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An experimental study of co-culturing marine clay minerals and Emiliania huxleyi
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Abstract: The coccolithophore widely distributed in marine environment is one of the most important algae.
Coccolith, formed through biomineralization processes, has important significance in paleoceanographic study.
Interactions between marine clay minerals and organic matters play an important role in the global carbon cycle.
Representative coccolithophore Emiliania huxleyi and marine clay minerals of illite and montmorillonite were se-
lected for experimental co-culturing study. Growth curves, elemental ratios of Sr/Ca and Mg/Ca, UV-Vis spec-
tra, FTIR spectra and XRD were utilized for analysis. The results show that illite has an insignificant effect on
E. huxleyi, whereas montmorillonite has significant influence on E. huxleyi in growth curves as well as ele-
ment ratios of Mg/Ca and Sr/Ca due to its adsorption and flocculation effect on nutrients. Metabolic

biomolecules fail to enter the interlayer of illite. However, biomolecules secreted by the E. huxleyi enter and are
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stored in the interlayers of montmorillonite. The presented study indicates that the interaction between marine

clay mineral of montmorillonite and marine microorganisms has important geological significance, and hence geo-

biologists should pay more attention to the study of the ancient marine environment.
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Fig. 1 Growth curve (a) and growth rate (b) of coccolithophore cultured with clay minerals (the error scale is standard

deviation of mean value of three-parallel experiments)
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Fig. 2

The variations of Sr/Ca (a) and Mg/Ca (b) during coccolithophore cultured with clay minerals (the error scale is

standard deviations of mean values of three-parallel experiments)
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Fig. 3 The UV-Vis spectra (a) and ATR-FTIR spectra (b—d) of coccolithophore and clay minerals after co-culturing
for 10 days
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Fig. 4 The XRD patterns of coccolithophore and clay minerals after co-culturing for 10 days

AR o SR AT R AT B ) Sr/Ca FT Mg/ Ca TG %
ECARL 5% Wi 2%, A A 6T R i e ORI A AT
P E R EEIE B o HEVERS LA WA A AR K
bR SR L AN 52 R0 B R 5 . R A
AU 3 W B A ) K 4y ml i 46 2 AR g NS
£ JZ A I AF

RS A P () 52 A )2 TR A A R AT AR
ALY, AE A 502 KO, i ReE ) T H ki
BT

References

Chen Cimei and Su Zetong. 1989. Laboratory simulating study of in-
hibiting effect and mechanism of smectite-Ca(OH), to red tide in
estuaryl J 1. Marine Science Bulletin, 2: 75~ 85Cin Chinese with
English abstract).

Hou Xiufu, Guo Peiyong, Zhang Huaxiang et al. 2013. Effects of wa-
ter suspended particulate matter on the physiological and photosyn-
thetic activity of Scenedesmus obliquusLJ 1. Acta Scientiae Circum-
stantiaes 33(5): 1446~1 457(in Chinese with English abstract).

Kong Xiangle and Xiang Haiguang. 2003. A discussion on the study of
clay minerals from ocean sediments and global changel ] ]. Transac-
tions of Oceanology and Limnology, 1: 22~ 26Cin Chinese with
English abstract).

Li W, WS, Chen PP, et al. 2013. Influence of initial calcium ion con-
centration on the precipitation and crystal morphology of calcium
carbonate induced by bacterial carbonic anhydrase[ J]. Chemical

Engineering Journal, 218(3): 65~72.

Liang Dan and Liu Chuanlian. 2012. Advances in element geochemistry
analysis of coccolithl J]. Advances in Earth Science, 27(2): 217~
223(in Chinese with English abstract).

Lu Longfei> Cai Jingong, Bao Yujin, et a/. 2006. Summary of processes and
significance of clay minerals in marine sedimentary organic matter
preservation and in global carbon cyclel J1. Advances in Earth Science,
29(11): 1303~1 313(in Chinese with English abstract).

Oviedo A M, Langer G and Ziveri P. 2014. Effect of phosphorus limita-
tion on coccolith morphology and element ratios in Mediterranean
strains of the coccolithophore Emiliania huxleyil ] 1. Journal of Ex-
perimental Marine Biology & Ecology, 459(1): 105~113.

