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Fig.1 The SEM morphdogy o the radula o Chiton

1 (c) [ The SEM morphology of the radua which shows centrd teeth (c)] x 83
2. 1 () [The SEM norphology of thefirg laterd tooth which shows the tricuspid cugp (arrowhead) ] % 300
3. (The SEM norphology of margind tegth) x 225
1
Table 1 Mineralization devd opment and divided ssgment along the radula o Chiton
Segment Number of rows Qolour Minerdization
0 10 (Row) (Gey-white) (No minerdization)
11 25 (Row) (Light redd shrbrown) (Preiminary minerdization)
26 35 (Row) (Redd shr brown) (Lightly minerdization)
36 50 (Row) (Heavy redd shr brown) (Heavily minerdization)
2 8 (CYee)
Table 2 The concentration o eight metal dements in the radula o Chiton and sa water
Part Fe Ca Mg Na K Cr (€3] Mn
(Whole radula) 146 000 3 600 19 380 9380 680 40 30 360
( sgment) 159 000 8 660 8 500 12 030 923 140 28 550
( segment) 163 000 6 690 23 190 21 050 760 18 22 484
( segment) 89 420 4 220 8 630 11 970 250 31 8 63
( ssgment) 4 940 788 97 180 12 N.D N.D N.D
(Sea water) 0.02 408 1297 10 769 38 0. 00005 0. 0001 0.01
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Fig.2 Concentration o five dements in the different sgments o radula o Chiton
A. (Concentrationof Fe)  B. (Concentration of Ca)
C. (Concentration of Mgand Na)  D. (Concentration of K)
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Fig.3 The energy spectrum analysis o demental components and magnetic hysteresis loop d magnetite
1. 1 (The energy gpectrum andyssof dementd componentsfor thefirg laterd tooth)
2.17 (The magnetic hysteredsloop of magnetite for 17 radua)
17.90 % (
2, 67 % (17.90/26.7) , 5 , Fe O 32.02/42.10,
( 2 34 ( 3:1) 17
2.3 ( 3:2
1 : 0.02x10°A-m?,
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(Abstract)

MORPHOLOGY AND MINERAL CONTENTS OF THE RADUL A
OF CHITON ( ACANTHOCHITON RUBROL INEATUS L ISCHKE)

L1U ChuarrLin ZHAOQO Jiar Gao CUl LongBo LIU XingJie

( Department of Biochemistry of Yantai University, Yantai 264005, Shandong, China)
( State Key Laboratory for Magnetism, Institute of Physics, The Chinese Academy of Sciences, Beijing 100080, China)
( Fushan Professional School, Yantai 255000, Shandong, China)

The Chiton ( Acanthochiton rubrolineatus Lischke) is a herbivorous mollusk , living in the intertida envi-
ronments, and it belongs to the class Polyplacophora. The Chiton has along tongue-like radula, whichisan im-
portant organ for feeding. Morphology of the radula wasobserved in detail with light and electron microscopes.
For a mature Chion, it has40 50 rowsof teeth, and those teeth are all reverse. Each row was condsted of 17
teeth, and the morphology of the teeth was diverse. Among the 17 teeth, three teeth were centra ones, three
teeth were lateral ones, and four teeth were margina ones. Those teeth were heavily biomineralized , with some
inorganic mineras, such as dlicon, phogphorus, sulphur and some meta elements, potassium, cacium, iron
etc, depostsin these radula teeth. Asthe quantity of the mineralsin the different ssgments of radula changes,
degree of the biominerazation increased continuoudy from posterior to anterior end of the radula. Thus, the arr
terior of the radula was mineralized heavily more than the posterior. The concentration of eight elements: potas
sum, cacium, odium, magnesum , iron, cobalt , chromium and manganese were anayzed with atomic absorp-
tive gpectrum. The results showed that concentration of iron, a mgor element , was about 14. 6 % weight of the
dried radula. It ranked first among these elements, and magnesum ranked the second, and sodium, cacium,
and potassum , cobalt chromium; and manganese was the lowest in quantity in turn. Concentration of eight ele-
ments changes in the different segments, but in quantity , the element magnesum varies greatess among the
eight elements. The quantities of five main eements (iron, magnesum , sodium, potassum and caleium) were
67 % weight of tota mineralsin the radula, and the concentration of eight mental elementsin the radula was
much larger than their concentration in seawater. Obvioudy , the eight dements are greatly richened in the Chi-
ton radula. During the studies, it wasfound that the radula contained amountsof magnetite Fe;O4 , which made
the radula show magnetism. The magnetite mainly depodts upon the cugp of thefirst latera teeth. The mag-
netite was measured with Atomic Force and Magnetic Force Microscope and Super-conducting Quantum Inter-
ference Device Magnetometer (SQUID) . The results showed that each radula contained 0. 2 mg FesO,, which
was 13 % weight of a dried radula, equivalent to 0. 04 mm?® volume magnetite Fe;O, , and the magnetization of
each radula reached about 0. 02 x 10% A- m?.

Key words Chiton ( Acanthochiton rubrolineatus Lischke) , Radula, SEM , Atomic absorptive spectrum,
Minera quantity , Magnetism



