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Fig. 1 Change in concentration of inorganic nitrogen in ambient
water during the formation and evolution of detrital microzone
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SPECIFIC NUTRIENT TRANSFORMATION PROCESSES
AND CHANGE IN DEHYDROGENASE ACTIVITY
DURING FORMATION AND EVOLUTION OF
MARINE DETRITAL MICROZONE*

Wang Yan, Cao Wenda
(Institute of Oceanology, Academia Sinica, Qingdao 266071)

ABSTRACT

Fragile and flocculent detrital aggregates in the sea known as marine snow are
ubiquitous and abundant components of the sea environment, an important site of
phytosynthesis and nutrient regeneration, Detrital microzones as unique microenvi-
ronments in oceanic waters support biochemical properties distinct from the ambient
(such as high metabolic activity), and play an important role in the flux of energy
and matter. This investigation on the specific nutrient transformation processes and
change in dehydrogenase activity during the formation and evolution of the detrital
microzone revealed the simultaneous presence of the processes of nitrification, den-
itrification, and accumulation of high concentration of NO; in aerobic waters.
Dehydrogenase activity (DHA) reached maxium on the 4th day and oscillation of
DHA occurred around the 92nd and 192nd day. The paper pointed out that marine
detritus surfaces not only support a succession of microbial communities but also
undergo successional change in non-equilibrium processes. When organic compounds
are oxidized and the resulting depletion of O, leads to the formation of a redox
gradient and a reduced microzone on the detritus surface, NO37, SO, CO}” may
serve as terminal electron acceptors of respiration in the reduced region during
evolution of microzone. The redox gradient of the detrital microzone allows aerobic
and anerobic processes to coexist in close proximity, indicating different terminal
electron acceptors may distribute spatially in the detrital microzone. The detrital
microzone permits specific nutrient transformation processes which may not prosper
or even be inhibited in the ambient waters. In response to the change in the det-
rital microzone nonequilibrium processes microbial communities regulate metabolism.
The DHA increases at the change in terminal acceptors. The mechanism maintai-
ning the stability of the detrital microzone is also discussed.
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