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Summary

The purpose of the project was to investigate the wetland succession, influenced
by the pulsing (sudden rise in water level and inflow during torrential rains and
typhoons) mechanism in a shallow lake, Shenmi (Mystery) Lake, located in the Nan-ao
Broad-leaf Forest Nature Reserve in north Taiwan. Three different approaches; a
system simulation of the pulsing mechanism, a field investigation and analysis of
vegetation dynamics, and the in situ study of the population dynamics and
reproductive characteristics of Sinonatrix percarinata suriki, were used to explore the
effect of the flood pulsing mechanism of shallow lake.

A watershed hydrological subsystem and a lake vegetation growth subsystem
were linked by the pulsing mechanism, and integrated into the system model, to
depict the wetland succession process, and how it is influenced by the flood pulses in
Shenmi Lake. The results of the hydrological simulation demonstrated a high
accordance in the monitored and simulated lake water level, with a root mean square
error of 0.03 m in the non-storm period, and 0.07 m in the storm period. The system
model was simulated under the consideration of two scenarios; a “with pulsing
mechanism”, or a “without pulsing mechanism”. The results of the simulation showed
the lake would be eventually occupied by a fixed climax vegetation community if
there were no pulsing mechanism; and that there would be a dynamic vegetation
community, with a species composition that decrease or increase, but no climax
community can occupy the lake area if there were a pulsing mechanism. Therefore, it
was suggested that the succession of the Shenmi Lake would be a typical cyclic
succession due to the pulsing stability, which would result in a shallow lake and a
upland ecosystem, if the flood pulsing mechanism was kept as usual.

Seven field investigations, along eight transect lines, in the Shenmi Lake were
performed from Aug. 2005 to Jan. 2008, and were analyzed and categorized into five
vegetation communities types: high-grass, mixed, emerging, submerged, and floating,
using the DCA and TWINSPAN analysis. The results showed the coverage of the
floating vegetation community (consisting of species such as Lemna aequinoctialis
and Azolla pinnata) decreased when the habitat was disturbed by the flood pulses, and
can be a good indicator for the pulsing mechanism. The numbers of Potamogeton
crispus was found to increase after the disturbance of the flood pulses. It was also
found that the annual community transformation rates (heterogeneity) of the
high-grass, mixed, emerging, and floating communities were lower, but that of the
submerged community was higher. It was inferred that the succession of the Shenmi
Lake deteriorated after the disturbances of flood pulses, and demonstrated a cyclic
succession pattern when comparing the water level fluctuation, and also that the

species diversity in a lake with pulsing mechanism was higher in comparison with the



Tsuifeng lake, where the intra-annual water level fluctuation was higher.

Night investigations for Sinonatrix percarinata suriki were employed at the
outlet of the Shenmi Lake once or twice a month from Apr. 2007 to Mar. 2008.
Although the field data collection was once hindered, and the data quality not as ideal
as expected due to the extremely declined lake water level, lake eutrphication and the
violent out-wash during typhoons, the results still demonstrated a better body
condition of Sinonatrix percarinata suriki in Shenmi Lake, and a higher density than
the other populations in Chutzehu, Yangminshan and Fushan Botanical Garden.
However, the results also indicated that the clutch size and the largest body size of the
Sinonatrix percarinata suriki population in the Shenmi Lake are notably smaller than
that from the other populations in northern Taiwan. It is hypothesized that the
reproduction character and body size of the Sinonatrix percarinata suriki population
was changed due to the stresses caused by the flood pulsing effects, but more
empirical research is required to verify this belief.

Althought the population dynamics of Sinonatrix percarinata suriki and
vegetation types fluctuations were good indicators of the flood pulsing mechanism,
continued monitoring would be required, to support the information necessary for

management considerations of other shallow lake ecosystems in Taiwan.

