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On the Morphological Variations and Special Feature of the Elongated and the Stunted Forms
in the Short Necked Clam, Tapes japonica

CHOE, Sang
(Biology Division, Atomic Energy Rescarch Institute)

(1964, 12. 21 #:%5)
SUMMARY

The short-necked clam is distributed widely in Korean tidal flats and it is as much an important
bivalve quantitatively as to control the production of the tidal flat. The shell of this clam tends
to show remarkable morphological variations depending on the habitat. Under a seemingly
favorable condition for the growth, the color pattern of shell of the clam is clear and obvious
and, having less weight and elongated shape, the ratios of shell length to both height and
width are small. On the contrary, when the environment appears to be an unfavorable one, the
shell is found to be heavy and stunted with smudgy color pattern. If this correlation between
the shape and the environment of habitat is proven to be a fact, the morphology of the shell
could be a basis for the judgement in suitability of growth environment for the clam.

In the Ikawazu Bay, Japan, it is revealed that the clongated shell is produced from the coast
outside of the Bay (1), the stunted from the estuary (2) and the intermediate from the
floodgate area (3) and the middle of the Bay (4). Followings are the results obtained from the
morphological investigation of the claim in this Bay.

1. Relationship between the shell length and the largest shell rib length is linear and between
the shell length and the shell width is also linear but with a critical point at the shell length
of 17—20mm. The ratio between the width and the largest rib length at a given shell length
increases with the order of 1, 3, 4and 2,

2. A gradual decrease of the ratio of the shell length to the largest rib length is observed
when the former is less than 17—18 mm, and this ratio increases with the shell of longer.
Also there is a different range of this ratio in each different location; the greatest range in 2,
the smallest in 1and 4 being in between.

3. A similar biometric finding is apparent with the ratio between the length and width of the
shell and the order in value is 2, 4, 1 and 3.

4. The ratios between the length and the largest rib length of elongated and stunted shell are
0.84—0.86 and 0.89—0.92, respectively, and those between the length and width are 0.40—
0.51 and 0.49—0.58, respectively. ]

5. Generally, the elongated short necked clam shels are products of the tidal flat of good
circulation of sea water with high salinity and smaller fluctuations of salinity and temperature

within a day. The stunted shells arc produced from tidal flats of opposite of above conditions.
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Table 1. Measuring values of the shell.
Localities Range of shell Specimen _ . Mean(mm) ~  Shel Meat ~ R/Lx100 __B/Lx100 _
length(mm) no, L R B weight(g) weight(g) “Mean 5% Mean s¥

0— 5.0 14 2.7 2.3 1.2 - — 85.75 2.08 45.62 2.34
5.1—10.0 11 8.1 6.8 3.2 0.06 — 84.85 1.61 39.94 1.95
10.1—15.0 13 12.0 10.2 5.0 0.16 — 85.35 2.00 41.52 2.17
15.1—20.0 14 17.2 14.4 7.5 0.45 0.30 83.67 1.35 42.56 1.15
20.1—25.0 14 23.4 19.7 11.2 1.18 0.69 83.83 1.69 47.93 2.68
Outside-bay area 25.1—30.0 33 27.1 23.1 13.1 1.94 1.59 84.60 1.20 48.65 1.93
30.1—35.0 30 32.6 27.7 15.8 3.61 1.84 84.44 1.54 48.17 2.04
35.1—40.0 36 38.4 32.5 18.6 6.20 3.36 84.60 1.69 48.29 1.71
40.1—45.0 49 42.1 36.1 20.5 8.70 3.99 84.17 1.45 48.39 1.91
45.1—50.0 42 47.5 40.9 24.0 14.77 5.71 86.10 1.72 50.46 1.71
50.1—55.0 8 51.8 43.8 25.5 21.00 7.12 84.67 0.74 49.17 1.36

