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Shell Microstructure in Thirteen Species of Bivalves
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Abstract: Research on the shell microstructure was conducted in thirteen species of bivalves which belong to
six families using the scanning electron microscopy (SEM). The 13 species are Meretrix lusoria, M. lyrata, M.
meretrix, Paphia undulate, Ruditapes philippinarum, R. variegate, Clausinella isobellina, Anadara clathrata,
Tegillarca granosa, Chlamys farreri, Sanguinolaria aauta, Coecella turgid, and Atrina pectinata, respectively.
Three samples from each were fixed with 2.5% pentanediol, and then cut into 0.5 cm x 0.5 cm pieces. All
sections of small pieces were grinded before observation by scanning electron microscope. Samples were

measured and pictures were taken after observation. The results show that the shell surface microstructures

HEFH J AEAREFERESTH (No. 10152404801000013);
B—{EHNE WiEh, B, B8 Oiorm: N4EY; E-mail: dhchenll@21cn.com.
Wk HiYl: 2013-09-19, 1&[MIHY): 2014-03-11  DOI: 10.13859/j.¢jz.201501015



14 Wil e 13 Powlse R DISE i i i Bou 4% <123

vary in different species, mostly manifested in the composition and arrangement of the crystals. There are five

types of shell surface morphologies of the corneum: smooth, granular, irregular polygon, honeycomb-like,

and ravine. The crystals of the shell prismatic layer are in prism-like shape, short column, flakes, and

irregular shape. There are two kinds of directions in the arrangement of the crystals in different shells:

perpendicular to the cross-section, and parallel to the cross-section. The shapes of the crystals in nacre of

thirteen kinds of shells are granular, brick-shaped, round, massive and irregular polygons. The thickness of

the corneum, prismatic layer or nacre in different shells is also different. Research on the microstructure of

the shells may provide a basis for their classification.
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Table1 The information of specimen for this study

# L/ AR (FE-H-H)D FRAKR
Family Species Acquisition time (Year-month-date) Specimen source
bRt . . , TR X R 1T
Veneridae HiSC: Meretrix lusoria 2009-11-26 Zhanjiang coast, Guangdong
S50 M. Iyrata 2009-11-26 HULARIRIX M
s A Zhanjiang coast, Guangdong
S M. meretrix 2010-01-01 WL AR X RV i
A Zhanjiang coast, Guangdong
ST S X 15 6 117 1
e F A4 {7 Ruditapes philippinarum 2009-11-26 iﬁﬁi}g\;%or:sfzﬁgdong
YHYT EE S
JetidB T R. variegata 2009-12-10 ‘z:;'nizr'fg%;i ’t (;irt\;]ji?g
SHIT et X gt
FHEEAH T Clausinella isobellina 2009-11-26 BUL AR b 17
Zhanjiang coast, Guangdong
Y N e 4 7
WA IEK: Paphia undulata 2009-11-26 ﬁ\iﬁ%fﬁiﬁ&ﬁgdong
LGP BT IRIKIX b T g
Arcidae KeHtfdH Anadara clathrata 2010-01-01 Zhanjiang coast, Guangdong
YHYT 5 S >
Jed Tegillarca granosa 2009-12-10 ;};Li;?g%;i; giﬁiigﬁ
J LAY . HULARIRIX M
Pectinidae HiFLEIL Chlamys farreri 2009-11-26 Zhanjiang coast, Guangdong
f Py ) . WL AR X BV v
Psammobiidae sk Sanguinolaria aauta 2010-01-01 Zhanjiang coast, Guangdong
At : . . BT IRIKIX b T g
Mesodesmatidae 77 LA Coecella turgida 2010-01-01 Zhanjiang coast, Guangdong
TLER} BHLE LXK At R 13
S TR Atri tinat 2009-12-10 i .,
Pinnidae FHILBE Atrina pectinata Zhanjiang coast, Guangdong
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Fig. 1 The corneum surface microstructure of the shells
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a. Meretrix lusoria; b. M. lyrata; c. Ruditapes variegate; d. M. meretrix; e. Sanguinolaria aauta; f. Tegillarca granosa, the arrow indicated to

corneum surface; g. Paphia undulata; h. R. philippinarum; i. Clausinella isobellina; j. Atrina pectinata; k. Chlamys farreri; |. Anadara clathrata;

m. Coecella turgida.
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Table 2 The SEM of prismatic layer transverse section of shells
L/LSS inYuSSit] inese 7l ARSI I
Species Crystal types Crystal arrangement Crystal directions

3G PN 7 AN W T E T DI

AR Prism-like sh
Meretrix lusoria BHEAR Prism-like shape Loosened, regular Perpendicular to the cross-section

