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Eutrophication of the Danshuei River System

Kon-Kee Liu*l, Shuh-Ji Kaoz, Gwo-Ching Gong3, Jr-Chuan Huang 4,
Liang-Saw Wen’, Wei-Jen Huang’, Chun-Shian Cheng', Cheng-You Lan'

'Institute of Hydrological & Oceanic Sciences, National Central University, Jungli, Taiwan
*Research Center for Environmental Changes, Academia Sinica, Taipei, Taiwan
3Institute of Marine Environmental Chemistry and Ecology, National Taiwan Ocean University,
Keelung, Taiwan
*Department of Geography, National Taiwan University, Taipei, Taiwan

*Institute of Oceanography, National Taiwan University, Taipei, Taiwan

The Danshuei River watershed in northern Taiwan is heavily industrialized and
commercially developed with more than five million inhabitants. Anthropogenic
wastes discharged to the Danshuei River strongly affect the concentrations of
suspended organic matter and nutrients. The upper reaches of the tributaries were
found to be well-aerated with relatively low dissolved inorganic nitrogen (DIN) and
dissolved inorganic phosphorus (DIP). As the river flowed through the greater
metropolitan area of Taipei, the river water became hypoxic because aeration rates
could not catch up with elevated oxygen consumption rates, the concentrations of DIP
and DIN increased drastically reaching concentrations up to 22 uM and ~600 pM,
respectively. Conservative mixing controlled silicate and DIN concentrations in
most cases, while DIP mostly showed removal in the estuary. Ammonium was the
predominant species of DIN. The mean annual loadings of DIP and DIN in the
Danshuei River are to be estimated. Carbon and nitrogen isotopic compositions were
used to trace the origin of organic matter by analyzing nitrogen isotopic compositions
of particulate nitrogen (PN) and particulate organic carbon (POC). The results showed
that particulate nitrogen isotopic values (8'°Npy) in the Danshuei Estuary fall in the
range from -17%o to +4%o, which is lower than the values observed in other estuaries
in the world. Since particulate organic matter (POM) and chlorophyll a (Chl-a)
showed good linear relationship, algal biomass growing on the high anthropogenic

nutrients was a major source of organic matter.
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Carbonaceous materials as a potential pollution marker to

evaluate persistent organic pollutants in aquatic sediments

Chin-Chang Hung

Institute of Marine Geology and Chemistry, Sun Yat-sen University, Taiwan

Recent studies have shown that many persistent organic pollutants (POPs, e.g.,
polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs) and
various pesticides), are strongly associated with carbonaceous materials (including
organic carbon (OC) and black carbon (BC)). We hypothesize that carbonaceous
materials can be used as a first-order pollution index, to indicate areas where POP
pollution may require further investigation. We tested our hypothesis and found that
strong, positive correlations between BC and OC contents versus the concentrations
of PCBs (and PAHs) existed in estuarine sediments of the Danshui River in 2005 and
2008. Thus, our preliminary results demonstrate that POC and BC are potential
indicators of the POP pollution potential in fluvial sediments of the Danshui River in
Taiwan. This innovative approach can provide a simple, relatively inexpensive and
expedient means to monitor concentrations of POPs in polluted aquatic sediments of
Taiwan, and/or those having a legacy of POP inputs.
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Summertime Sea Surface Temperature and Salinity Fronts
in the Southern Taiwan Strait

Fan Zhang®, Jia Zhu®, Jianyu Hu*", Zhenyu Sun®, Zhaozhang Chen®, Igor M. Belkin"

* State Key Laboratory of Marine Environmental Science, College of Oceanography and
Environmental Science, Xiamen University, Fujian 361005, PR China
® Graduate School of Oceanography, University of Rhode Island, Narragansett, RT 02882, United
States

Summertime temperature and salinity fronts in the southern Taiwan Strait are
investigated mainly using high-resolution data sampled by Sea Bird SBE 21 during
the cruise (June 30th-July 4th, 2011). These fronts include the Taiwan Bank Front, the
Dongshan-Nan’ao Front and the Pearl River Plume Extension Front. Front strength
and width are examined quantitatively, and the mechanism of formation for each front
is discussed. The Taiwan Bank Front consists of two branches: the broad and weak
northern branch and the southern one. Front strength and width could be up to 0.5
°C/km and 10 km, respectively. It is proposed that the Taiwan Bank Front is a tidal
front, which is actually driven by the strong tidal currents, while the steep topography
modifies front intensity and location. The most important feature of the
Dongshan-Nan’ao Front, a wind-driven coastal upwelling front, is its front instability
that enhances the horizontal variability of the front. The Pearl River Plume Extension
Front is dominated by the intrusion of the Pearl River plume, which is driven by the
dominant monsoon and currents. In June and July, when the Pearl River discharge
peaks and local wind favors the plume’s intrusion into the southern Taiwan Strait, the

plume could reach as far as to the Taiwan Bank.

* Corresponding author. Email: hujy@xmu.edu.cn

** Supported by the National Basic Research Program of China through projects of
2009CB421208, and the Natural Science Foundation of China through projects of 40821063,
41049905 and 40576015. We thank the crew of R/V Yanping 2 and all of the cruise participants
for help with the field work.
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Observation of Internal Solitary Wave in the Southern Taiwan
Bank in July 2011

Xiaolin Bail, Zhaozhang Chenz, Jianyu Hul’z*, Zhiyu Liuz, Zhenyu Sunz, Jia Zhu?

