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Preface

"ILife is a dream, making a dream a reality." It was
a dream for me to have the opportunity to go abroad to
pursue my Ph.D. degree at the Graduate School of Ocean-
ography, University of Rhode Island, U.S.A. in 1980 when
I was thirty six years old. My life has been closely
related to marine science since then. Unfortunately, my
home director-Prof. Li Faxi form the of Department of
Oceanography at Xiamen University, passed away shortly
after I came back to China at the end of 1984 with my
degree. However I have been constantly inspired and
urged on by the expectations and instructions that Prof.
Li gave me:"Aim at the forward position, be bold in
making innovations; throw yourself into the ocean, link
theory with practice; unite and cooperate with other
people, draw on each other’s merits; train others for
the profession, serve as their ladder." These words
have become my motto during my years of struggle.

Eight years have passed in a flash. When I recol-
lect the past, I find that there are many things that
are worthy of review about the construction of the new
discipline, biogeochemistry. It was a pleasure for me
to train and grow up together with my young assistants
and graduate students while "throwing ourselves into the
ocean". To date we have undertaken more than 10 state
and provincial programs and published 55 papers in
national and international journals. Two Ph.D. and four
M.S. degrees have been granted. One of my students, Dr.
Dai Minghan said in his thesis preface that under the
enlightenment of his director, Dr. Hong Huasheng, the

obscure feeling of biogeochemistry disappeared. Our
achievements have been generously acknowledged by
national and international experts. All these things

might comfort Prof. Li in his grave because his under-
takings have produced qualified successors.



A new discipline is usually born because of the need
of mankind to survive and develop. Mankind is faced
with problems of resource shortages and environmental
deterioration along with the development of the economy
and society. Now the ocean has become a newly exploited
field. However, the branches of knowledge- marine
chemistry, marine biology, marine hydrology and marine
geology- had formed their own systems respectively so
that it was difficult for them to recognize and cope
with the integrated marine exploitation and protection
problems . independently. Hence the new discipline-~
biogeochemistry, which is at the junction of the above
subjects, was naturally born at the beginning of the
80s. And it had become a popular program of interna-
tional regional cooperation and global study by the
early 90s. »

During these eight years, we cencentrated on the
regional primary production and environmental problems
of Taiwan Strait, Luoyuan Bay in Fujian, Daya Bay in
Guangdong, Jiulong Estuary and Xiamen Western Sea.
Using macroscopic ecological methodology and microscopic
methods at the molecular level, we studied
1. biogeochemical cycling of bioactive elements C, P
2. biogeochemistry of metal elements
3. effecting mechanism and dynamics of marine

microorganisms

The studies involved the biogeochemical processes taking
place at the main interfaces in marine environments
(seawater-particle, seawater-organism, seawater-river,
seawater-atmosphere), effectively promoting the devel-
opment of biogeochemistry in our country. This book
collects the preliminary results of the above studies.
It is divided into four parts.

Part One:

Biogeochemistry of carbon. 9 papers
Biogeochemical cycling of carbon is a basic element
of primary production in the ocean. Carbon dioxide



plays a méjor role in global warming. And the sink of
half of this anthropogenic carbon dioxide is still
unknown. In the program, Minnan-Taiwan Bank Fishing
Ground Upwelling Ecosystem study, the amounts of various
species of carbon in the various reserviors were esti-
mated, suggesting the rapid cycling of carbon in this
region and the important role of bacteria and dissolved
organic carbon. The production, output and rates of the
organisms in the food chain were discussed. The resource
of the fishing ground was further estimated. Above all,
we used sediment traps to estimate flux and new produc-
tion, and applied dynamic box model and numeric model in
the biogeochemical cycling study.

In the important aquaculture base such as Luoyuan
Bay and Daya Bay, the source, availability and role in
the food chain of particulate carbon were revealed by
means of using organic indicators and isotope tracers.

Part Two:

Biogeochemistry of phosphate. 8 papers.

Biogeochemical processes of bioactive elements
varied with the change of outer supplying and inner
cycle. The availability of nutrients and their limita-
tion to production are controlled by transformation and
recycling rates.