Total 264
0— 5.0 3 0 4.2 2.3 — — 84.00 1.72 46.00 1.60
5.1—10.0 7 3 6.5 3.0 - — 85.15 1.62 40.58 1.59
10.1—15.0 15 12.6 10.9 5.2 0.20 — 86. 50 1.79 41.53 2.10
15.1—20.0 14 18.2 15.4 7.5 0.50 0.20 84.61 1.40 41.06 1.73
Floodgate area  20.1—25.0 24 23.7 20.7 11.2 1.44 0.81 87.23 1.68 47.22 1.69
25.1—30.0 75 27.2 23.3 12.8 2.03 1.14 86. 54 1.52 47.52 1.63
30.1—35.0 122 32.6 28.0 15.6 3.81 2.11 85.77 1.71 47.14 1.98
35.1—40.0 32 36.7 32.0 18.2 6.81 2.78 87.48 1.61 50. 17 1.88
40.1—45.0 7 40.1 35.2 19.4 10. 40 3.30 86. 68 1.72 47.89 2.01

Total 299
0— 5.0 29 3.3 2.9 1.5 - - 88.77 1.69 46.35 1.68
5.1—10.0 20 8.1 7.0 3.9 — - 87.44 1.82 46.51 2.70
10.1—15.0 20 12.5 10.9 5.7 0.22 — 87.01 1.82 45.46 2.29
15.1—20.0 38 17.7 15.4 8.5 0.55 0.33 86.78 1.48 45.89 1.67
Inside-bay area  20.1—25.0 21 23.3 20.5 11.6 1.65 0.49 88.31  1.54 50.28  1.62
25.1—30.0 74 27.6 24.4 14.0 2.79 0.97 88.65 1.73 50.74 2.21
30.1—35.0 60 32.5 29.2 17.1 5.47 1.57 89.55 1.79 53.88 2.05
35.1-—40.0 83 37.8 33.9 20.4 8.72 2.35 90.19 1.63 54.13 1.97
40.1—45.0 13 41.0 36.7 22.7 11.99 2.96 89. 40 1.75 53. 56 2.63

Total 358
0— 5.0 21 3.2 2.9 1.7 — -— 90.81 1.57 51.47 1.71
5.1—10.0 13 7.0 6.3 3.6 - - 89.17 1.89 53.20 2.42
10.1—15.0 11 11.3 10.0 5.6 0.17 - 88,97 1.92 49.84 2.23
15.1—20.0 11 17.5 15.8 9.0 0.80 0.28 89.13 1.52 49.14 1.89
Estuarine area  20.1—25.0 35 21.7 19.4 11.5 1.83 0.61 89.47 1.50 52.84 2.08
25.1—30.0 32 27.4 25.4 15.6 3.99 1.14 91.73 1.93 57.17 2.31
30.1—35.0 110 33.3 30.6 19.1 7.11 2.04 91.29 1.72 57.95 2.13
35.1—40.0 128 37.2 34.5 21.5 10.43 2.75 91.20 1.83 56.92 2.49
40.1—45.0 9 40.9 37.3 22.9 13.60 3.74 91.14 1.97 55.92 1.97

Total 370

* Standard deviation




April, 1965] H ubz] 20| JERRERMY BHYY 5

A2 @A A kst K 2fF A EE H St kel v WMmshe Mol Yeh. HHE kx| 2o
A 2 S CRBER). B/Lx100 9 gk-2 MAE 39.9~50.5, KFIE 40.6~50.2,

D. el g 2wel e o g R/Lx100(R: MM 45.5~54.1, W& 49.1~58.00] = i, MHHE
B, L))o #{ke Table 1, Fig. 7414 & 4 WFTER wbx] & apelel & MAWERE ERE BRI 4+ Sl

oleb. igE: 5mm DUT O REEI-E bR seRoE B M B
ek, KMEE BRAE 3 o) A = e 17~18 mm 7.0f
Al e e REse] MatiiEe BE st £ BAs s be0r
A, kel el B el Bl e Hikky 5.0k
28]¥ B MGRE Zdeck. fEsd M, RS 24.0F
[-]
Table 2. Values of constant in the equation between the E;,o,
shell length and the longest radial rib length (R=bL) in 22
the short necked clam. 27 o
Locality b teor
T e B L (&, .
Outside-bay arca 0.8446 10 20 30 Y
Floodgate area 0.8661 Shell length in mm.
Inside-bay area 0.8911 Fig. 6. Relations between the shell length and the fresh
Estuarine area 0.9106 meat weight. (O: Outside-bay area. (P: Floodgate area.

