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1 ME5FE
1.1 HHEHE

Fig.1 The left valve of Patinopecten yessoensis at different
ages
A:S “ 7, B: 5 ;C 7
;D9
E: 12 ; Fo 18

R 1 FREKFEERRE MESERNE

Tab.1 The morphological index of Patinopecten yes-
soensis at different ages
C ) (mm) (mm)

5R01 5 21.50 22.37
5W02 5 16.10 17.06
7RO1 7 22.67 23.85
9R02 9 36.90 39.06
12R02 12 59.70 60.42
18RO1 18 66.19 68.83
30R01 30 104.00 103.08

R , W ”

L0l 02

(
), (
), (
), ( ZEISS
)
1.2 7%
Carter
[21]
, 1 cm , 1 cmx1 ¢cm
800 ,
1 min
30 s R
1% (H,0,) ) 3h,
, 30s
,45°C,48h
4~9
2 X
21 FERBRNTREMER
2 (aragonite)
(calcite) 4
(homogeneous) (foliated)
(crossed lamellar) (prismatic),
(homogeneous)
(granular homogeneous)
(crossed
foliated) (regular foliated)
(irregular foliated)

(crossed lamellar)

(complex crossed lamellar)
2
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Print MAG: 380 x
WD: 4.72 mm
HiVac

SEM HV: 15.0 kV.
Det: SE
View field: 468 ym

100 ym

Print MAG: 30.0 kx
WD: 4.0 mm
HiVac
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SEM HV: 10.0 kV

Det: SE Tpm
View field: 5.94 ym

Fig.2 SEM photomicrographs showing the vertical section of the left valve of Patinopecten yessoensis
) 4. , 5.

A: 1. , 2.

; D: )

( ),

30

)

/2015 /39 /

, 6. ; B: ; C:
()G ) H:
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2.1.1 (homogeneous)
2 , ,
2C 2D( ) ,
2D( ), :
2.1.2 (foliated)
3 , 3

laths(third-order lamella) sheets (sec-

ond-order lamella), (first-order lamella)

(crossed foliated)

2E
(regular foliated)

) 2F;
, 2G
(irregular foliated)

x2 AREHAIERE REREH
Tab.2 Shell structure at different ages

2.1.3 (crossed lamellar)

(complex crossed lamellar) ,

2.14 (prismatic)

1~3 pm

2.2 RFEBHEASE & B N8 R AL

lecm

7~30

18 30

23 RA—HHIRRATEITRE N TR
48 %,

( )

7 9 12 18 30
+ + + + + +
- + + + + +
+ + + + + +
- + - + + +
+ + + + + +
- - - - + +
- + + + + +
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5 “ »
5
3 4 : Ca ,° ”
C O Na Mg+4
, Ca 2
O C Ca3
, 0]

2 , 60.44%  56.48%;
Mg , 0.48%
0.36%
®k3 “gIFA7IHIERELESN

Tab.3 The shell surface elemental analysis of “Ivory”
strains of Patinopecten yessoensis

(%) (%)
C 24.26 32.59
0 60.44 60.94
Na 0.63 0.44
Mg 0.48 0.32
Ca 14.18 5.71
R4 LBOABBINRERINEREATESHT
Tab.4 The shell surface elemental analysis of ordinary
individuals
(%) (%)
C 18.24 26.66
o 56.48 61.99
Na 0.52 0.40
Mg 0.36 0.26
Ca 24 .41 10.69

3 w#

30 FRRAKREHTHRBHMEMER LK
ot

32 /2015

18 30 ,
[16]
, 21, 18
, (3)
(1) ; (2),
, Bandel
Seguenzia 2 3
[22]
, 2G 2]

32 REEFMHTIREBAETLARFEE
A
, 90
[23]
) 5 C
O Na Mg Ca ,C O Ca3
Ca 2
“ ” Ca
10.23%, Ca

[24]
Mg , 100~450 mg/kg,

Mg [25]

>

2007: 91.



e IRkE REPOATS

] ;
2011, 13(2): 121-128.
(3] , ,
1. ;
2011, 26(1): 1-5.
(4] ,
[J1. , 2009, 28(10): 609-612.
(3] ; , ,
[J1. , 2011, 30(12): 726-730.
[6] , s s (Mizuhopecten
yessoensis Jay)5 [J1. ,
2007, 27(3): 1145-1152.
(7] ; , ,
[J1. , 2012, 36(9):
1-8.
(8] ; . FEdE,
[J1. , 2014, 38(6): 10-16.
[9] ; , ,
]

, 2011, 27(26): 83-91.
[10] . [J1.
, 1985, 24(5): 463-476.