In the southern Taiwan Strait and Jiulong estuary,
dissolved inorganic P was low. So we concentrated on P,
its supplying, species, transformation between species
and control on production were studied using macroscopic
ecological methodology. It was identified that upwell-
ing was the main source of P and dissolved organic P was
the main species in the southern Taiwan Strait. But in
Jiulong Estuary, particulate P was the main species in
relationship to the physi-chemical processes taking
place in particles involved Fe and Si. However 1in
Luoyuan Bay, the release of P from sediments and nutri-
ents recycling were the key processes to maintain the
production level. N became the controlling factor of

Lt



production in this region, which was different from that
in Jiulong Estuary.

Part Three:

Microorganism effecting mechanism and dynamics. 6
papers. '

Microorganisms (mainly phytoplankton and bacteria)
play an important role in the transformation, transport
and cycling of bioactive elements. The vertical trans-
port of C produced by phytoplankton, so called "organism
pump", was thought of as a chief way of removing CO, from
surface water. Therefore the study of effecting mechan-
ism and dynamics at the seawater-organism interfaces
drew more and more concern.

In the China-Canada cooperating controlled ecosystem
study, the relationship between the characteristics of
suspended particulate and biological activity was
revealed. The study in situ in Xiamen Western Sea and
culture experiments demonstrated the rapid transform-
ation between dissolved organic and inorganic P with the
medium of phytoplankton.

Using carrier-free P radiotracer to study the
dynamics of P uptake by phytoplankton and bacteria led
to the conclusion that the uptake rate was high in this
region and varied with various phytoplankton species.
And it was also influenced by the concentration of P in
the water, 1light intensity and temperature so that P
might become an inducing factor of red tide in Xiamen
Western Sea.

As to the biological availability of different
species of P, we applied phytoplankton culture experi-
ments with additions of various dissolved organic P. The
results of the experiments indicated that alkaline
phosphatase activity of phytoplankton would suddenly
increase making directly uptake dissolved organic P
possible when dissolved inorganic P decreased to a low
level in the water. Such problems as nutrient species
transform dynamics should be a concern at present

X



because anthropogenic organic pollution is increasing.
Part Four:

Biogeochemistry of metal elements. 12 papers.

The concentration of metal elements is so low in the
seawater that there are many difficulties when measur-
ing them. We tried several methods, such as applying
Sep-Pak C;; reverse-phase liquid chromography and FIA-
FAAS system to directly and rapidly determine trace
metals in small amounts of sea water.

Some trace metal elements have toxicity and nutri-
tion to organisms; on the other hand, their distribu-
tion, species and scavenging are directly and indirectly
influenced by biological activities. 1In the upwelling
region located in Peru near-shore and southern Taiwan
Strait, we found that Fe’* and As®*, which were non-
thermodynamic equilibrium species, were not low in the
water, indicating organisms involved redox processes.
Higher concentrations of dissolved Cu in the microlayer
with abundant organic matter and microorganisms was also
found.

Suspended particles are the carrier for most natural
and anthropogenic matter transported from estuaries to
the ocean and from surface water to the sea bottom.
They are the chief controllers of biogeochemical pro-
cesses. Our study on particulate matter demonstrates
that the amount of weak combining metal increases in the
process of particulate matter transport in Jiulong
Estuary. Such a "hydrogenous" process has an important
effect on the characteristics of particulate matter and
elements’ biogeochemical cycling.

The development of marine biogeochemistry involves
many new theories, concepts and methods. We have only
just begun. From now on we should try to contribute to
the development of this new discipline in the process of
linking the theory with the practice of marine exploita-

X



tion and environmental protection.

We are very grateful to our seniors and friends for
their sincere support and help. Special thanks to Prof.
Dana R. Kester who has shown a great deal of concerns
about my career.

Your advice and suggestions are always welcome.

Director - Huasheng Hong
Environmental Science Research Center

Xiamen University

Xiamen, Fujian, PRC.
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