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Internal shell microstructure of two species
of Japanese brackish-water corbiculids

Iwao Kobayashi” and Katsumi Takayasu®”

Abstract: Shell microstructures of brackish-water bivalvian molluscs were examined by the
use of light and scanning electron microscopes. The species examined were Corbicula

Jjaponica and Geloina coaxans, Corbiculidae.

Their layer structures are discriminated into a periostracum and a calcareous shell layer. The
latter is subdivided into two layers, namely outer and inner layers, and moreover, has

myostracum.

In the shell of Corbicula japonica the calcareous shell layer is composed of the outer finely
crossed lamellar and inner complex crossed lamellar layers. The thicker inner layer near the
umbonal side has fine canal structure. In the shell of Geloina coaxans the periostracum is also
subdivided into four sublayers under light microscopy and intruded into outer calcareous shell
layer at some places. The calcareous shell layer consists of the outer crossed lamellar and
inner complex crossed lamellar layers. Their shell layers are made of calcium carbonate

mineral, aragonite.

Growth structure is well marked in calcareous shell layers, composed of wider dark and
narrower light bands arrenged alternatively. The texture of each morphological shell structure
is not cutted by any thier bands. The growth bands of Geloina is more clear than those of
Corbicula. The cause of their differences is due to environmental effects.

Key words: Corbicula japonica, Geloina coaxans, shell structure, growth line, aragonite
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Fig. 1. Direction of each section
RS:radial section CS:cross section TS:tangential section

B. AT T-HAMEIC & HBI%E

BIERRNE 3 DD HERIC X » TIE S .

1) WEREOBE & AORER IO B ek,
KA CRELYEBICKEL, BARACREZIE.

2) BT I O RS A E e T Rl DA DRI B B
s X 5k Lic.

P - EROBE: XA YTV Fh o & —IC X
> CHERFTAOBIEIEHh 5 L 5 ik Gl
L, #OHEEBWELET S 44 g E TH
BEEAEASA F 75 ARESE L. 2¥iKc, #—F
Sy AEFHALTI LI L, EDTA fafl
BWEIC L - C DA #1520 5 EEAE L. Kk
Lictk, BARICEEZ S .

BT B RN, EEREEEHRC L 5T 1)~3) D
BaBgig L. 2hboRlxRAEEH 5 Wik
AS5A4 P75 RACHEHE, 1A vARy 2 ) v IIEE
HEAL TS L.

BEOC R Lo A T TE TR H AT TR
22k SEM-25 T, MEBE 157\ L 20kV TH -
tl
C. X8R Mk X 5 84RE

I L > CAKEDOHNDRERE =S LBt x
MR LD, xf7 4772 b A —%—THl
ELT. WEOEME, X Cu-Ka, BERKEE-E
¥t : 30kV-10mA, AEFHE :2°(20)/min. TH%.

Il . BEAEREE

T.¥v bz

Y= b2 OBIKE, AREMNDHLD LR
i WLEAPRLTWS., ZhIZEDL - & b5
A2 HRFEOETHD. Fio, AR EHETE
e, @5 Pk AR Lic iR IRD DI R E T
L. NEATEBEAAAAENETHLH, LK
AR LTWAT END D, RiEOHBIN BT
&3 HHRIE, AEROMET HERIFET
5. WA AEAERE CTH S, WHITEE X
h & BHCHET S, %< OEFTRIAM LD R
RIS, AAED D ITERE ORGP A R
IPTW5.

B 1- X 1 DFEEGR@ONER & NERREZ R L
TWw5b,

A. BB

TSR 7 11 o0 BT (B 1- (X1 3) s b 7 B R D K
BAMGEEERZLD B, AR OB A P ARG (A R A
SERE, ARERBCESIhE. BHEEIHI
Madd L PR KIS, W OB RIS I E R

FUKEE > & 3 B2 EOBHAPN IS 35

52 B B AR U B i O BRI E R (v < b

i)
PR OL:ABREARE L GRKEMBE PL: THEE
Lig: §147

Fig. 2. Schematic radial section (Corbicula japonica)
P:periostracum  OL:outer calcareous layer
IL:inner calcareous layer
PL:myostracum (or pellucid layer) Lig:ligament
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Fig. 3. Schema of finely crossed lamellar structure (Corbicula
Japonica)
FL:first-order lamellae  SL:second-order lamellae
TL:third-order lamellae
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Fig. 6. Schematic radial section (Geloina coaxans)

P:periostracum  OL:outer calcareous layer IL:inner calcareous layer PL:myostracum (or pellucid layer)
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Fig.7. Schema of crossed lamellar structure (Geloina coaxans)
FL:first-order lamellae SL:second-order lamellae
TL:third-order lamellae
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OEAERICA LRSS, EHIE, HRoER D
% (Bl 6- 4 2).