(®: Inside-bay area. @: Estuarine area.
Table 3. Values of constants in equations of the shell

length between the shell breadth (B=bL or B=a+bL) in 7 T T
the short necked clam. 92} R .
0 © B
Locality L<ig mm  L>18 mm sor ° ©
b b a @ &
- 88} o K
. Q P O -
Outside-bay area 0.4202 0.5315 —1.7012 2 s6h o °
Floodgate area 0.4119  0.5381  —1.5774 x /\0 1
Inside-bay area 0.4624  0.6160  —2.7567 S saf L T :
Estuarine area 0.5086 0. 6208 —1.8302

[

N
T
i

upA] 28 SeA R/LX 100 9 ghol =) wh #%5] 1d 17~
18mm Lol = HAMES WEREe] 2= Higk 1636 1% 36
B 4EMEE @i e, KPR e FEE R Sneit fength in mm.

o8 MAER S B R/Lx1009 #%S WS, RE

@

<
¥
1

Fig. 7. Relations between the shell length and the R/Lx
100. (O: Outside-bay area. (P: Floodgate area. (s): Inside-

ol =febA WIS Al S ghE MRSl xl b o] bay area. @: Estuarine area.
vl shod bl kAl 2he] R/L X100 9 3-8 M4 83.7~ ot T
86.1, K[t 84.0~87.5, MM 86.8~90.2, i1} s8r ,/ '\.
89.1~91.7 ol ehiz Gl7}F = 2, BAHEL O MPYEL, Wl 111 I
ahx) 2 apol el & MiE Lo E BIRET WIS T 4 sap p /@\@
%% Ko 93 B/Lx100(B: #%iE)e #{k+w Table 52k o 7
i & oF 4 9] o £33 =) zho uues ® i
I Fig 804 & & slesd, £33 W A e 50% J AN
5mm LU fE EUe] A S fitmel A akes plaker R  asb = 4
sF ¢leb. B/L X100 9] gh-& 3% Ld 10~20 mm 7 =] = Mipd; é 4w 9572 1
-1
Table 4. Values of constants in the equation between the aab \ B
shell length and the shell weight (log SW=log a+b logL)
in the short necked clam. a2r b
Locality b log a 4o ]
Outside-bay area 3.4304 —4.6070 1lo ‘ zlo b‘ 310 4I0 36
Floodgat . 8694 —s. Shell length in mm.
In:iodeg-;ae a;re:a 2 5237 _Z éggg Fig, 8. Relations petween the shell length and the B/Lx
Y ' ’ 100. (O: Outside-bay area. (B: Floodgate area. (&): Inside-

Estuarine are: 3.2749 —4. .
S u{ 1ne area 1271, bay area. @: Estuarine area.

Leix}



bk RAHE, SRR RS Bige 2T %
stel b ARy E o, RS Bt Bl deld e %
Wl A 5% E 17~20 mm o] S MEo] hEbykel. o] s
e FEESHA Wed S sod, i ere] /L
el i 14~15mm ¢l o & (%, 1963), ity /|
Wk RS BRE e sl la EES o,

Mool JbpEel Bel A = shls e wret ey
= elvh. R/Lx100 2] zh-e #stisiol 4 83.7~86.1, /K
FHEL A 84.0~87.5, MPSIE] 4 86.8~90.2, wfilfsia]
A 89.1~91.70°) &, MM MAE, WAoo =
e Bol el ¢lv KRS %&ET 9eb. &s B/Lx
100 9] zkell slel 4w MAHBE 39.9~50.5, KM 40.6~
50.2, B 45.5~54.1, i[O 49.1~58.0 o AR SHLH
FlE o Fa, B s Aelddl e FElEk i)
G gheh

