae: 3 species

Cydnidae: 2 species

Scutelleridae: 1 species

LR NN N

4. Order Homoptera: 15 Families 33 Species
Cicadidae: 4 species
Membracidae: 1 species
Cercopidae: 2 species
Ricaniidae: 2 species
Psyllidae: 3 species
Cixiidae: 4 species
Meenoplidae: | species
Issidae: 1 species
Cicadellidae: 2 species
Ledridae: 1 species
Dictyopharidae: 1 species

TR R e e o
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l.  Achilidae: 1 species

m. Aleyrodidae: 7 species

n. Diaspidae: 1 species

o. Pseudococcidae: 2 species

5. Order Neuroptera: 2 Families 4 Species
a. Chrysopidae: 3 species
b. Mantispidae: 1 species

6. Order Megaloptera: 1 Families 1 Species
a. Corydalidae: 1 species

7. Order Mecoptera: 2 Families 2 Species
a. Panorpidae: 1 species
b. Bittacidae: 1 species

8. Order Coleoptera: 20 Families 60 Species
Cicindelidae: 1 species
Meloidae: 2 species
Scarabaeidae: 5 species
Curculionidae: 6 species
Brentidae: 1 species
Lucanidae: 4 species
Coccinellidae: 6 species
Lycidae: 1 species
Lampyridae: 3 species
Cantharidae. 1 species
Elateridae: 3 species
Buprestidae: 1 species

. Dynastidae: 1 species
Passalidae: 1 species
Cerambycidae. 5 species
Chrysomelidae: & species
Silphidae: 3 species
Carabaeidae: 4 species
Staphylinidae: 2 species
Languriidae: 2 species

Sy LT oy T ETFR MO Q0 O

9. Order Dermaptera: 1 Families 3 Species
a. Forficulidae: 3 species
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10. Order Hymenoptera: 10 Families 23 Species
Formicidae: 5 species
Sphecidae: 3 species
Tenthredinidae: 2 species
Diapriidae: 1 species
Pompilidae: 1 species
Ichneumonidae: 2 species
Xylocopidae: 1 species
Braconidae: 3 species
Eumenidae: 2 species
Vespidae: 3 species

-~ Tm e A O

11. Order Lepidoptera: 27 Families 275 Species

a. Heterocera: 19 Families 275 Species
i) Sphingidae: 15 species
i1} Safurnidae: 2 species
1i1) Lasiocampidae: 2 species
iv) Liparidae: 9 species
v) Geometriidae: 64 species
vi} Pyralidae: 12 species
vii) Noctuidae: 353 speciés
viii) Notodontridae: 2 species
ix) Ethmiidae: 1 species
x) Cossidae: 2 species
xi) Arctiidae: 14 species
xil) Hypsidae: 2 species
xiii) Zygaenidae: 2 species
xiv) Bombycidae: 3 species
xv) Agraistidae: 1 species
xvi) Drepanidae: 1 species
xvii) Amatidae: 1 species
xviii) Tortricidae: 1 species
xix) Yponomeutidae: 1 species

b. Rhopalocera: 8 Families 87 Species
i} Papilionidae: 14 species
ii) Pieridae: 9 species
iii) Danaidae: 10 species
iv) Satyridae: 14 species
v} Nymphalidae: 23 species
vi) Lycaenidae: 8 species
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vii) Hesperiidae: & species
viii) Amathusiidae: 1 species

(1) Aquatic Insect: 8 Orders 33 Families 59 Species

1. Order Odonata: 6 Families 12 Species
Libellulidae. 3 species
Gomphidae: 2 species
Aeshnidae. 1 species
Cordulegastridae: 1 species
Fuphaeaidae: 3 species
Calopterygidae: 2 species

me e g

2. Order Trichoptera: 5 Families 6 Species
a. Stenopsychidae: 1 species
Rhyacophilidae: 2 species
Limnephilidae. 1 species
Hydrophilidae: 1 species
Lepdoceridae: 1 species

o oo o

3. Order Plecoptera: 3 Families 6 Species
a. Perlidae: 4 species
b. Peltoperidae: 1 species
¢. Nemouridae: 1 species

4. Order Ephemeroptera: 6 Families 12 Species
Ecdyonuridae: 3 species
Ephemerellidae: 2 species

Baetidae: 3 species

Leptophlebiidae: 1 species

Caenidae: 2 species

[sonychiidae: 1 species

me e o

5. Order Coleoptera: 4 Families 13 Species
a. Psephenidae. 6 species
b. Staphylinidae: 2 species
¢. Carabidae: 3 species
d. Hydrophilidae. 2 species

6. Order Megaloptera: 1 Families 1 Species
a. Corydalidae: | species
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7.

