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Abstract: The past, present and future developments of geomagnetism and biomagnetism are briefly reviewed. We further suggest that the
investigation of geomagnetic paleointensity is a key approach to understand the processes of deep Earth's interior. Moreover, we specifically
address recent developments on the research of magnetotactic bacteria and discuss potential future breakthroughs in magnetosome studies and
its applications.

Key Words: geomagnetism; biomagnetism; magnetotactic bacteria

CLC Numbers: P541, Q64 Document Code: A Avrticle ID: 1000- 7857(2006) 08- 0005- 03
1
12 Brunhest
’ [1] il il
, 8
, 2 900 ,

km ,

15 , Mercanton®!

15
Runcorn®
m
)
"( loving stone); 45
Thales( 6 )
19
2 ,
12 St David® 2 900 5 400 km

Albans A Neckham

: 2006- 06- 10
: (KZCX- 3- SW- 150), (40325011),
(40221402)
19
; E- mail: rxzhu@mail.igcas.ac.cn

24 2006 08 ( 218 ) 5



ZHU Ri- xiang, etal. :

Geomagnetism and Biomagnetism

DH
, D”
(120.6 83 Ma)
2
-9 165 Ma

(120.6 Ma) 4 500 ,

, 150 Ma 660
km ,
660 km '

660 km
Prévot 1
, 110 Ma ,
Tarduno 1
, 660 km
150 Ma
, 110 Ma
660 km
, 660 km
, 660

6 Vol-24 No. 08 2006 (Sum No. 218)

km
[12-15] '
2
21
[16- 18]
90 ,
(BIM)”
(BCM  BOB)'2
BCM

BCM

[19- 20]

magnetotacticum

bacteria)

660 km

km

, 20

Blakemore®!

Magnetospirillum

(magnetotactic

223
pH ,
3
(magnetofossil),
2] ’
Snowball  #
( )
' RNA
DNA
, (magnetoferrtin)
8] ’ 1
21

(References)

[1] NEEDHAM J. Science and Civilization in
China [M]. Cambridge: Cambridge Uni
versity Press, 1962.

[2] , : :

[1.
, 2004, 49(24): 2505- 2510.

[3] DAVID P. Sur la stabilite de la direction
d'aimantaion dans quelques roches vol-
caniques [J]. C R Acad Sci Paris, 1904,
138: 41- 42.

[4] BRUNHES B. Recherches sur le direction
d'aimantaion des roches volcaniques [J].
J Phys, 1906, 5: 705- 724.

[5] MERCANTON P L. Inversion de



Iinclinasion magnetique terrestre aux
ages geologiques [J]. Terr Magn Atmosph
Elec, 1926, 31: 187- 190.

[6] RUNCORN S K. Palaeomagnetic compar-
isons between North America and Europe
[J]. Proc Geol Assoc Canada, 1956, (8):
77- 85.

[7] , , .

M)/ :

.2004: 45- 52.

[8] ZHU RX, Lo C- H, Shi RP, et al. Paleoin-
tensities determined from the middle Cre-
taceous basalt in Liaoning province,
northeastern China [J]. Phys Earth Planet
Inter, 2004, 142: 49- 59.

[9] OPDYKE N D, CHANNELL JET. Magnetic
stratigraphy [M]. San Diego: Academic
Press, 1996.

[10] PREVOT M, MATTERN E, CAMPS P, et
al. Evidence for 20 tilting of the Earth's
rotation axis 110 million years ago [J].
Earth Planet Sci Lett, 2000, 179: 517- 528.

[11] TARDUNO J A, COTIRELL R D,
SMIRNOV A V. High geomagnetic intensity
during the Mid - Cretaceous from Thellier
analyses of single plagioclase crystals [J].
Science, 2001, 291: 1779- 1783.

[12] ANDERSON D L. The scales of mantle
convection [J]. Tectonophysics, 1998, 284:

HAREREMEEBRE

1-17.

[13] SHETH H C. Flood basalts and large ig-
neous provinces from deep mantle
plumes: fact, fiction, and fallacy [J].

Tectonophysics, 1999, 311: 1- 29.

[14] SMITH A D, LEWIS C. The planet be-
yond the plume hypothesis [J]. Earth Sci
Rev, 1999, 48: 135- 82.

[15] LARSON R L, KINCAID C. Onset of mid-
Cretaceous volcanism by elevation of the
670 km thermal boundary layer [J]. Geolo-
gy, 1996, 24: 551- 554,

[16] LOHMANN K J, CAIN S D, DODGE S A,
et al. Regional magnetic fields as naviga-
tional markers for sea turtles [J]. Science,
2001, 294: 364- 366.

[17] WALKER M M, DENNIS T E,
KIRSCHVINK J L. The magnetic sense and
its use in long- distance navigation by ani-
mals[J]. Curr Opin Neurobiol, 2002 (12):
735- 744.

[18] WILTSCHKO W, MUNRO U,
WILTSCHKO R, et al. Magnetite - based
mag - netoreception in birds: The effect of
a biasing field and a pulse on migratory
behavior [J]. J Exp Biol, 2002, 205: 3031-
3037.

[19] MOSKOWITZ BM, FRANKEL RB,
BAZYLINSKI DA. Rock magnetic criteria
for the detection of biogenic magnetite [J].

48

HARTREPERREERS NG

Earth Planet Sci Lett, 1993, 120: 283- 300.

[20] LOWENSTAM H A, WEINER S. On
Biomineralization[M]. New York: Oxford U-
niversity Press, 1989.

[21] BLAKEMORE R. Magnetotactic bacteria
[J]. Science, 1975, 190: 377- 379.

[22] ANDREWS S C, ROBINSON A K, RO-
DRIGUEZ - QUINONES F. Bacterial iron
homeostasis [J]. FEMS Microbiol Rev,
2003, 27: 215- 237.

[23] SCHULER D. Molecular analysis of a
subcellular compartment: The magneto-
some membrane in Magnetospirillum
gryphiswaldense [J]. Arch Microbio, 2004,
181:1-7.

[24] FRANKEL R B, BAZYLINSKI D A,
SCHULER D. Biomineralization of magnetic
iron minerals in bacteria[J]. Supramolecu-
lar Science, 1998, 5: 383- 390.

[25] SNOWBALL |, ZILLéN L, SANDGREN P.
Bacterial magnetite in Swedish varved
lake - sediments: A potential bio- marker of
environmental change [J]. Quat Int, 2002,
88: 13- 19.

[26] YAMAZAKI G, URAOKA Y, FUYUKI T, et
al. Nano - etching using nanodots mask
fabricated by bio - nano - process [J]. J
Photopoly Sci Techno, 2003, 16: 439- 444.

( )

40 min,
ml

wl

SARS

EARSRRAREREAER

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserd/ed. ﬁ?ﬂo@//\\'\\'agcnki.glct 218 ) !



