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Impact of the tidal front on the distribution of bacterioplankton biomass in the
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Abstract: Bacterioplankton is composed mainly of heterotrophic bacteria and two types of photosynthetic prokaryote
cyanobacteria, Prochlorococcus and Synechococcus. They are basic components of microbial loop, and play an important role in
the marine food web. In spring and summer, the tidal front. a significant hydrological feature of the Yellow Sea, plays a key
role in the distribution of zooplankton and phytoplankton.

To study the influence of tidal front on bacterioplankton, three special surveys were carried out in May and June, 2001,
and June, 2002 in the southern Yellow Sea, China. Chlorophyll a (Chl-a) concentration, bacterioplankton abundance and
biomass were quantified and the variation of these three parameters within the zone of tidal front was compared. Samples for
bacterioplankton were collected from a SeaBird CTD-General Oceanic Rosette assembly with 10 1 Go-Flo bottles, and preserved

with buffered glutaraldehyde at a concentration of 1%. Concentrations of Chl-a were measured on a Turner fluorometer.
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Phytoplankton biomass was calculated by a conversion factor of 50 mg C/mg chlorophyll. Synechococcus cyanobacteria
abundance was determined by directly counting cell numbers using epifluorescence microscopy method; and heterotrophic
bacteria after acridine organge staining. The biomass of Synechococcus cyanobacteria and heterotrophic bacteria were calculated
with a carbon conversion factor of 294 fg/cell and 20 fg/cell, respectively.

The Chl-a concentration ranged from 0. 06 to 2. 34 mg C/m?®in May, 2001, from 0. 08 to 0. 9mg C/m®in June. 2001 and
from 0.14 to 3.04mg C/m’ in June, 2002. The maximum Chl-a concentration was observed in the frontal zone and the
neighboring stratified zone. The biomass and abundance of Synechococcus ranged from, respectively, 7. 62 to 22. 06mg C/m*and
2.59 to 7.5X10*cells/ml in May, 2001, from 8.53 to 27. 52 mg C/m?and 2. 90 to 27. 52X 10*cells/ml in June 2001, and 0. 69
to 55. 90 mg C/m?and 0. 23 to 19. 01X 10" cells/ml in June, 2002. Synechococcus was found mainly in the front, the mid-layer
and the surface of the stratified zone. The contribution of Synechococcus to the total phytoplankton biomass (CB:PB) varied
with mean values of 58% (May, 2001).77% (June, 2001) and 31% (June, 2002) along the transect of the tidal front observed
for the three cruises, respectively. The highest value occurred especially in the surface and bottom layer of the stratified zone.
The biomass of the heterotrophic bacteria was 7. 56~51. 82mg C/m”’(abundance ranged 3. 78~25. 91X 10° cells/ml") in May,
2001, 8.54 ~ 24.77mg C/m?® (abundance ranged 4.27 ~ 12.39 X 10° cells/ml) in June, 2001 and 3.12~ 10.05mg C/m’
(abundance ranged 1.56 ~ 5.02 X 10° cells/ml) in June, 2002 respectively. Maximal abundance of heterotrophic bacteria
occurred in the surface,bottom of the stratified zone and bottom of the mixing zone. The tidal front might be an important
factor to affect the distribution of bacterioplankton biomass in the late spring and early summer in the southern Yellow Sea.
Key words :tidal front; bacterioplankton; biomass; Yellow Sea
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Table 2 The distribution of bacterioplankton and phytoplankton biomass in three cruises
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