SRR S, P AT T B

55 54M. Iyrata EXERIN ES H)LAJ SPAT DI _

Short column shape Compact, irregular Parallel to the cross-section

4 25 B\ S AT T
M. meretrix FLATAR BAA Ti{u)ﬂ AT TDIE _

Short column shape Loosened, irregular Parallel to the cross-section
FEHE IR AT B B EERRI]

Ruditapes philippinarum

MRk Prism-like shape

Compact, regular

Perpendicular to the cross-section

el ff R variegata FAEIR GRS ANF AT T DI

e ' Short column shape Loosened, irregular Parallel to the cross-section

R (B FIAEIR BAR S ANE SPAT DI

Clausinella isobellina Short column shape Loosened, irregular Parallel to the cross-section

g . FLATAR BRAR S AR AT T

e AEds Paphia undulata

BABAHG Pap Short column shape Loosened, irregular Parallel to the cross-section
RN H SE 4 5

FiFLA UL Chlamys farreri kIR Prism-like shape gt H AT )
Loosened, regular Parallel to the cross-section
BB AN 1 T

R%i% Sanguinolaria aauta Jr{k Flakes shape ki T%M\J EHT _/er )
Compact, irregular Perpendicular to the cross-section

) B A FERmLi]

B Fy s Coecella turgida Jr iR Flakes shape = Ta“ EET _)]LEU )
Compact, irregular Perpendicular to the cross-section
Y 1] 3 =

FSYLBE Atrina pectinata BekEIR Prism-like shape AR R ﬁﬁ?fﬂﬁ _
Loosened, regular Perpendicular to the cross-section
B B EERR]

JeiH Tegillarca granosa

Mkt Anadara clathrata

MRk Prism-like shape

AHTEAR
Irregular shape

Compact, regular

B A
Loosened, irregular

Perpendicular to the cross-section
AT T Il

Parallel to the cross-section
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Fig. 2 The SEM of prismatic layer of shells
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a. Meretrix lusoria; b. Chlamys farreri; c. Tegillarca granosa; d. Ruditapes philippinarum; e. Atrina pectinata; f. M. lyrata; g. Paphia undulate; h.

Clausinella isobellina; i. R. variegate; j. M. meretrix; k. Sanguinolaria aauta; . Coecella turgid; m. Anadara clathrata.
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Table 3 The microstructure feature of the shells’ nacre

MFk Species

SARTEIR Crystal types

s AHES Crystal arrangement

TN 3% Meretrix lusoria
FECUE M. lyrata
dG M. meretrix

Y

Ze{f BT R. variegata

N

A F G Clausinella isobellina
WA AR Paphia undulata

HiFLE U1 Chlamys farreri

4% Sanguinolaria aauta

G Coecella turgida

FITBE Atrina pectinata
Jelif Tegillarca granosa
F ML Anadara clathrata

EHrpif{F Ruditapes philippinarum

TRLIR Granular

[#7% Round

[7J¢ Round

HMZEABNIPLR, A ERRAR

Outer layer: irregular brick-shaped, inner granular
AHMBLR Irregular brick-shaped

AHMBLAR Irregular brick-shaped

Hiketk Granular

AMEARBNPR, AR iR PR

Outer layer: irregular brick-shaped, inner: brick-shaped
Hiketk Granular

AMEABNPR, A ERRR

Outer Layer: irregular brick-shaped, inner: granular
2 14J¥ Irregular polygons

WOKLAR Granular

kIR Brick-shaped

AFN . B %% Irregular, compact
AHE. % Irregular, compact
AR, B Irregular, compact

AFM . HiAS Irregular, loosened

AH . B2 Irregular, compact
ANHN . B3 Irregular, compact
A, HiAS Irregular, loosened

AHE. B2 Irregular, loosened
ANH . HiAS Irregular, loosened
AHE. B2 Irregular, loosened

. %% Regular, compact
AFN . HiAS Irregular, loosened
AH . B Irregular, compact

B3 NRBIRERMEH

Fig. 3 The nacre surface microstructure of the shells

a BUSCHA: b BarlRig; oo Jegin: do Vel e ECMA: f S0gs g0 FETIBE: ho ROHUEME. 0 BHEREEIO TG, | AkCisfr kB
PR | SRR mo LR DL,
a. Meretrix lusoria; b. Paphia undulata; c. Sanguinolaria aauta; d. Tegillarca granosa; e. M. lyrata; f. M. meretrix; g. Atrina pectinata;
h. Anadara clathrata; i. Clausinella isobellina; j. Ruditapes variegata; k. Coecella turgida; I. R. philippinarum; m. Chlamys farreri.
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Fig. 4 The nacre microstructure in the shells of Ruditapes philippinarum
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