8.

Order Hemiptera: 1 Families 2 Species
a. Gerridae: 2 species

Order Diptera: 7 Families 7 Species
a. Tipulidae: 1 species
Simuliidae: 1 species
Chaoboridae: 1 species
Blepharoceridae: 1 species
Chironomidae: 1 species
Ceratopogonidae: 1 species
Athericidae: 1 species

™o a0 o

IV. CONCLUSON AND SUGGESTION

(I) Concluson:

1.

According to the survying, it revealed the insect fauna of Ha-Pen Area is
abundant, and there were 515 species of insects which belonged to 15 orders
123 families.

There were 469 species of terrestrial insects were found which belonged to
11 orders 95 families were collected.

There were 59 species of aquatic insects were found which belonged to 8
orders 33 families were collected.

It was the first investigation of insect fauna in Ha-Pen Area. So far expect
some Lepidoptera, Homoptera and aquatic insects, there were still some
insects were difficult to identify the species name. But all the specimen were
preserved in the insectarium of Dept. of Plant Pathology and Entomology,
N.T.U.. It could supply for the further identification in the future.

(I1) Suggestion:

1.

]

Because the road condition to Ha-Pen Area was not good, it had happened
many times of landslides after the raining days. In order to consider the
safety in activities of mountain area, the road condition must be improved.

The wooden bridges from Fu-Shan to Ha-Pen Area were not open to traffic,
because the old bridges were broken and the rivers speedily flowed. Thus,
these bridges need a Jot of repairs.

Ha-Pen Area is abundant in wild animals. According to interview, there were
many wild animals which were caught in a trap. In order to improve this
situation, to advocate the conservation ideas and to prohibit the capture
of wild animals is need to do immedately.
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4. There is an abundance of shrimps and fishes in the streams of Ha-Pen Area.

But people sometimes poisoned fishes in the streams, it must be punished
and prohibited as soon as possible.

5. According to the investigation, to publish a guide or a popular booklet of

insects for interpretative education or scientific education should be con-
sidered.
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Preliminary Studies on Native Fishes
in The Yeau-Sheng Stream,
Associated with Taiwanese
MASU Salmon (Oncorhynchus masou formosanus)*

Chingming James Wang!, Kuang Yang Lue?

Yeau-sheng Stream is one of historically-recorded salmon streams and is now
to be selected as one of the candidate streams for future reintroduction of hatchery-
reared Taiwanese masu salmon. This research is to obtain and establish long-term
ecological database on physical, chemical, and biotic characteristics of the Yeau-
Sheng stream. The current phase of research starting January to June 1988 was
designed as a diagnostic study to determine whether the Yeau-Sheng Stream is
appropriate for reintroduction of masu salmon and a pilot survey preparatory for
a future more comprehensive study on ecology of stream fishes in the Yeau-Sheng
Stream.

Physical habitat characteristics (stream width, depth, current velocity, discharge,
and bottom substrate, overhanging canopy density) of the lower reaches of the Yeau-
Sheng Stream, Chi-Chia-Wan Stream, and Hseuh-Shan Stream were seasonally measured
using the transect method. Mean values of seasonal physical habitat structures were
averaged from several subsamples of 10 transects. As compared to neighboring Chi-
Chia-Wan Stream and Hseuh-Shan Stream, this study concluded that Yeau-Sheng
Stream has the narrowest stream width (5.69 m; ranging 4.7-6.3), lowest discharge
(0.58 m?/sec, ranging 0.22-2.00), and highest overhanging canopy density (83.1%,
ranging 79.2-87.0). In addition, the bottom substrate of the Yeau-Sheng Stream was
dominated by cobble (52.2%; 65-256 mm), and next be pebble (23%; 17-64 mm),
small boulder (9.5%; 257-512 mm), fine sediment (5.8%; < 2 mm), gravel (5.5%;
2-16 mm) and last by large boulder (4.1%; > 51.2 mm).