whR] SR Ry 2Rl 2 ek
Be/zifiel]l ol AhA = b, o] wel]l RETEA o Bl ik
A s BIGE WA s, oA Ee] ik
figlA kol JLfFe] #EFFE Aolvh. BN T g
RIS RS = Ao QbR o M
b wrImbEel roaiE MERLE A e, oL JBrERY REMEe
it 1~2mm RS RGN e A T
G dleh. F OSSRl A = o] #E e, =
=S Ik AR BRS WEb s, wfi e
AL gl HE BAHE. @il ot 3 aime ux
SHAl gl eb. ol ® &b JEAERY PEPE-2 Lol I A
Botdd FrgEl e, ol 2l She] 2 blael] glel 4 9l "'ﬁéﬁzmo
Hingrest s = sheb. el bl
2] whA W— $h5] Lhilel Baisled HEGIEINES Shyin
21 23 BRI e ey e et

& gk

A4 IR

vl o
L?l;t_

Aeleha & -

A 51 erel duliA gleh(E - KL, 1958).
upr] o) Ekel 918 R/Lx100, B/Lx1009 3ol
gl uod, o] AEY st plis 2 dcta

o, 1531 R/Lx100 e 3 M5 i— s hi—m 11
G 9] Ml o 2 W11k cline g Vel I gl
whr| 2h o BEAERBEEITOl LN B HdlAd s Ly

o prkLel Wi v}l prfzel 7l keMlel EH = zlelw,
BBl F2 Shell A= HRe] Rita ) o] it

o] e HIA 25 0gel 4 gEils] & o
A ubg mEE o, ek PHITRE, BAEY R
ek R/L %100, B/L><100 o ghel Slel A AL zle] v}
onfSEPkel Sl EEMZY gl e, AiTMelA] ahe] o)

i Rl wl =) 2k o] 4] L]—

[Vol. VIII, No. 1,

ks =
ol A= e Aol A9 MM Ao HWEY F
ez =, J¢M, KiMlulxl o] B E BRE 5 U7
=b. Fig. 9 = AR, wOE ekx) kel M, RONME,
SRS MBS BARE Aol vk, MAs ubRl e gk
LE, Mz, w#HE R Aoldl #e ke ke
42.8~44.8 %, HAHIES e 36.1~37.9%, il
e 17.5~20.8 %°] 3, infFIF whxl 2he] sleld = %
% 39.9~42.0 %, 36.6~37.5%, 20.1~23.3 %o+, ¥

MES ERiuba g EY kv 29 #ske R
7y Ba, WAk ggere] ek ol A aks Y 2

et o]zl Elubz] 2ko
e HE 84~86, 40~51 LLF
pi)

REMY 45PES Vel
R/Lx100, B/Lx1009
ol a1, Hifuupz| ab o K% 89~92, 49~58 Ll |:0] el
SEE < glEk.

ViR (1939)w wh=l 2k Kol nz
FEA EEHIRe] sl 2, A7)7b 0.25~
2.00mm 2| ¥#PS pre] A %-*%— 5 YERS Ol
ik EREE WetA ® e S, &
A4 AEA4D = ﬁibﬂgﬁ?ﬁiim vzl 2 e et
ubx| 2o} A RS e o ehe] izl = Aol oy
a2 g ulst BRI af—.ﬂncﬂ u&u}—h K E st e
RIRES Zupel el dEtkel s HlRVESRAE
e et a3t

ol EE kel ebel JEAR MERse BMNTE B
e, A xﬂi ¥k ifté‘r W@ R 15
sl eh-gel Egsel B, bR, EEY BRE
% o gk, 1 ES Mt Wie xFo] BHACA
W el e,

Eﬂﬂfa}w‘% BT

2.0
A}

#ouhx 2he

sz
39 40 41 42 43 44 45 46 47

Length (%)

Fig. 9. Triangle graph, indicating the ratio (%) among
length, radial rib and breadth of the shell in the elongated
form () and the stunted form (@),

y



April, 19653 B

ulkx] g
= 3]

