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Progress in research on the marine microbial loop in the Arctic Ocean

HE Jianfeng' ", CUI Shikai>', ZHANG Fang', HE Peimin®, LIN Ling'"

1 SOA Key Laboratory for Polar Science, Polar Research Institute of China, Shanghai 200136, China
2 College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

3 School of Life Sciences, East China Normal University, Shanghai 200062, China

Abstract; The microbial loop plays an important role in the marine ecosystem. Studies of the microbial loop in the Arctic
Ocean are limited because of sea ice coverage. Investigations have shown that the role of the microbial loop in the arctic
marine ecosystem varies depending on season and region. Rapid changes in the environment, especially the decrease in sea
ice coverage in summer, have been found to lead to changes in the microbial loop structure. Some studies, showing an
increase of bacterial abundance and a shift in phytoplankton size structure towards small microbial eukaryotes, suggest a
potential enhancement of the role of the microbial loop in the Arctic Ocean. The study of the microbial loop is an important
research component, essential to the understanding of the structure and function of the Arctic Ocean ecosystem.

Results show that, for example, the structure of the arctic microbial loop is simple compared to those in low latitude
areas. Bacterial production is controlled by protozoan grazing in winter, but regulated by DOM concentrations in spring and
there is divergence in the ecological role of viruses in the microbial loop. However, to date most studies focus on the shelf
waters of the Canadian Arctic, Chukchi Sea, Beaufort Sea and Barents Sea, few examine the central Arctic Ocean. Little
research has investigated seasonal variation in the microbial loop in the basins due to logistical limitations. Apart from
prochlorococcus , almost all assemblages found in the marine microbial loop occur in the Arctic Ocean. Prokaryotes are rarely
reported except for bacteria.

Based on these prior studies and on the environmental changes occurring in the Arctic Ocean, the following questions
should be addressed in the near future; 1) What are the consequences of the grazing of protozoa on phytoplankton and

bacteria? Why does the importance of the microbial loop vary and what is the main course of these variations? Are
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community structure, biomass, environmental factors and / or the recent environmental changes the main factors underlying
these variations; 2) What is the importance of the different assemblages in the microbial loop, such as the viruses and
Achaea, which are abundant in Arctic waters but for which few data are available; 3) What are the seasonal and inter-
annual variations in microbial loop processes? How do microbes of Arctic microbial loop respond and adapt to environmental

change, especially to sea-ice change?
Key Words: microbial loop; Arctic Ocean; research progress
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Table 1 The spatial and seasonal variations of protozoan grazing to the bacteria in the Arctic Ocean

Yl A= S A B RS
b P[] KR/d! BER/A! BEL/ % LB Ty 27 30k
Locations Seasons Bacterial protozoan Growth rate/ Methods References
growth rates grazing rates Grazing rate
g ERrE 3—4 A 0.08—0. 62 0.14—0.55 88—187 i Reik [12]
Agile RootBay 5 AR 0.1 - - FLB * [47]
5—6 H 0.22—0.85 NN - i P [12]
8 H 0.62—1.02 0.76—0. 88 86—93 TRk [12]
9 H 0.38—1.0 NN - i P [12]
B2 ks ) 2—3 H NI i T [31]
Flanklin Bay 3—4 A -0.5—0.5 0.05—0.53 0—300 FLB [46]
3—5 A -0.5—0.5 0.65—1.21 5—57 FLB [46]
W3R Beaufort Sea 3—5H — — 57 FLB [48]
P I Fram Strait 6—7 A — — 2.9—65.9 FLB [49]
JUUKPE LI central Arctic Ocean 7—9H 0.03—0.09 0.002—0.009  4—22 FLB [28]
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