Water quality characteristics of the lower reaches of Yeau-Sheng Stream,
Chi-Chia-Wan Stream and Hseuh-Shan Stream were biweekly analyzed by Hach
water chemistry kits and other standard methods. As compared to Chi-Chia-Wan

1 Department of Animal Ecology, Iowa State University, Ames, lowa 50011, U.S.A.

2 Department of Biology, National Taiwan Normal University, Taipei 11718, Taiwan, R.OC.

* This project supported by R.O.C. Councit of Agriculture and U.$. lowa State University is a part of Wang’s Ph.D.
thesis research directed by Dr. Bruce W. Menzel, Department of Animal Ecology, lowa State University.
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Stream and Hseuh-Shan Stream, it was concluded that Yeau-Sheng Stream had the
highest recorded water temperature (mean 14.0°C, ranging 6-21.5), turbidity (mean
6.8 NTU, ranging 1.5-23), conductivity (mean 316 us/cm, ranging 297-366), nitrate
(1.78 mg/L NO3-N, ranging 0.9-2.8), and soluble phosphate (0.15 mg/L PO, -P, ranging
0.07-0.40) among 3 study streams. The high water temperature and turbidity of the
Yeau-Sheng Stream indicated that this stream has been greatly affected by inap-
propriate agricultural operations. Moreover, the high level of nitrate and phosphate
concentration found in stream water was closely correlated with agricultural fertilizer
application in this watershed. In brief, the Yeau-Sheng Stream, a highly modified
stream by agricultural practices, is more eutrophic than other two streams; such
stream is apparently not suitable for reintroduction of hatchery-reared Taiwanese
masu salmon.

Fish fauna was inventoried along different reaches of the Yeau-Sheng Stream
by electrofishing, hook-and-line fishing, and trap net methods. Fish distribution
and its relative abundance were studied by using a direct current (dc, 75 to 250 volt)
backpack electrofisher. Fish population was estimated using removal method. The
survey concluded that a total of 3 species belonging to 2 orders and 3 families was
known to currently inhabit different reaches of the Yeau-Sheng Stream. Included
were: 1) shoveljaw minnow, or called “Kooye,” (Cyprinidae: Varicorhinus bar-
batulus), abundant in the lower reach of the Yeau-Sheng Stream; 2} Taiwanese mouth-
tasseled loach (Homalopteridae: Crossostoma lacustre), abundant in the lower reach
of the Yeau-Sheng Stream, and 3) stream goby (Gobiidae: Rhinogobius brunneus),
rare and restricted in lower reach of the Yeau-Sheng Stream. No Taiwanese masu
salmon (Oncorhiynchus masou formosanus) was found in any reach of the Yeau-
Sheng Stream. In addition, this study demonstrated that the lower reach of the
Yeau-Sheng Stream is the best spawning ground for the minnow.

Future research should also involve population dynamics and life history of
native fishes in this stream system because this stream system is officially protected
from any other fishing so as to be suitable for such study, and more importantly
because such ecological study is still lacking in Taiwan. From the management
considerations, it is suggested that all of these streams should be continuously
protected, studied and managed. Basically, the Chi-Chia-Wan Stream can be managed
as salmon stream while the lower reach of Yeau-Sheng Stream is better to be managed
as spawning ground for minnow, loach and goby. The instream habitat improvement
techniques could be applied to all study streams for increasing fish survival and
production.
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The Preliminary Study of Formosan
Serow (Capricornis Crispus)

Huang, Yue-Wern' and Kuang-Yang Lye!

Formosan serow is a species, endemic to Taiwan. It is one of the members
of the Family Bovidae. From 1980 to 1985, we investigate habitats of Formosan

serow. From the sixth year, 1986, to now, we survey the daily-use range of Formosan
serow in Yu-Shan area.