B T T+ il e W] — 7 e [ Ao i e\ BRCER A4 3
Abh 5D (HR6-K3). ThbixEasEREG%
ERTAESTTHD. 0L, ORI
WHEER O REEN B B JBIE 10pm LT D@ A D
b

WFEE - A B 6- B4 D X 5, BT HEER
T A RS TR TR Eh R b Rc Bl s L
Tw5b.
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Tk, Kobayashi (1971), Taylor et al. (1973), fafk-
BARANB) @ENC L > TEOHELRFEIh T
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7o T, Taylor et al. (1973) vk, Corbiculacea IiZ
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FUfE - $5K (1981) 13 Corbiculacea D 4} - gt J&g 23
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ple” & “white” D 2RI B B AN, i DR A HBKE
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FUKEE > & I 2 B ORGPTTREE

B M & =
Bk 1
Plate 1
H1EEMEDOY <23 Ay —i:lem
a. EAE b HBAME o ABAE  d AR
Fig. 1. Corbicula japonica Prime from Lake Shinji, Shimane. (scale bar is 1cm)
a. outer view of left valve, b. outer view of right valve, c. inner view of left valve,
d. inner view of right valve

H2{ED< v a -7 3 A&y —j:lem
a. ZER M b, ZEB I

Fig. 2. Geloina coaxans (Gmelin) from Iriomote Is., Okinawa. (scale bar is 1cm)
a. outer view of left valve, b. inner view of left valve

B3 WS T s B BT RO B (v~ b ¥ 2 ) Ay —:05mm
Fig. 3. Radial thin section (Corbicula japonica). OM. Bar=0.5mm

B 4 P HRBER T s B S B AR E OB R OB (Y= F ¥ 2 2 ) Ay — b d0pm
a Ffr==aAF b BRE=aLT|

Fig. 4. Radial section of finely crossed lamellar structure (Corbicula japonica). OM. Bar=40um
a. plane polarized light, b. crossed nicols.

B h 2

Plate 2

B 1 EFERE T I B0 5 MR E ORET S M OBES (Y~ b ¥ 2 1) Ay — L :40um
Fff=arF

Fig. 1. Cross section of finely crossed lamellar structure (Corbicula japonica). Plane polarized light. Bar=40um.

B 2 A HRIEE T i v 2 Boias 22 RS D R T M OB (¥~ 2 3 ) Ay — /40 pm
BAZ==a1
Fig. 2. Tangential section of finely crossed lamellar structure (Corbicula japonica). Crossed nicols. Bar=40pm.

B 3 AR E TR T S % BilAs AR S O RN RIS, BEOERR (v~ v 1)
A — 50

Fig. 3. Inner growth surface of finely crossed lamellar structure at the ventral margin (Corbicula japonica). SEM.
Bar=5¢m.

B 4 A E TS T k1) % MR RS O R AR EHE, BiE OB 52l A SR (v
< F v I) Ay —:5um

Fig. 4. Inner growth surface of finely crossed lamellar structure at slightly inner part from the ventral margin
(Corbicula japonica). SEM. Bar=5pm.

B 5 AR E T BB T W 310 D B ER S OWBTHE (v~ b2 3 ) A4 —n 5um

Fig. 5. Broken surface of finely crossed lamellar structure (Corbicula japonica). SEM. Bar=5¢m.

6 A=A FEBE st 5 Bilisc 2 B S O THEE - AT S, B R(vr~=rv o)
A — b :10pm
Fig. 6. Etched surface of finely crossed lamellar structure (Corbicula japonica). Radial section. SEM. Bar=10um.

B

Plate 3

B 12 iz ki) 58 3RS O /TR OBE (v~ b v 2 ) A4 — 1 :140um
a:Ffr=aLF bEIAE=INLTF

Fig. 1. Radial section of complex crossed lamellar structure (Corbicula japonica). OM. Bar=40gm.
a. plane polarized light, b. crossed nicols

B2 B Tl AT ERMEOBEE L OMHE (Y~ F 2 1) 24— 40pm
B3z = AT
Fig. 2. Tangential section of complex crossed lamellar structure (Corbicula japonica). Crossed nicols. Bar=40gm.
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R BEHE - D
@3tﬁﬂ%?@ﬁﬁTKﬁH%ﬁ%ﬁ%ﬁﬁﬁ@ﬁﬁﬁiﬁ@(?7PVQE)Z#—»ﬂWm

Fig. 3. Inner growth surface of complex crossed lamellar structure (Corbicula japonica). SEM. Bar=10¢m.

0 4 A T BT I 3o % B A S AR s OFFBS I TG, BT (v b %)
A — b 10pum

Fig. 4. Etched surface of complex crossed lamellar structure (Corbicula japonica). Radial section. SEM.
Bar=10pm.

K5 PRIBC b h A BALI AR T, EENETEESITRE(Y < YY) Ay —l0um

Fig. 5. Thin layer of prismatic structure in the inner calcareous layer (Corbicula japonica). SEM. Bar=10pm.