! College of Oceanography and Environmental Science, Xiamen University, Xiamen 361005

% State Key Laboratory of Marine Envrionmental Science, Xiamen University, Xiamen 361005

Through analysis on the measured CTD data from two investigation stations in
the southern Taiwan Bank in July 2011, we get the variation features of temperature
and salinity, and observe the phenomenon of internal solitary wave. The results
indicate: (1) the variation features of temperature and salinity are complicated in the
southern Taiwan Bank, which is associated with the effect of internal tide and
internal solitary wave; (2) the period and intensity of internal tide depend on the tide
and site; (3) the period of internal solitary wave is 6 min, and the attenuation slope
of power spectra is -2; (4) a depression internal solitary wave is observed, which

results from the elevations of thermocline and halinecline caused by internal tide.

* Corresponding author. Email: hujy@xmu.edu.cn

** Supported by the National Basic Research Program of China through projects of
2009CB421208, and the Natural Science Foundation of China through projects of 40821063 and
41049905. We thank the crew of R/V Yanping 2 and all of the cruise participants for help with the
field work.
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A new perspective on the marine biological oceanographic
research in the continental ecosystem of East China Sea -
Molecular indicators as a tool to monitor the marine coastal

ecosystem

Kuo-Ping Chiang'*",Chih-Ching Chung?®, Jeng Chang®

'Institute of Environmental Biology and Fishery Science, National Taiwan Ocean University
*Institute of Marine Environmental Chemistry and Ecology, National Taiwan Ocean University,

*Institute of Marine Biology, National Taiwan Ocean University,

Traditionally, the research of biological oceanography focuses on the
relationship between marine microbes and environment, especially the response of
microbes to the environmental change. Marine ecologists focus on quantitative data of
abundance, biomass, growth, and grazing rate of marine microbes, chemists study the
element cycles within a marine ecosystem and transport processes between marine
and atmospheric environments. Together they hope to achieve a carbon budget and
pinpoint the major carbon and nutrient pathways. Most of these studies use the
so-called “black box” approach and consider the component of microbes as
homogenous assemblages of cells. The composition of microbial assemblage or the
physiological dynamics of a specific population, therefore, would not be considered in

these researches.

Recently, some molecular techniques have been applied to biological
oceanographic research of the East China Sea and the coastal ecosystem off
northeastern Taiwan. These studies have three fundamental directions: 1. the response
of microbes to the environmental changes such as global climate change; 2. the
community composition of prokaryotes and eukaryotes in the marine ecosystem; and
3. estimation of carbon flux in the microbial web, especially focusing on the
determination of growth rate or grazing rate of a specific assemblage or population of

microbes.

In the first direction, the mRNA levels of certain genes sensitively vary with the
physiological status of phytoplankton, thus they are potentially useful as indicators of
cell division rate, photosynthetic efficiency, and nutrient stresses. Plankton ecologists
apply 16S/18S rRNA to evaluate species diversity and quantify nutrient-limiting
indicator to detect nutrient stress in natural assemblages of marine phytoplankton. The

diversity of nitrate transporter (Nrt2) sequences in the East China Sea has been
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investigated by using single-cells isolated by micro- manipulator. The diversity of
sequences obtained will then be used to design quantitative PCR primers in the future
to actually measure mRNA expression of Nrt2 in the East China Sea. Some
nutrient-limiting indicators (idiA: iron deficiency, ntcA: nitrogen deficiency, pstS:
phosphorus deficiency) were used to study the impacts of Asian dust storm events on
the ecology of pico-cyanobacterial plankton in the oligotrophic Kuroshio. These
results demonstrated that iron, nitrogen, and phosphate brought by Asian dust storms
promoted the growth of clade II of Synechococcous in the oligotrophic pelagic

ecosystem.

The molecular tool has been very useful for examining the phylogenetic
composition of microbial community. Other protozoologist focuses on the 18S rRNA
gene diversity of picoeukaryotes, particularly the novel marine stramenopiles (MAST).
The MAST is heterotrophic nanoflagellates and may be the important predators on
picoplankton. Thus, their phylogenetic distribution was delineated in the ECS and
showed that some MAST clades varied with latitudes and depth. Moreover, a positive
relationship was observed between the MAST-4 and Synechococcus abundances, and
experimental work has showed ingestion of Synechococcus by MAST-4. These

strongly indicated a predator- prey relationship between them.

Finally, the specific grazing rate or specific growth rate of microbes was studied
by fluorescence in situ hybridization (FISH) to estimate the consumption on
picoplankton at the taxonomical-group level, such as the haptophyte grazing on

Synechococcus or bacteria.
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Spatial and temporal variations of phytoplankton community structure were studied
in subtropical coastal upwelling system in the northern South China Sea using
HPLC-based photosynthetic pigments during summer upwelling season during 1994,
2004, 2005, 2006 and 2008.

Results showed that both phytoplankton pigments and group composition
showed significant variations among upwelling seasons in the different years.
Diatoms dominated phytoplankton community with 43% and 65% during summers of
2005 and 2006, respectively, while cyanobacteria dominated the community with 35%
and 49% during summers of 2004 and 1994, respectively. Such interannual variation
of phytoplankton community was teleconnected to the ENSO events. El Nifio
strengthened, which was weaker SW monsoon and SW-induced upwelling during
summers of 1994 and 2004, while El Nifio weakened during summers of 2005 and
2006, which was stronger SW monsoon and thus induced stronger upwelling during

summers of 2005 and 2006.
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