Keywords: flood-pulsing mechanism, Sinonatrix percarinata suriki, vegetation type,

disturbance, shallow lake, water level
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FANAFAEES S ANERE R - EagEd (3 EE > 2007) -

(z) PirfEESR L
195 ¢h 23 % Bodi



AFTF 2005 & 8 % BB AT S > K- b (£2) wEH- =%
REAMI A LR R 4R RGTR 220060 # 8 7 % - o APFFETK 8
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Sx5ml e[ R EE G- BEF o ME SRS R 2B 6 5 22 mP i)

FLEL-BRFOEBIEAANDFLREELE - FEF AR EE Bk
RERLRERG eSS RO L AR RE A IR TS Rl
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(3) FHA

EHEHAFTUIVED Y F 82 L FHEA 17 (CCA) "5 485~ 47 (DCA)
5 e dp i A 172 (TWINSPAN) i@ (7447101 jafe sz 4% « 3 5 G5 A
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IV) kA XA FEHEFRFREFR - (FIER - FRAE - 1983) L S
PRS2 100% 5 A o R E T A R * AR Excel ﬁ%l TG AR BB TS LR
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1999) -
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ZFREE S nEEEE > A RREAER > ML ERRAMM A By
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EHEHZAFGEIRERYPEF e S22 pd o @ BApinz 1% £ H &
A RA R e E o AT 2 FTf S AR~ 17 (DCA) 2%

,,,,,,

BAERAFES T H RES AR 472 (TWINSPAN) i & - 8 8343
m DCA R EHFHEER 2R AF M % (Kent and Paddy, 1992) -

(4) *» b ERBPEE 2R
WRA e PR A AP Y A AL R BR AR E R B o K 2005 & 8
FI 2007 £ 57 2 B4 A end S TR R T g I EEAS SRR 0 kL
PG c DNBRBREFRERA A FEFAEE BT FEFYORRE
BEREDFN L BExcel Bl A A REFLR BT R Y AR
T B (77 e PEE S vt g o
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P azb fAaz bEENDRZESFFEGRAETEL AR DR

(5) A fa 2 7w B R
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B iR g ALY RH T R £ 0 p 2006 £ B R R AR
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* e @iz (Scale clipping method ) » sedRAtd 38 fu F .~ £ T e 50 | B AR
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index) * MG ERP 9k 7 £ 0 318 2554395 Seigel et al. (1998) &4 5k
BEEF RN G OOV FE 0 3 E D F AT
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Evapotraspiration

Watershed

Runoff
Hydrological Model
in Sheng-Mi Lake
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Growth Model with Pulses
in Sheng-Mi Lake
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MARP N PE AL € BN AR TR B p 2 R Y PR R R
BE R B A RDET K iﬁﬁﬁﬁl%#f¥lﬁﬁﬁ(mmﬁ
58 ) 2% % kgimhit o
PEBAFRLPACIFERESAG S SHEER S e84 BRR TS
2 368 BHEE £ ALT ﬁ#ﬁ%W6%H2ﬁoUmﬁ& F]F A u] G
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PTERIDOPHYTA

ASPLENIACEAE
Asplenium antiquum Makino
Asplenium normale D. Don

ATHYRIACEAE
Athyrium arisanense (Hayata) Tagawa
Athyrium erythropodum Hayata
Athyrium iseanum Rosenst.
Cystopteris fragilis (L.) Bernh.
Diplazium amamianum Tagawa
Diplazium dilatatum Blume
Diplazium doederleinii (Luerss.) Makino
Diplazium esculentum (Retz.) Sw.

AZOLLACEAE
Azolla pinnata R. Brown

BLECHNACEAE

Woodwardia unigemmata (Makino) Nakai

DAVALLIACEAE
Davallia mariesii Moore ex Bak.

DENNSTAEDTIACEAE

Dennstaedtia scabra (Wall. ex Hook.) Moore

Hypolepis punctata (Thunb.) Mett.
Monachosorum henryi Christ

Pteridium aquilinum (L.) Kuhn subsp. latiusculum (Desv.) =
=

Shieh

DRYOPTERIDACEAE
Arachniodes festina (Hance) Ching

Arachniodes pseudo-aristata (Tagawa) Ohwi
Arachniodes rhomboides (Wall. ex Mett.) Ching
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Dryopteris polita Rosenst.

LOMARIOPSIDACEAE
Egenolfia appendiculata (Willd.) J. Sm.

LYCOPODIACEAE
Lycopodium complanatum L.

POLYPODIACEAE
Colysis wrightii (Hook.) Ching
Lemmaphyllum microphyllum Presl
Lepisorus thunbergianus (Kaulf.) Ching
Microsorium buergerianum (Miq.) Ching
Pyrrosia lingua (Thunb.) Farw.