Formosan serow distributes from 200M to 3860M. The vegetation of its habitats
include: Warm Temperate Rain-forest Formation, Warm Temperate montane Co-
niferous Forest Formation, Cold Temperate Montane Coniferous Forest Formation,
Subalpine Coniferous Forest Formation, and Alpine Tundra Formation.

Results showed there are two types of nest caves where Formosan serow rests.
One is the stone-structured, the other is tree-structured. Also cliffs, on the highest
altitude, are the best harbors for Formosan serow.

Results showed that there are many kinds of food plants that Formosan serow
favors, such as Berberis kawakamii, Urtica fissa, Juniperus squamata, Abies kawakamii,
Tsuga chinesis.

The daily-use range study area was located at Yuan-foan (3860M) of the Yu-Shan
National Park. The pellet group count was chosen to determinate the daily-use range.
Twelve parallel transect lines in six hectares were set up. The distance of each transect
line is 20M. Total 150 circular plots, which have the same distance as each transect
line does, are set on transect lines. The radii of circular plot is 8M. We did the sample
almost once per month.

Preliminary data indicated that the daily-use range are
26/02 — 02/04 (0.98 — 1.77 animal day use; average = 1.4),
06/04 — 02/05 (2.44 — 3.46 animal day use; average = 3.0),
06/05 - 02/06 (2.21 — 3.66 animal day use; average = 2.9),
06/06 — 06/07 (1.27 — 2.15 animal day use; average = 1.7),
10/07 — 08/08 (1.47 — 0.58 animal day use; average = 0.6), and
11/09 — 22/11 (0.41 — 0.78 animal day use; average = 0.60). The daily-use range per
serow is from 2 hectares to 12 hectares, averagely 6 hectare, in different seasons.
Further study is need.

1 Department of Biology, National Taiwan Normal University, Taipei, 11718, Taiwan, R.O.C.
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The hunting season is from November to nest March. According to hunters’
experience, the captured female serows are pregnant during these periods. Also
hunters found that there were many mother-child groups from March to May. We
concluded that the pregnancy is from November to next March, and the close
relationships of mother-child group will continue for a certain period of time.

Due to the heavy hunting pressures and the destruction of its habitats, the
population is shrinking now. Protecting Formosan serow from vanishing, the hunting
behavior should be stopped right away. We recommend that the most suitable
preserves for serow will be in National Park, because of light or no hunting pressures
in it; so the achievement of conservation can contribute to the information for
education. The ideal choice, now, is in Yu-Shan or Taroco National Park.

For the further study, we are going to find the reliable methods for estimating
the age of Formosan serow. Nowadays, the study of annual increments of teeth
and horn is the most popular method for age determination. So this will be the major
research topic in the following year.
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PART 3 THE ECOLOGICAL STUDIES
ON PLANT

Ecological Studies of Aquatic Plants on
Swampy Area in Tao-Yuan

Ching-Hsia Chen!

Tao-Yuan is an alluvial fan of Da-Ham river and a swampy area in Taiwan.
Both large and small marshes are distributed in this region, and after exploitation,
mary marshes become fishponds, the aquatic plants are endanged by the environmental
change, human destry and water pollution.

This study investigates the species of aquatic plants and the ecology of the ponds
in the first year, and study the rare aquatic plants habitat, water qulity, vegetation
and succession in the secondary year. These results for the manager and suggestion
to designate these region as a natural plant conservation area.

Method used included arial photograph interpretation to identified the location
of the ponds; field studies of the spieces by Braun-Blanquet (1964) and miyawaki
(1981) methods, to understand the number of spieces of flora, the structure of
sociability and the density of communication; ecological study to collect the weather
and water temperature, pH value, dissolvable oxygen, salinity, the concentration
of ions and soil contents and laboratory observation by isozyme electrophoresis of
larger population of aquatic plant.

