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Tab.1 Correlation analysis between the abundance of MTB and environmental factors

MTB pH T S Eh w s TOC SO NOj
-0.307
(0.105)
0.171 0.022
pH
(0.376)  (0.908)
T 0.071 -0.299 0.397*
(0.730)  (0.138)  (0.044)
S -0.040 -0.075 0.392* 0.102
(0.839)  (0.698) (0.035)  (0.620)
Eh -0.032 —-0.203 0.558%*%* 0.233 -0.107
(0.878) (0.319) (0.003)  (0.252)  (0.602)
W 0.341 —-0.146 0.002 0.099 0.377*  -0.149
(0.071)  (0.449) (0.994)  (0.631)  (0.044) (0.469)
0.293 -0.097 —0.239 -0.084 0.275 -0.384 0.898%**
(0.123) (0.616) (0.212)  (0.684) (0.148) (0.052) (0.000)
” -0.161 0.275 -0.522* —0.668**  0.032 -0.455 0.384 0.465*
S (0.474) (0.215) (0.013)  (0.002) (0.887) (0.051) (0.077) (0.029)
TOC 0.102 -0.084 -0.215 —-0.085 -0.161 0.357  0.361 0.174  0.280
(0.600) (0.666) (0.263)  (0.680)  (0.403) (0.073) (0.054) (0.366) (0.206)
2 0.280 -0.131 -0.569** —0.495* -0.581** —-0.145 0.199 0.318 0.311 0.411*%
504 0.141 0.499 0.001 0.010 0.001 0.480  0.301 0.093 0.158 0.027
NO; -0.250 0.038 —-0.280 0.198 -0.146 -0.314 -0.307 -0.215 -0.088 —0.295 -0.175
(0.262) (0.868) (0.207)  (0.376)  (0.517) (0.155) (0.164) (0.336) (0.738) (0.183) (0.435)
Fe -0.231 -0.182 -0.180 0.454%* 0.285 -0.037 0.303 0.372* 0.090 -0.100 -0.282 -0.016
(0.227) (0.343) (0.351)  (0.020)  (0.133) (0.859) (0.110) (0.047) (0.691) (0.604) (0.139) (0.944)
* P 0.05 ko P 0.01
P 0.05) MTB TOC ( 1,r=0.102,
2.24 MTB Eh,S™, SO}, TOC P 0.05)
4 , Eh  375.0~179.7mV, 2.2.5 MTB NOj
- (23 , NO;
Eh  179.7~- 107.0 mV, - MTB NO; |75
(23] MTB
’ 8.76 mg/kg, 2411~4277 mg/kg
. NO; MTB (1
S 0~2.56 mg/kg, ,
: : : 3 itk
8cm( 3* 4*) 12cm( 2%) 4 , SOy MTB
410.1~528.7 mg/kg, ,
y 2m
; ., 468.8~841.6 mg/kg( o4
(3)*054%), TOC _ 0.034% ~ . MTB
' ’ ’ 0.027%,
0.028 %~0.602 % MTB SOy Chiemsee OATZ , Magnetobacteriumb-
s SO?[ MTB ( avaricum [20];
4« | 3) SO TOC ( 1,r=0411, OATZ MTB
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Tab.2 Vertical distribution of grain size content in the sediment core 4

(cm) (%)
0~2 7.72 26.19 28.76 19.69 17.20 0.44
2~4 4.35 27.42 30.49 16.75 19.60 1.39
4~6 3.99 13.52 21.02 13.55 44.03 3.89
6~8 12.83 16.99 19.47 12.90 35.08 2.73
8~10 22.69 12.23 12.94 8.91 39.49 3.74
10~12 8.69 9.90 10.26 7.01 58.19 5.95
12~14 1.00 1.23 2.34 2.08 82.61 10.74
2 mm, 1~2 mm , 0.5~1 mm , 0.25~0.5 mm , 0.1~0.25 mm , 0.063~0.1 mm
1% PCR Falmouth MMPs
MTB , MTB (
10%!2¢ 1.5~3.4 m I , Magnetobacterium
, MTB ( bavaricum Chiemsee
) OATZ , OATZ, 5mm % Araruama
Pettaquamscutt OATZ(OATZ 3.5~4.7m ¥ ‘Candidatus Magnetoglobus
) MTB 221, multicellularis’ ( 4 cm
Falmouth ), (
( OATZ), 3000 m) MTB
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Vertical distribution characteristics of magnetotactic bacteria
and the relationship with environmental factors in intertidal
zone of Qingdao

ZHANG Rui"?°, CHEN Yi-ran" % °, ZHOU Ke®*, ZHANG Wen-yan' °, XIAO Tian" ®,
WU Long-Fei *°

(1. Key Laboratory of Marine Ecology & Environmental Sciences, Institute of Oceanology, Chinese
Academy of Sciences, Qingdao 266071, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China; 3. College of Resource and Environment, Qingdao Agricultural University, Qingdao 266109,
China; 4. Laboratoire de Chimie Bactérienne, Aix-Marseille Université, CNRS, F-13402 Marseille Cedex 20,
France; 5. France-China Bio-Mineralization and Nano-Structures Laboratory, Qingdao 266071, China)

Received: Dec.,6,2012
Key words: magnetotactic bacteria; vertical distribution; environmental factors; redox potential; intertidal zone

Abstract: Magnetotactic bacteria (MTB) are Gram-negative, motile prokaryotes that can orient and migrate along
the geomagnetic lines of force. MTB are ubiquitous in sediments and stratified water column and distribute pre-
dominantly in the oxic-anoxic transition zone (OATZ). To study the vertical distribution of MTB and their rela-
tionships with environmental factors, sediment cores were collected from intertidal sites in the Huiquan Bay, Qing-
dao. The redox potential and temperature were measured in situ, and other geochemical parameters of the sediments
and count of MTB were analyzed in laboratory. Results showed that the most abundant MTB are coccoid-shaped
ones which swim toward the north pole. MTB were concentrated in the reduced environments with a redox potential
ranging from 179.7 mV to —107.0 mV. The maximum abundance (94~169 ind./cm®) of MTB was observed at redox
cline which was located at the yellow-black layers transition with a depth of 5~9 cm, implying it’s a OATZ. The
MTB exhibited a similar vertical distribution manner with those of the grain size, water content and sulfate concen-

tration in the sediment.
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