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Abstract

Abstract

Key words: Branchinella kugenumaensis, Eulimnadia braueriana, Lynceus biformis,

dormant egg, spatial structure, hatch

Chapter 1: Introduction

Three species of large branchiopods (Branchinella kugenumaensis, Eulimnadia
braueriana, Lynceus biformis, Crustacea: Branchiopoda) live in Siangtian Pond, an
ephemeral wetlands in Yang-Ming-Shan National Park. Under-unpredictable weather,
these animals survive and sustain by dormant eggs with multiple: membranes during
unfavorable periods. Their hatching mechanism and time scheme are tightly related
with bet-hedging strategy on spreading the risk of abortive hatching. Moreover, the
spatial structure of egg bank can reflect population dynamics in long-term process.
Although the free-living stage of branchiopods had been studied systematically, the
dormant stage in the sediment, however, remains unknown. The goals of this study
contain (1) demonstrating the egg bank density gradients and functional sizes, and (2)
preliminary clarifying the hatching patterns of the sympatric large branchiopods in

Siangtian Pond.

Chapter 2: Methods

(1) For demonstrating the egg bank density gradients and functional sizes, I took
superficial sediment from 58 sampling points, identified each species egg, recorded
the number, calculated the density, and estimated the egg bank size. (2) To clarify the
hatching patterns, five grams sediment were immersed in 450 ml dechlorined water,

maintained temperature within 20-22 ‘C, and kept 12-12 hrs light/dark cycle per day

in each trial. Repetitive dry/wet cycle was continued until no hatch occurred in the

trial. I conducted 12 hatching trial for each sampling points.

Chapter 3: Results

(1) The distribution of egg density gradient showed significant difference among
these three species. Branchinella kugenumaensis concentrated in the three deepest
places, Eulimnadia braueriana clumped near the two naked paths, and Lynceus

biformis distributed around the region with dense vegetated common rush. Lynceus
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biformis was the most abundant species in large branchiopods egg bank composition.
(2) Laboratory experiments showed that both the initial hatch time and cumulative
hatching rate of B. kugenumaensis and E. braueriana were exponentially decreased
and increased throughout incubations, respectively. However, no L. biformis hatched

out in all the experiments.

Chapter 4: Discussion and suggestions

(1) Different egg bank distribution patterns among species may be explained by
the species-specific maturation time and spatial usage. Branchinella kugenumaensis
was passively restricted to small area around the three deepest holes when it spawned.
Eulimnadia braueriana and L. biformis may have different microhabitats preference.
(2) This study indicates that pre-incubation can trigger rapid and large amount of
hatching, which may be due to the frequent light rains during prevailing northeast
monsoon after autumn. Hatching proportion of E. braueriana was higher than B.
kugenumaensis. Combing with the differences in species-specific maturation time, the
recruitment chance of E. braueriana should be higher, and thus adapted its hatching

strategy to Siangtian Pond better than B. kugenumaensis.

Suggestions on management:

Siangtian Pond is one of the most famous tourism places in Yang-Ming-Shan
National Park. Anthropogenic disturbances from multiple aspects may have serious
threats. Collecting large branchiopods illegally should be prohibited and controlled by
not only displaying a warning sign but also enhancing patrols. Until now, Siangtian
Pond is the only known large branchiopods habitat in Taiwan Island, and plays a key
role in the conservation as well as research of large branchiopod species diversity in
our country. Future studies should focus on hatching mechanisms, population
dynamics, distribution (microhabitat preference), new species and habitats describing,

and comparative studies across different species and habitats.
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