The results show that, there are 2216 ponds in Tao-Yuan area, about 17.73%
of the ponds content hydrophytes with 59 species been found. Most are hydrophytes,
such as Alternathera philoxeroides, Leersia hexandra, Panicum repens, Ludwigia
peploides and Brchiaria mutica. There also have loating plants, such as Nuphar
shimadai, Eichnornia crassipes, Numphoides eristata and Potamogeton octandrus,
swamp plant like Typha angustifolia and Sagittaria pygmea; and submerged plants,
including Najas minor, Ultricularia excleta, Chara braunii, Limnophila sessiliflora,
Potamogeton cripus and Rotala hippuris. Among these, Nuphar shimada, Limnophila
sessiliflora, Rotala hippuris and Sagittaria pygmea are rare hydrophytes. Nuphar
shimadai located on 5 ponds of Bachangli area, a big population about 1785 plants
growth factor are the best. With the result of isozyme electrophoresis, there are
no genetic variation between the population of the 5 ponds and have the same source.

1 Department of Biology, Fu-Jen Catholic University, Taipei, Taiwan, R.0.C.
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Rotala hippuris are about 10 plants on the ponds of Pusenshibu, Limnophila ses-
siliflora located on ponds of Bachangli habitate with Nuphar shimadai, the number
of population are 500 plants on the water. Sagittaria pygmea only has 2-3 plant
in the waterway of tea garden of Pushinshibu. These plants are endangered.

The pH value of habitats range from 6.4 to 8.3. Water temperature are 23-25°C
and the concentration of dissolvable oxygen are more than 8 ppm. The concentration
of ions are very low, with 1 ppm of N, and NH,, 0 of H,S and PO,, 0.29-2.547
ppb of Si0,, 39.33-113.87 ppb of NOy, 25.2-304.87 ppb of NQ,. The salinity and
concentration of NH, of soil are growth limiting factors to the distribution of
aquatic plants. From the result, we suggest to estabolish the ponds of the Pushinshibu
and two ponds of Pachangli as conservation area of aquatic plants.
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The Ecological Studies of Kuan-Tu Salt Marsh

Tzer-Tong Lin?

In order to provide the basic information for the management of Kuan-tu
nature reserve, the flora, vegetation, succession, growth environment of plant
community in Kuan-tu salt marsh was investigated in 1986.

Twelve transect lines were established in the study area to record the plant
species and the distribution of each species along the transect line. A 4m?2 plot
was set at every 20m along each transect line to record the number of trees and
seedlings of Kandelia candel so that the total number of XK. candel in the study area
might be estimated. The structure of K. candel stand were measured by another
20 4m?-plots. In addition, based on aerial photographs, vegetation maps and areas
of different plant community types during past years. (1978, 1982-1986) were made
to predict the trend of succession. The elevation and the physical/chemical properties
of sampling soil and soil water from each plant community type were measured to
understand the growth environment of different plant communities.

Five species of vascular plants were found in this area, 1.e., Kandelia candel,
Phragmites communis, Cyperus malaccensis subsp. monophylius, Clerodendron
inerme, Eleocharis acicularis. Three types of plant community were identified:
Phragmites communis dominance type, Cyperus malaccensis monophylius dominance
type and Kandelia candel dominance type. The three community types occupied
46.7%, 17.7%, 10.6% of the study area, respectively. It was estimated that there
are 40,000 trees and 207,000 seedlings of K. candel in the study area. The average
canopy height of K. candel stand was 2.85 = 0.2 m, with a tree density of 2.5/m?,
seedling density of 0.6/m?, basal area 35.1 em?/m?. The demographic distribution
-of K. candel was bell shaped, which indicated this species is not a shade-tolerant
species. The total area of K. candel had expanded dramaticly from 0.04 ha in 1976
to 2.91 ha in 1986. The expanding rate reached its peak, 146%, from 1982 to 1983,
and dropped down since then. It was estimated that the area of K. candel may reach
30% of the study area in the future. While the area of 2. communis increased vearly,
the area of C malaccensis subsp. monophyllus decreased. However, the total area
of plant coverage increase gradually each year. Since no significant difference was
found among different community types in terms of pH value, contents of total
nitrogen, available phosphate, exchangeable potassium in the sampling soil, these
four factors shouldn’t be the cause of the formation of different plant community

1 Taiwan Forestry Research Institute, 53 Nan-hai Road, Taipei, 10728, Taiwan, R.O.C.
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types. That electrical conductivity of the sampling soil and soil water from K. candel
stand and C malaccensis subsp. monophyllus stand was higher than that of P. com-
munis indicated that K. candel and C. malaccensis subsp. monophyllus preferred a
higher soluable salt habitat. Although there was no significant difference among
the three plant community types in terms of their elevation, the optimal elevation
of the three community types might be ranked as follows: K. candel: low, C
malaccensis subsp. monophyllus: medium P, communis: high. No plant was
found below the elevation of 0.2 m. It was suggested, from this study, that the
content of soluable salt in soil and the elevation of habitat are 2 of the many factors
controlling the distribution of plant community types.