Rui Xiaogings Liu Chuanlian and Li Zhiming. 2014. Advances in coccol-
ithophore laboratory culture and their application research[ J1. Ad-
vances in Earth Science, 29(11): 1303 ~1313Cin Chinese with
English abstract).

Satterberg J» Arnarson T' S, Lessard E J, ez al. 2003. Sorption of or-
ganic matter from four phytoplankton species to montmorillonite,
chlorite and kaolinite in seawaterl JJ. Marine Chemistry, 81(1):
11~18.

Stoll H M, Ziveri P> Shimizu N et al. 2007. Relationship between
coccolith Sr/Ca ratios and coccolithophore production and export in
the Arabian Sea and Sargasso Seal J 1. Deep Sea Research Part 11
Topical Studies in Oceanography, 54(5~7): 581~600.

Su Xiang and Liu Chuanlian. 2012. Effects of ocean acidification on coc-
colithophores| ] 1. Advances in Earth Science, 27(11): 1274 ~
1 280Cin Chinese with English abstract).

Wang Dan and Dong Hailiang. 2015. The utilization of organic matters in

nontronite by microoganismsl J 1. Bulletin of Mineralogy, Petrology and



280 EER S TR |

% 36 &

¥4 &

Geochemistry, 34(2): 301~309Cin Chinese with English abstract).

Wang Y5 Yao Q» Zhou G» et al. 2015. Transformation of amorphous
calcium carbonate into monohydrocalcite in aqueous solution: a
biomimetic mineralization studyl J ]. European Journal of Mineralo-
gy» 27(6): 717~729.

Xiang Lihui, Zhang Xiaofei» Liu Qiang, et al. 2015. Distribution pat-
tern of clay minerals in surface sediments of Nantong offshore areas
and their provenancel ] ]. Journal of Applied Oceanography, 2: 264
~271(in Chinese with English abstract).

Xing T» Gao K and Beardall J. 2015. Response of growth and photosyn-
thesis of Emiliania huxleyi to visible and UV irradiances under dif-
ferent light regimes J 1. Photochemistry & Photobiology, 91(2):
343~349.

Yang Yaxiu. 1994. Chinese Clay Minerals[ M ]. Beijing: Geological
Publishing House(in Chinese with English abstract).

Zhou Xiaojing> Li Anchun, Wan Shiming: ez al. 2010. Clay minerals in
surfacial sediments of the East China sea shell: Distribution and
provenancel J 1. Oceanologia et Limnologia Sinicas 41(5): 667 ~

675Cin Chinese with English abstract).

Mt o 32 £ 2% Sk

MRa&sE, 9% . 1989. ZMiA - CaC OHD, XL 1 X 20 10 90351 25

T H WU st s e ) 1. i, 2: 75~85.

FEF R, SR, SRR, A% 2013, K AAETR BRI A A A i R
AL B G L) 1. BRBERL Y AR, 33(5): 1446~
1457.

FLRESR, TR, 2003, W DURUR 1479 5 4 3R A AL AIF 5 (¥ 4R 3
(1. WEvElEaaR, 1: 22~26.

BFR, ARIEE. 2012, FUAEE G FIERILEE IR ], HEREL
kR, 27(2): 217~223.

K, ST, BT, S5 2006, AR AT R DURUE HLR
WETTHE R S A A i L ], M BkR 22 HERE, 21(9): 931 ~
937.

PIBEER, XUEHE, =500, 2014, 04T 5 Py B 7R N T 53k B
[J1. shEkRIEERE, 29C(11): 1303~1313.

Fho B AR 2012, WPERRALX R S sy ], HBREL 2
&, 27C11): 1274~1280.

E P, HER L 2015, WCEDA A A BUTOR A R LT ]
W A BRI AR, 34(2): 301—309.

TR, GRIBETR, X BR, fEL 2015, BT E DURIAS L)
SR AL R AR IR 1. RIS AR, 2: 264271

WEs. 1994, PEK LT HIMI. Abat: HO5HARAL.

JAEEE, Ay, JItHE, 25 2010, ZRIEREAE R UIRAR L4
MBI ATFRAE LRI 1. W SV, 41(5): 667 ~675.



