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Application of coral geochemical tracers to understanding
environmental changes

Chuan-Chou Shen', Hung-Wei Chiang®, Kuei-Shu Li*, Yue-Gau Chen',
Kerry Sieh?, Xianfeng Wang®, R. Lawrence Edwards®

! Department of Geosciences, National Taiwan University
2 Division of Geological and Planetary Sciences, California Institute of Technology,
Pasadena, CA, USA
¥ Department of Geology and Geophysics, University of Minnesota, Minnesota, USA

Past is a key to understanding contemporary global change and
predicting future trend. The combination of abundant geochemical
tracers and applicability to both near-term and Quaternary
environmental conditions provides coral as one of the richest of natural
archives. Appropriate interpretation of coral-inferred records accounts
on both fidelity of coral geochemical proxies and accurate age control.
We have developed a technique to quantitatively reconstruct past sea
surface temperature and precipitation records in Nanwan area, using
Porites coral skeletal Sr/Ca and &0 data. We used in situ
hydrological data, mixing models, as well as skeletal '°0, to establish a
hydrological model, showing the relationship between residual §®0 and
annual precipitation. Applying to a 6.73-ka fossil coral collected from
Stone-Cow Bridge, the seasonal anomaly of residual §'°0 was 2 times
that of present based on the Sr/Ca-8'°0 records, suggesting that an
annual rainfall of 1,800-3,300 mm/yr at the window of mid Holocene,
1-1.5 times that of today. The phase shift of residual 8'°0 anomalies
indicates that the rain season occurred from the early-mid spring to mid
summer, ~ 2 months earlier than today. Recently, we developed a
high-precision determination of coral Sr/Ca ratio using quadrupole
inductively coupled plasma mass spectrometry to improve sample
throughput. To provide an accurate age control for long-term coral
proxy records, we established a coral *°Th dating technique with a
precision better than one year. Application of the newly developed
analytical techniques will play a pivotal role for understanding the
spatial and temporal variability of climate systems (e.g., East Asian
monsoon, El Nifio-Southern Oscillation and Indian Ocean Dipole) and
occurrence of abrupt environmental events (e.g., earthquake, tropical
cyclone and anthropogenic pollution).
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Changes of Juvenile Morphology and Photoprotection
Mechanism with its Growth

Chung-kai Liang, Tse-MIn Lee and Li-Lian Liu

National Sun Yat-Sen University , Institute of Marine Biology

Abstract

The sponge (Halichondria okadai) is one of the most common
sponges in the intertidal zone in Peng-Hu, Taiwan. Settled juveniles
are found on the back side of rocks from July to October. When the
juvenile exposes to sunlight, its color changes gradually from white to
black. In the present study, changes of juvenile morphology with its
growth and the content of photoprotective substances having the
putative role in UV photoprotection were examined. It has been found
that the composition of spicules is different between juveniles and adults.
In juvenile, microscelers are the main form. However, megascelers are
the major type in adult.  Juvenile color changes were not correlated to
the sponge surface area. Through the histological examination, we
found that there were more black chromatocytes in surface layer than
mesohyl layer. In comparison, the total content of black chromatocytes
and mycosporine-like amino acids (MAAs) were more in black
juveniles than the white ones. Because of the low content of MAAS in
sponges, it is suggested that black chromatocytes play the major role in

photoprotection.
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Chemotaxis as the recognition process that initiates
endosymbiosis between Cnidaria and Dinoflagellate

Jimmy Kuo, Chii-Shiarng Chen, Li-Hsueh Wang, Lee-Shing Fang
Coral Symbiosis Research, Department of Planning & Research, National Museum
of Marine biology & Aquarium, Pingtung 944, Taiwan.

Abstract

Many marine cnidarians, such as sea anemones and corals, harbor
photosynthetically active unicellular algae in their cells.  This
mutualistic pattern of life inside the cell, or “endosymbiosis”, is though
to be regulated by molecular interactions between the host cell and
symbionts (mostly belong to the Symbiodinium spp. and commonly
referred to as zooxanthellae). Endosymbiosis is initiated by
recognition and binding of symbionts onto plasma membrane of host
endoderm cells, follow by phagocytosis of the symbionts into endoderm
cells. Specific type of recognition mechanism remains totally unknown.
In the present work, we are exploring a possible recognition mechanism
between hosts and symbionts by chemotaxis. The stony coral
(Euphyllia glabrescens) and free-living Symbiodinium spp., isolated
from the same host coral, were chosen as a model system. To
understand the mechanism of specific recognition, a modified
quantitative capillary assay was used to measure Symbiodinium
chemotaxis toward mucus secreted by the coral.  Our results
demonstrate (i) there is a light-dependent swimming movement of the
isolated symbionts, (ii) the movement is chemotactic in nature, which is
specific toward the mucus isolated from its host animal and (iii) the

chemotaxis can be abolished when the mucus is heated to 90 oC for 3
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hour, indicating an involvement of chemical signals with enzymatic
activity in nature. Evidence from the present study has suggested an
important role of Cnidarian mucus which signals for the recognition and
further acquisition of free-living symbionts inside the open ocean

environment.

Keywords: Chemotaxis; Coral mucus; Zooxanthellae; Euphyllia

glabrescens; Symbiodinium spp.; Dinoflagellae.
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What is more important to the timing of sex change in the
coral-inhabiting snail Coralliophila violacea? Sex ratio or
Female Size

Ming-Hui Chen*? Keryea Soong?
! National Museum of Marine Biology and Aquarium, Taiwan, ROC
% Institute of Marine Biology, National Sun Yat-Sen University, Taiwan, ROC

Abstract

Knowing the timing of sex change in a sequential hermaphroditic
organism is critical to understanding its life history, and many models
have been developed to predict the optimal timing of sex change in
different situations. Number of mates, sex ratios and size of females
are all considered important factors to affect fitness. Change of sex in
the coral-inhabiting snail Coralliophila violacea may occur in a wide
range of sizes among different snails patches in the field. This
phenomenon provides us a chance to find the factor most relating to the
timing of sex change in a snails patch. In this study, we focus these on
two factors and we want to know what is important to the timing of sex
change. The sex ratio (Female/male), proportion of male and female
were not significantly correlated to the estimated size at sex change in a
snail patch. On the other hand, the size of largest female and the mean
size of females were significantly correlated with the estimated size at
sex change in a snail patch. These results suggest that the size of
females in a snail patch is more important than the sex ratio in

influencing the timing of sex change of individual snails.
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