_93 _



Studies of the Rare Plant Community of Taiwan

Liu, Valiant Tsing', Yuen-Po Yang®,
Sheng-You Lu?, Tzer-Tong Lin!, Wen-Liang Chiou!

. INTRODUCTION

Taiwan is an island situated along the fringe of the continental shelf of East
Asia, occupying a total area of about 36,000 square kilometers. The climate of this
island is subtropical in the north and tropical in the south. The main topographic
feature is the N-8 trend mountain system which consists of four ranges, namely the
Central, the Yushan, the Hsuenshan, and the Alishan. The mountains with the peaks
over 3000 m in elevation are more than 200, and the highest mountain is Mt. Morrison
with the peak about 4000 m. Four ecological zones including tropical, subtropical,
temperate, and tundra are therefore formed in this island. Geologically, this island
has been indicated as being long existed, and been postulated as a part of the Asiatic
continent in the Quartenary era. The separation of this island from the mainland
was brought about by the subsidence of the intervening land that happened in the
mid-Pleistocene period. As a result, Taiwan is not only a place with diverse plants
but a refuge remaining many relics. According to the Fiora of Taiwan, there are
4165 taxa of plants recorded for this island, and one of forth of the species are
endemic.

Il. PURPOSE

Due to the growth of population in this island resulting in the increasing de-
manding of land uses, a plenty of habitats of plants are diminishing. In addition to
the exploitation of some economic species for ornament, medicine, lumber, etc., the
population of many species of this island becomes decreased, and their variabilities
are therefore weakened. This investigation is to survey those species which become
rare or endangered in the past years, to evaluate their current situation, and to predict
their development. Finally, a suggestion concerning the natural conservation of
these plants is provided.

i1, METHOD

A standard level to the terms “rare’ and ‘“‘endangered” is established. The level

1 Division of Forstry biology, Taiwan Forestry Research Institute, 53 Nan-Hai Road, Taipei, 10728, Taiwan R.O.C.
TEL: {(02) 3817109
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is based on the specific distribution, population size (number of individuals), and
disturbance degree under human activities. However, the majority of the members
are the endemic species or the rare or endangered species of the world. To screen
the species, the Flora of Taiwan and reports concerning the local flora are referenced,
the specimens deposited in the herbaria of this island are examined, and field records
and collection experience are coorperated. Finally, field works to the actual dis-
tribution of determined species is made. In the meantime, the items of the following
are recorded: (1) to locate the distribution of each species on the map of 1/5000
of Taiwan, {2) to estimate and record its population size, (3) to understand its
phenology, fruiting and seedling development, (4) to record the topography, direction,
and elevation of its habitat, (5) to investigate the structure of the plant community
as well as associated plants of the species, (6) to recognize the disturbance currently
encountered, and (7) to synthesize the gathered data and, then, to give suggestions
and evaluation.

IV. RESULTS

Up to now, 130 species were investigated. They were reported in 1986 and
1987 separately.
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PART 4 LANDSCAPE AND
RECREATIONAL USE

Mud Volcano Protected Areas

Shin Wang!

According to literature, mud volcanos in Taiwan distribute in the mudstoe
areas of Tainan, Kaoshiung, Pingtung, Hualien and Taitung Hsien. Altogether there
are 17 areas where either a single mud volcano occurs or a group of mud volcanos
occur together. There are other areas, where natural gas leaks can be found but not
associated with mud extrusion, such as Kuan-tze lin of Tainan Hsien and Tsu-hou
of Heng-chun, Pingtung Hsien. Unfortunately, such rare natural features are not
protected and many of them suffered from human destruction.

