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Lingula sp. collected at Banda and Takasu tidal flats in Okayama Prefecture, Japan.
Shuji KOBAYASHI', Sodai IWATSUKA', Hiroki HIGA?, and Ryo YAMADA®

Abstract: On May 4, 2010, a brachiopod specimen, a still unidentified species of the Genus Lingula,
was collected at Banda tidal flats in Tamano City, Okayama Prefecture, Japan. As Okayama Prefecture
was formerly famous as a locality rich with Lingula anatina, it was thought to be a rediscovery
of this species once thought to have become extinct several decades ago. However, the collected
specimen does not have light green shells, characteristic of Lingula anatina, and its shell shape was
also slightly different. In 2011, another specimen with similar traits was collected in the Takasu tidal
flats in Kurashiki City, Okayama Prefecture, and some other specimens were collected from Banda
tidal flat again in 2015. We compared these Lingula specimen with the Lingula from Yanagawa sea
food market (Ariake sea), Fukuoka Prefecture, a famous locality of Lingula anatina. The size and
shape of the shells and the displacement of the muscle scars are compared. The results suggested
that these two populations of Lingula should be classified as two distinct species, being distant in
the character variations. In other words, the Lingula specimen collected in the tidal flats of Okayama
Prefecture are not considered to be revived Lingula anatina recorded there in the past.
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[FC®IC

v 2t A J&Genus Lingulald, i iz
FEINDZREIBE D TFEEOHWEEN THO,
FEAERLOHKDERT Y VBN T LEFTH T
EmS, BUOEBYMEOBEEMENERIN LI LDH
% (Jo & A1 Willmer 1990). A OFEHICE T %2
OBGIIE L, BT TRITHETE L TUU%, D
JEREMFZEAEZLL TN Z EMBTEETTNS
fbfa1&ESn5 2 ENdH 5 (HPE 2000, Emig 2003).

HAZSEDEEE, S<nrsZoivIitr
HABOEME L THLTHY, FmE AT
FHREOPIRETTH ST RT— R - E—ZADk
HI 50T &3 EATH S (2L 21T
Dorothy 1939). Z#1% TIZ HAHIE FE DN, 5
LRI NI TWA S vy I oM BOBAMIZ, IR
) ¥ 2 & > /A Lingula anatinea Lamarck 1801, 7
AN ¥ 2t 2 H A L. reevei Davidson 1880, F A3
v IV N AL adamsiDall 1873, R>Z7 U v I+t
> H A L. rostrum Shaw 17980 4 f&TdH D (BErFEMN
2001, AfiE, 2012, BiGEAR 2012), REILET
13, 2OTE, BREBNIRI S yI £ T10E
EHELTH SN, HuTTIIHEWIZERA EINT
W5 LW (b2 2014). LvL, 19594EMNS
TONEREBOED Y THEEZICEEEDOI RY

S I IHAFML E SN GER- 2010), ML
BIZs vy I HAENERL TWeZ E&2RTRE
Wx, DITNITHEHAERKERGEMEEICREINTY
% 3EARDERDHA LIRS TNS.

EZAN, 201065 H4 H, REBDOFRHTE
(Fig. 1a, D) OFERIC v I 01 (AR, Ml
FEX I OHA)EEFEEOOE D /INRPEREL /2
(Fig.2a). LinL, ZOMIES YIE 113,
DT A TRAHEN, ML ZEINDEI R
Y IEIHA DENENIMIPITEIL > T HERITE
bz, B20114E7H 2 H, FHFRIZIZELWE
i OEIMTIE (Fig. 1c, NS HEZEDOOED I
FICE O TR ER > vy 2221 %
HXN7/ (Fig.2b). 27T, MILES vItvH
1 DRRE - 7RiE - BRI OWTEHI 2170, AEE
RROWBIZE > TREZRALD, T, > v
S AT AN, RO S EHE TR EE S WTRER
FEOHRERSEREICZLL, INSMILES v
SECHAMIRY vy I 2N OEEKERD
N, RSO M, DEOY 2T )LTITHE T
Moz,

UL, 2016FE0EICE ST, EHEOOVEDIN
D EEEAR Z 8 NERE T 2 Z &Ik L2 & T
BRARZEYD, bAHEEDELENTIFES 2>

1. FILEERLR B AR E Y R T700-0005 R L il X EEART1-1 Departmet of zoology, Faculty of science, Okayama University of Science,

1-1 Ridai-cho, Kita-ku, Okayama-shi, Okayama-ken 700-0005, Japan.

2. WECFEERIL T700-0011 RALTEILX ¥ mMT1-9-1 Eisugakkan okayama. 1-9-1 Gakunan-cho, Kita-ku, Okayama-shi, Okayama-ken 700-

0005, Japan.

3. PALEERER A ER AR AR i ER AR T700-0005 R (LT AL X FEKHT1-1 Department of Biosphere-Geosphere Science, Faculty of
Biosphere-Geosphere Science, Okayama University of Science, 1-1 Ridai-cho, Kita-ku, Okayama-shi, Okayama-ken 700-0005, Japan.