[ 4
Plate 4
M1 ARIE G Z 5 B RS, BFEEEEHE (v~ by 1) AL = S50m

Fig. 1. Growth structure in outer calcareous layer (Corbicula japonica). OM. Bar=502m.

2 PR A b A ERMS, BHEEEE (v Py ) A —b50um

Fig. 2. Growth structure in inner calcareous layer (Corbicula japonica). OM. Bar=50um.

B3 N2 L AR ORE (v R —F v Y 1) Ay —:100em
ab&dFfr=a |

Fig. 3. Structure of periostracum (Geloina coaxans). OM, a and b: plane polarized light. Bar=100zm.

4 AR ATHRE, KFEMEHR(~ vy -7 Yy i) Ay —/l:100um
a. FE{g== LT b BAZ =3

Fig. 4. Periostracum inserted into the outer calcareous layer (Geloina coaxans). OM. Bar=100um.
a. plane polarized light, b.crossed nicols.

B 5 2B T iV B ERME OB TR OBES(~ v yr—7¥ ¥ 1) Ay —/k:50um
P =2
Fig. 5. Radial section of crossed lamellar structure (Geloina coaxans). OM. Bar=50gm. Plane polarized light.

16 YL BERE T Ic 3o 5 SN D BT R OWTEG (<~ 7/ 7 — 7 92 3) A% —v:100um
=T

Fig. 6. Tangential section of crossed lamellar structure (Geloina coaxans). OM. Bar=100gm. Plane polarized light.

B 5
Plate 5
[ 1 AT TR T W S B AT O REWRTIHE, BAOKRR (<vrm—-7 v )
A4 — b 10pm
Fig. 1. Inner growth surface of crossed lamellar structure at ventral margin (Geloina coaxans). SEM. Bar=10pzm.

2 7 R T B T i e B AR IO RENRTE, REOEEEN bRLHMC ABIL(<~
Fyua—Fvei)Ar—n:10um

Fig. 2. Inner growth surface of crossed lamellar structure at slightly inner part of ventral margin (Geloina
coaxans). SEM. Bar=10xm.

R 3 A TR T de ) B AT D W TER (< v e —F ¥ 2 1) Ay —sbl0um

Fig. 3. Broken surface of crossed lamellar structure (Geloina coaxans). SEM. Bar=10pm.

B 4 FEE A TR s AR OUHE - AR, BOIR(~ vorr-7vo3)
A5 — b 10pm
Fig. 4. Etched surface of crossed lamellar structure (Geloina coaxans). Radial section. SEM. Bar=10¢m.

B5 SRR T I 31 B B A S RS O B I O R (= v 7 = — 7 ¥ 1) Ay —:100um
a: Ffy=a.LF b:EA=z=LT

Fig. 5. Radial section of complex crossed lamellar structure (Geloina coaxans). OM. Bar=100pm.
a. plane polarized light, b. crossed nicols

FUKEE > 2 2 2 O BHE TR
I h 6
Plate 6
B 1 EEBREE T k) A E A ERM G O BB A OME®R (v vy r—F Y2 1) A4 — 1 :100um
Fff=an T
Fig. 1. Tangential section of complex crossed lamellar structure (Geloina coaxans). OM. Bar=100¢m.
Plane polarized light.

2 BN ETEEE T ICRBT 586 CERMEDHEAREBR (v yr— Fv i) Ar —:10um

Fig. 2. Inner growth surface of complex crossed lamellar structure (Geloina coaxans). SEM. Bar=10gm.

B3 AT TS Pk 2\ ACERMEOBMER (<~ v s/a—F v 0 3) Ar—:10um

Fig. 3. Broken surface of complex crossed lamellar structure (Geloina coaxans). SEM. Bar=10um.

B4 EAERETEBE T IC B0 5 EATERSGEOTE WATE, IR (~v/r—Fvos)
A5 — v 10pem

Fig. 4. Etched surface of complex crossed lamellar structure (Geloina coaxans). SEM. Bar=10gm.

RS sHsE & WBE O RIC A b s BAE RS 2R T ETBE, ANEFEMSFER(<v e T
¥ 3) AL —:100¢m

Fig. 5. Prismatic structure of pallial myostracum between outer and inner calcareous layers (Geloina coaxans).
SEM. Bar=100¢m.

B 6 AR I 4 b h D RS, SR (v S r— T v P 1) Ay — 0 :100em
aFfT=a L bEF=aLT

Fig. 6. Growth structure in outer calcareous layer (Geloina coaxans). OM. Bar=100pm.
a. plane polarized light, b. crossed nicols

H7RECADRSEERG, EC¥EMEB(~vse—F v 1)As — A :100um

Fig. 7. Growth structure in inner calcareous layer (Geloina coaxans). OM. Bar=100um.
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