This study emphasize the philosophy that unique landscape are not only a
scenic resource but also a spiritual resource, a historical resource and a recreational
resource. [Its protection will also satisfy higher human needs, particularly, when
the living standard of people of the area being raised to an affluent stage.

This study search for all the recorded mud volcanos and identified those that
still worth to be claimed as a protected areas. During the study, morphological
features of the mud volcanos, land use and land ownership of the enclosing and
adjacent areas are studied also. The result of this study provide a foundation for
next step of protection, either declared as a protected area by law, or planned as
a natural park. Proper use of natural features like mud volcano is encouraged but
under the condition that the area is sustained and the landscape is maintained intact.

1 Department of Geography, National Taiwan University, Taipei, Taiwan, R.O.C.
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Unique Landscape of Huoyenshan
Protected Area

Shin Wang!

Houyenshan Protected Area is located to the south of San-yi, Miaoli Hsien.
The southem slope of Houyenshan was cut by Ta-an River, which is also the boundary
between Miaoli Hsien and Taichung Hsien. The land of the protected area is also
part of the National Forest managed by the Forest Bureau. Due to very frequent
landslide and debris flows, the southern slope of Huoyenshan became such an unstable
slope and a unique landscape of sharp pointed peaks and barren steep cliff faces was
formed. Because the landslide area are south-facing, it reflects colored sun rays of
the falling sun and makes the pointed peaks appear as jumping flames.

The protected area is bordered to the north by Huoyenshan Mt. which is 602 m
above sea level, and happened to be the second highest mountain along the western
coast of Taiwan south of Tan-Shui River.

To the north, east and west, the protected area are bordered by ridgelines.

Climatically, Huoyenshan area also serves as a boundary between north and
central Taiwan. To the south of Huoyenshan, the western Taiwan are characterized
by tableland and lowland, which have very little effect in slowing down the north
moving air masses. The uplifting effect of the air masses by the Huoyenshan area
caused frequent heavy fog.

Huoyenshan protected area can be subdivided into several zones. One of the
zones is a well developed gravel bed type badland. The area is characterized by many
sharp pointed peaks and verticall standing cliff faces. Narrow gullys cut into the
terrain deeply and are filled with gravels. As the mouths of these gullys are fans
of gravels. These gravels usually move downslope after a heavy rain and caused un-
pleasant effects.

To form such a unique landscape, a poorly cemented, thick gravel bed are
necessary. Fluvial erosion of the uplifted gravel bed cuts many gullys. When gullys
reach a certain depth, slope processes became as important. Piping and surface was
are both very important. A combination of erosion and slope processes made such
a unique landscape. The Huoyenshan protected area may be divided into several
management zones including a strictly protected zone. By introducing proper uses
to the neighboring zones, we may achieve a so-called positive management purpose.

1 Department of Geogrephy, National Taiwan University, Taipei, Taiwan, R.0.C.
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Openning the Nature-Reserve ‘‘Yuan-Yang Lake™
for Recreational Use? A Feasibility Study

Chaw-Ming Chen!

. SUMMARY:

The Yuan-Yang lake is one of the few areas in Taiwan which possesses close-
to-nature characteristics in its ecosystem. It is declared as a ‘“‘Nature-Reserve”
according to the prevailing law called ““Cultural Heritage Preservation Law™.

The lake possesses also a very unique and pleasant landscape hardly could be
found elsewhere. In oder to satisfying the rising tendency of recreational demand,
it is suggested from the side of recreation interested group to facilitate the access
and even the accommodations of the area around the lake, Based on the fact, that
any use leads to change in an ecosysteém and on observations which occur on almost
all of the area resulted by recreational uses, following actions are suggested in oder
to protect the characteristics of the area:

(I) Management plan should be propared as soon as possible to serve as bases for
developing protecting actions.

(II) A well staffed control station should be established to make registration of
any kind of entrances to the areas around the lake, the control station should
be located near to the main road.

(I11) The foot path which leads direct to the heart of the lake and situated very close
to the lake shore should be closed in order to prevent any attemptation from
getting access to the protected area.

(IV) Fundamental change in legislation is strongly recommended. It should leads
to clearer proposition of protecting natural heritage.

1 Department of Forestry, National Taiwan University, Taipei, Taiwan, R.O.C,
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