PTERIDACEAE
Pteris fauriei Hieron.
Pteris setuloso-costulata Hayata
Pteris wallichiana Ag.

SELAGINELLACEAE
Selaginella delicatula (Desv.) Alston
Selaginella doederleinii Hieron.
Selaginella involvens (Sw.) Spring
Selaginella moellendorffii Hieron.
Selaginella remotifolia Spring

THELYPTERIDACEAE
Christella acuminata (Houtt.) L'ev.

Parathelypteris glanduligera (Kunze) Ching

DICOTYLEDONS
MYRIACEAE
Myrica rubra (Lour.) Sieb. & Zucc.

Ficus formosana Maxim.

URTICACEAE
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Elatostema lineolatum Wight var. majus Wedd.
Elatostema trilobulatum (Hayata) Yamazaki
Gonostegia hirta (Bl.) Migq.

Pellionia radicans (Sieb. & Zucc.) Wedd.
Pilea brevicornuta Hayata

Pilea melastomoides (Poir.) Wedd.

Pilea microphylla (L.) Licbm.

Urtica thunbergiana Sieb. & Zucc.

PROTEACEAE
Helicia formosana Hemsl.

POLYGONACEAE
Polygonum chinense L.
Polygonum dichotomum BI.
Polygonum longisetum De Bruyn
Polygonum posumbu Buch.-Ham. ex Don
Polygonum praetermissum Hook. f.
Polygonum thunbergii Sieb. & Zucc.

CARYOPHYLLACEAE
Stellaria aquatica (L.) Scop.
Stellaria arisanensis (Hayata) Hayata

LAURACEAE
Lindera akoensis Hayata
Lindera communis Hemsl.

RANUNCULACEAE
Clematis henryi Oliv. var. morii (Hayata) Yang & Huang
Clematis tashiroi Maxim.

LARDIZABALACEAE
Stauntonia hexaphylla (Thunb.) Dcene.
Stauntonia obovata Hemsl.
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CERATOPHYLLACEAE
Ceratophyllum demersum L.

SAURURACEAE
Houttuynia cordata Thunb.

PIPERACEAE
Piper kadsura (Choisy) Ohwi

THEACEAE
Camellia brevistyla (Hayata) Coh.-Stuart
Camellia transarisanensis (Hayata) Coh-Stuart
Eurya crenatifolia (Yamamoto) Kobuski

SAXIFRAGACEAE
Hydrangea paniculata Sieb.
Pileostegia viburnoides Hook. f. & Thoms.
Schizophragma integrifolium Oliv. var. fauriei (Hayata)
Hayata

ROSACEAE
Duchesnea indica (Andr.) Focke
Rubus corchorifolius L. f.
Rubus croceacanthus Levl.
Rubus liuii Yang & Lu
Rubus pectinellus Maxim.
Rubus sumatranus Migq.
Rubus swinhoei Hance

BALSAMINACEAE
Impatiens uniflora Hayata

VITACEAE
Cayratia japonica (Thunb.) Gagnep.

Tetrastigma umbellatum (Hemsl.) Nakai

VIOLACEAE
Hybanthus enneaspermus (L.) F. v. Muell.
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Viola arcuata Bl. Yo X

Viola formosana Hayata AT E
BEGONIACEAE s FE AL
Begonia formosana (Hayata) Masam. JKong e
CUCURBITACEAE i 73?‘: F
Gynostemma pentaphyllum (Thunb.) Makino RORE
MELASTOMATACEAE LS o
Sarcopyramis napalensis Wall. var. bodinieri Levl. [ ey
Sarcopyramis napalensis Wall. var. delicata (C. B. ERI I L
Robinson) S. F. Huang & T. C. Huang
ONAGRACEAE g g
Ludwigia octovalvis (Jacq.) Raven kTR
Ludwigia ovalis Migq. FE-RT R

ARALIACEAE I
Hedera rhombea (Miq.) Bean var. formosana (Nakai) Li  ~ %% % %

UMBELLIFERAE=APIACEAE HA5F
Hydrocotyle batrachium Hance oY E
Hydrocotyle dichondroides Makino L xg g
Hydrocotyle setulosa Hayata P2 X e g
Hydrocotyle sibthorpioides Lam. xR E
Oenanthe javanica (Bl.) DC. k5%
Oenanthe pterocaulon Liu, Chao & Chuang Feokgg