-67 -



KT ] - EIRAIR - HesERE - IE #

Fig. 1. Appearance of the collection site. Banda tidal flat (a) is a relatively
narrow place (ca 2 ha), and Hase river is flowing in. The sediment is
composed of large sized particle of sand and mud (b). Takasu tidal
flat (c) have a relatively large area (ca 14 ha) and the sediment is
composed of sand. The surface of the gathering place is covered by
eelgrass, Zostera sp. (d).
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Fig. 2. Lingula specimen in this study. First specimen of Lingula sp. 1
(a) collected from Banda tidal flat of Okayama. Diameter of coin is
ca 2 cm. Second specimen of Lingula sp. 1 (b) collected from Takasu
tidal flat of Okayama. The part between the arm and the cirrus visible
from the outside of the shell wears black (black arrow). The coloration
of mantle edge is also black (white arrow head). Typical specimen of
Lingula sp. 2 (c) purchased from Yanagawa sea food market (Ariake
sea) in Fukuoka. Pedicle is removed.
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Table 1. Measurements of each Lingula sp. 1 specimen and basic statistic value from Banda and Takasu tidal flat,
Okayama prefecture, Japan. SD: standard deviation. CV: coefficient of Variation.

Orrame She”(::sth(u She”(z::;h(W) trickneos(D) |eizfrl1?§|_> Index of L Indexof W Index of T
(mm) (mm)
U-1 18.36 817 365 3392 2244 0.999 0.446
u-2 15.62 767 328 2863 2133 1.047 0.448
u-3 16.38 742 321 2889 2242 1.015 0.439
u-4 16.12 7.40 339 1443 2180 1.001 0.458
Average 16.62 767 338 26.47 2200 1.015 0.448
sD 1.041 0310 0.167 7.263 0.047 0019 0.007
Max. value 18.36 817 365 3392 2244 1.047 0.458
Min. value 15.62 7.40 321 14.43 2133 0.999 0.439
v 0.063 0.040 0.049 0274 0.021 0019 0015

Table 2. Basic statistic value of Lingula sp. 2 specimen from Ariake sea, Fukuoka prefecture, Japan. SD: standard deviation.

CV: coefficient of Variation.
Shell

Pedicle

Ariake  Shell length(L) Shell widthW) 5oy (1) ength(PL) | Index of L Index of W Index of T
(N=58) (mm) (mm)
(mm) (mm)
Average 28.72 12.60 493 38.06 2.381 1039 0.405
SD 2.809 1351 0635 17.662 0.059 0.026 0015
Max. value 33.85 16.13 7.23 88.79 2,668 1109 0.435
Min. value 19.98 8.34 353 9.32 2.294 0.971 0.349
oV 0.098 0.107 0.129 0.464 0.025 0.025 0.037
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Fig. 3. Relationships between shell length (L) and width (W), and be-
tween shell length(L) and thickness(T). In Figure 3a, the regression
coefficient between the shell length and the width is smaller in the
specimen from Okayama Prefecture than Ariake sea. Similarly, in Fig.
3b, the regression coefficient between the shell length and the thickness
is smaller in the specimen from Okayama Prefecture than Ariake sea.

112

— a
E 110 O Okayama "
c W Ariake -
S 1.08 .
S ., . .
; 1.06 . e
= o o Wt
T 104 . .
< LY
V102 ° - "
© "r
= 100 °O o . a,
(]
o 098
c -
= 09

200 210 220 230 240 250 260 270

Index of shell length (IL)
— 047 b
= o
o, 045 o o
o O - L
2 oa -
X ..-nl".
E 0.41 ) - ‘-‘.
- w Sggn
— o3 . 'J"."? -
(V]
S o ’ -
[ O Okayama
w— )
W Ariake

O o35 .
)
< 033
£ 200 210 220 230 240 250 260 270

Index of shell length (IL)

Fig. 4. Relationships between the index of shell length (IL) and the
width (IW)(a), and between the index of shell length (IL) and shell
thickness (IT)(c). Two populatin of Okayama prefecture and Ariake
sea is well separated.
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dorsal ventral

Ariake

Fig. 5. Muscle scar disposition of Lingula spp. from Okayama prefecture
(upper right and left) and Ariake sea (lower right and left). Aa: Anterior
Adductor muscle, Ap: posterior adductor muscle, Oa: anterior oblique
muscle, Oia: anterior internal oblique muscle, Oim: median internal
oblique muscle, Oip: posterior internal oblique muscle, Olm: median
lateral oblique muscle, Pl: perimial line.
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. ventral f
Olm
Okayama Ariake

Fig. 6. Schematic close up of muscle scar. Left low Okayama specimen.
Right low Ariake specimen. a&d: anterior oblique muscle in dorsal
shell, b&e: anterior adductor muscle of dorsal shell, c&f: anterior
lateral oblique muscle of ventral shell. In the dorsal shell, the width
of both left and right Oa is narrower in Okayama specimen (a) than
in Ariake specimen (d), and bottom line of both left and right Oa
(broken line) is more convex posteriorly in Okayama specimen (a)
than in Ariake specimen. The relative size of Aa (solid two direction
arrow) is smaller in Okayama specimen (b) than in Ariake speci-
men (e). The distance between both left and right Aa is narrower in
Okayama specimen (b) than in Ariake specimen (e). In the ventral
shell, muscle scar of Olm is clear in Okayama specimen (gray part in
¢), but invisible in Ariake specimen (f). The angle formed by left and
right Aa is larger in Okayama specimen (c) than in Ariake specimen
(f). Abbreviations are shown in Fig.5.
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