[11] Isabel Z, Jaime D P, Antonio V. The shell
microstructure, mineralogyy and isotopic composition
of Amussiopecten baranensis (Pectinidae, Bivalvia) from
the miocene of span: a valuable paleoenvironmental
tool[J]. Geobios, 1996, 29(6): 707-724.

[12] Carter J G. Skeletal biomineralization: Patterns,
Processes and Evolutionary Trends[M]. Van Nostrand:
Reinhold Press, 1990, 117-133.

[13] Boggild O B. The shell structure of the mollusks[J]. K
dansk Vidensk Selsk-Skr, 1930, 2: 232-325.

[14] , ,

[J]. , 2011, 28(3): 121-126.

[15]

[18]

[19]

[21]

[22]

[23]

[24]

[J1. , 1991, 30(3):
388-395.
]
, 1994, 33(5): 635-645.
Younis S. Atomic structure and ultrastructure of the

Murex troscheli shell[J]. Journal of Structural Biology,
2012, 180: 539-545.
West K, Andrew C. Shell microstructure of gastropods
from lake Tanganyika, Africa: adaptation, convergent
evolution, and escalation[J]. Evolution, 1996, 50(2):
672-681.
Dauphin Y, Denis A. Structure and composition of the
aragonitic crossed lamellar layers in six species of
Bivalvia and Gastropoda[J]. Comparative Biochemistry
and Physiology Part A, 2000, 126: 367-377.
Villagran X S, Rosa M. P. A new form of needle-fiber
calcite produced by physical weathering of shells[J].
Geoderma, 2014, 213: 173-177.
Carter J G. Skeletal biomineralization: Patterns,
Processes and Evolutionary Trends[M]. Van Nostrand.
Reinhold Press, 1990, 117-133.
Bandel K. Ubergange von einfacheren Strukturtypen
zur Kreuzlamellenstru ktur bei Gastropodenschalen[J].
Biomin Forsch Ber, 1979, 10: 9-38.

(1. , 2011, 50(5):
1012-1014.

Ca, Mg, Mn, Sr [J].
, 2006, 36(5): 829-835.

Cravo A, Foster P, Bebianno M J. Minor and trace

elements in the shell of Patella aspera (RLding 1798)[J].
Environment Interna-tional, 2002, 28: 295-302.

Marine Sciences / Vol. 39, No. 8 /2015 33



e IRkE REPOATS

Analysis of shell microstructure and five surface elements of
Patinopecten yessoensis at different ages

PANG Yun-long, DING Jun, TIAN Ying, HAO Zhen-lin, CHANG Ya-qing

(Key Laboratory of Mariculture & Stock Enhancement in North China’s Sea, Ministry of Agriculture, Dalian
116023, China)

Received: Nov., 18, 2014
Key words: Patinopecten yessoensis; scanning electron microscope (SEM); shell structure

Abstract: In this study, Patinopecten yessoensis at different ages (5 months, 7 months, 9 months, 12 months, 18
months, and 30 months old) was investigated. Scanning electron microscope (SEM) was used to observe the longi-
tudinal section of different ages of shells given by cutting shells along the growth lines. The variation laws of shell
structure in the process of growth and development were explored. The results showed that the shell microstructure
consisted of homogeneous, foliated, crossed lamellar and prismatic. Shell structure gradually tended to be complex
and the proportion of foliated and foliated increased with growth. Meanwhile, five kinds of mineral elements taken
from the outer surface of shell were investigated. The results showed that the element content percentages of C, O,
Na, Mg and Ca from “Ivory” strains of Patinopecten yessoensis and ordinary individuals were 24.26%, 60.44%,

0.63%, 0.48% and 14.18%, 18.24%, 56.48%, 0.52%, 0.36% and 24.41%, respectively.
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