OLEACEAE B
Ligustrum liukiuense Koidz. pALy

GENTIANACEAE qe PE L
Tripterospermum lanceolatum (Hayata) Hara ex Satake ENNIR LRV

(B ) 5)
Tripterospermum taiwanense (Masam.) Satake oA R
RUBIACEAE N
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Damnacanthus indicus Gaertn.
Galium echinocarpum Hayata
Galium formosense Ohwi
Galium trifidum L.
Mussaenda pubescens Ait. f.
Nertera nigricarpa Hayata
Ophiorrhiza japonica Blume
Paederia foetida L.

CALLITRICHACEAE
Callitriche japonica Engelm. ex Hegelm

LABIATAE =LAMIACEAE
Lycopus lucidus Turcz. var. formosana Hayata
Mosla chinensis Maxim.
Salvia formosana (Murata) Yamazaki

SCROPHULARIACEAE
Mazus fauriei Bonati

Mazus pumilus (Burm. f.) Steenis
Torenia concolor Lindley var. formosana Yamazaki

Veronica peregrina L. var. xalapensis (H. B. K.) Penn.

ACANTHACEAE
Strobilanthes rankanensis Hayata
Hemiboea bicornuta (Hayata) Ohwi

LENTIBULARIACEAE
Utricularia australis R. Brown
Utricularia gibba L.
Utricularia minor L.

Plantago asiatica L.

CAMPANULACEAE
Lobelia chinensis Lour.
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)

Lobelia zeylanica L. FlE LA E
Lobelia nummularia Lam. S RiEE Y
Peracarpa carnosa (Wall.) Hook. f. & Thomson LB
COMPOSITAE=ASTERACEAE A
Crassocephalum crepidioides (Benth.) S. Moore Pefei
Dichrocephala integrifolia (L. f.) Kuntze KE¥
Erechtites valerianifolia (Wolf ex Rchb.) DC. By
Farfugium japonicum (L.) Kitam. L g
MONOCOTYLEDONS E+EEFLr
ARACEAE e T
Acorus gramineus Soland. FE(EL - B
Arisaema heterophyllum Blume NEAE
Arisaema taiwanense J. Murata A
COMMELINACEAE VR E AL
Amischotolype chinensis (N. E. Br.) E. Walker ex Hatus. * B % & i=(X B %)
Commelina communis L. Ll
Murdannia keisak (Hassk.) Hand.-Mazz. ke E
CYPERACEAE R
Carex filicina Nees g
Carex morii Hayata B E
Schoenoplectus mucronatus (L.) palla subsp. robustus k£ =
(Miq.) T. Koyama
DIOSCOREACEAE g
Dioscorea japonica Thunb. EET L

GRAMINEAE=POACEAE + ~F
Cyrtococcum accrescens (Trin.) Stapf Ffas * %
Cyrtococcum patens (L.) A. Camus i %k
Isachne albens Trin. CERT
Isachne globosa (Thunb.) Kuntze P &
Leersia hexandra Sw. ERL NS
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Miscanthus sinensis Andersson
Oplismenus compositus (L.) P. Beauv.
Panicum brevifolium L.

Setaria palmifolia (J. Konig.) Stapf

JUNCACEAE
Juncus effusus L. var. decipiens Buchenau
Juncus leschenaultii J. Gay ex Laharpe

LEMNACEAE
Lemna aequinoctialis Welw.
Spirodela punctata G. Mey.

LILIACEAE
Liriope spicata (Thunb.) Lour.

ORCHIDACEAE
Cephalantheropsis gracilis (Lindl.) S. Y. Hu
Odontochilus lanceolatus (Lindl.) BI.

POTAMOGETONACEAE
Potamogeton crispus L.
Potamogeton octandrus Poir.
Potamogeton oxyphyllus Migq.
Potamogeton pusillus L.
Potamogeton maackianus A. Benn.

SMILACACEAE
Smilax china L.
Smilax discotis Warburg

SPARGANIACEAE
Sparganium fallax Graebn.

ZINGIBERACEAE

Alpinia intermedia Gagn.
Alpinia pricei Hayata
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