1. HoR B8 R LS 111 Pagt el shfiel olo] 4
uRA] ol FERERY SRR} BB 4 MRS Mald WA
Ba-=l BRAMAA S ARAY MRS Waretm, Lo,
SITEeR=) 2he] FEREAY ERMEAOE RS ot

20 R UHENE, BIE MiEs —xlez
BE 2 % fRpish @iE Aol ¢l & FriEle] A SR 17~
20 mm o] S&(h%ie] QU o] 21 fLwnel EWAT ks

= zelstm 4 7#5;1 ool kel R AL, M
°l BERE MOMEL KPR, MPIR, AIrpe) ez s
o},

8. R/LX1009 gt jle 17~18 mm b=l = Wigsh
®inste glael ok, 153 PR,

3 B =

= l | RS Bing areb. o] ghe %l ‘JJ:.
—UEE MEEE Za glew, MAliomn BE— 1T

Im'ﬂ Bio.2 Bk cline & vhepf o o),
- B/LX1009 e %l 17~18 mm 7/}2]% Wik st

X1
L} el = s miFTel Sla, Li—iidl o
= RIIEL, MOMEL, BPREL G0OBGS] Mo s sep,

5. WA Sl FR UMk B4y, Elbiae B
Tl 7E 2 2 Skl 4 f2miaka] el ks L, HERIS
vicae] & 2 URALSHIL ST, TS MO S A

ufl letol el vk, Kmupa] ehe

HEEL) Yo Hobo], mimula] o 5
Leol 2 jgmle] meh o3 TR L Mube g o
g vt}

6. L&%iebxd g s R/L X100 3+ B/Lx100 9 7r8 7%
84~86, 40~SLLUFela, 4ilubx] ke glej & 444

89~92, 10~38 L} o] gbm Biiizat

X n
YUTLIENT, 1939, 7 % o8kl -~ C.
9:6, 214-220.
B RIGIEHE, 1958, RSO I Lt 7
Tk BRIELIGBOMLIIon T,
241 8, 616-619.

- o+,

PR

0 OB R
RPN -3

TEREBRLY BRY 7

W, 1963, 7 3V o BE)IT Do T, KEEIS 11 1, 13~
24.

Clements, F. E., 1920. Plant indicators. Wilson, N. Y.

Clements, F. E. and G. W. Goldsmith, 1924. The phy-
tometer method in ecology. Publ. Carnegie Inst.,
Washington,

Hamai, 1., 1934. On the local variation in the shells of

Meretrix meretriz (L.), with special reference to the

growth of organism. Sci. Rep. Tohoku Tmp. Univ.,

Biol. 9, 131~158.

1935. A
environmental conditions produce different types of
Meretriz meretriz. Ibid. 10, 485-498.

Hamai, I,

Hamai, 1., study of one case in which different

1936. Relative growth in some bivalves. Idid.
10, 753-765.

AEMIZE < VIR, 1949, BB~ 4 % 1 DI D4
CoOATAORERE L 15, 311-317.

Korringa, P., 1952. Recent advances in oyster biology.
Quart. Rev. Biol. 27, 266-308.

FRVAN, 1941 WIMICET 3 7 v VBOR THR &
Y072 B, #gLv7e 21:6, 125-136.

ORI, 1943, I 74 Y o /LIBLICAKR S 0%
WA Ee & BEBI. WRBRRUIHE GRS 8, 115-140.

TR, 1944. h v 20 21 Corbicula elatior DR
RATIR ST o8 . | AR 3 4,

231-253.
TP, 19452 WIMEEE » ¥ s Mo/ LIEMCIL AR s

B, W4 4 9Py Corbicula felnouilliana
Heuded 5375, /Efgmiciniizoe . JUBUR 3 k&
14 : 1-4, 73-87.

TTRTERA, 1945b. Ml © < o/ 8o ey
RS2 1 v v ¥ s Corbicula Auminea(Miiller)
DSy BT DL LUk 14 ¢ 1-4,
87-96.

RY3TEUS, 1939, 7 U Ao B L TT E o BHR.
ik 614, 77-83.



