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Tab. 1 Single heavy metal potential ecological hazard index corresponding to the degree of hazard classification stan-
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Tab.2 Average content of Hg in the surface sediments of Jinzhou Bay compared with other bays
[19] [20] [21] [22] [23]

Hg(mg/kg) 4337 0.135 0.570 0.053 0.031 0.049
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Tab.3 Evaluation results of potential ecological risk index of Hg in surface sediments of Jinzhou Bay
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Tab.4 Transparent circle diameter of metabolic enzyme of heterotrophic bacteria in surface sediments of Jinzhou Bay
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Fig.3 Clearing zones of Hg-resistant heterotrophic microorganism isolated from surface sediments of Jinzhou Bay
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Tab. 5 Correlation between the activities of heterotrophic
bacterial enzymes and Hg content
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Abstract: To understand the effects of Hg on the major metabolic enzymes of heterotrophic bacteria in the surface
sediments of Jinzhou Bay, in this study, we conducted field investigations and collected surface sediment samples
from Jinzhou Bay in August 2012. We evaluated the potential ecological risk of Hg using the Hakanson method and
performed diffusion plate assays to measure the activity of four kinds of metabolic enzymes of heterotrophic bacte-
ria. The results showed that the content and potential ecological risk of Hg were highest and most serious in the
estuary and this situation gradually weakened from the estuary to the ocean, which indicated that most Hg in the
surface sediments of Jinzhou Bay originated from land sources. The metabolic enzyme activity of heterotrophic
bacteria and the ratio of resistant heterotrophic bacteria were both higher in the southwest coastal waters than in the
northeast offshore waters, which were also similar to the distribution of the heavy metal Hg content and the
Hakanson potential ecological risk. This indicates that the metabolism of heterotrophic bacteria changed under
long-term high concentrations of heavy metals pollution and produced a certain physiological resistance to heavy
metals. The contents of phosphatase, protease, and lipase showed a significant positive correlation with the content
of the heavy metal Hg, respectively, which indicates that they can be used as sensitivity indexes to reflect heavy
metal Hg pollution in the surface sediments of Jinzhou Bay.
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