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ABSTRACT

In this study, growth-line analysis was carried out on the hard clam (Meretrix petechialis) collected from the
Neolithic shell middens in Daejuk-ri, Seosan, Korea, to reconstruct palaeoenvironment. Growth increments of 206
specimens of the clam were examined. The ages of the specimens were determined from the rings on the shells.
The relationship between shell length and ring radius in each ring group was expressed as a regression line,
indicating a correspondence in each ring formation. Growth pattern of the midden specimens was compared to
that of modern ones collected from Gimje, Jeonbuk. Growth curves for shell length fitted to the von Berta anffy's
growth curve were expressed respectively as follows: SL, =102.9025[1 —e *1857(t+10%6)] jn the shell midden
specimens, SL, =104.2583[1 —e "7 F079)] jn the modern ones. The relationship between shell length (SL; mm)
and shell height (SH; mm) was expressed by the following equations: SH = 0.7791 SL + 3.6636 (R? = 0.946) in the
midden specimens, SH = 0.8103 SL + 0.5145 (R? = 0.991) in the modern ones. The results of the tests regarding
the differences between regression coefficients and elevations of growth curves of these two populations
demonstrate that the slopes were not significantly different (p < 0.05), but the elevations were (p > 0.05). However,
overall growth curves of the midden and modern populations were not significantly different, indicating that shell
growth environments of the two areas are similar. Therefore, it is likely that sea temperature near the midden area
could be similar to that of present Gimje area, and thus temperature during the period of the midden formation
could be higher than presently known.

Key words: Daejuk-ri Shell Midden, hard clam (Meretrix petechialis), von Bertalanffy's growth curve,
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Fig. 1. Location map of the Daejuk-ri Shell Middens (DSM)
and sampling site of modern shell specimens (MS).
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Fig. 2. Measurements of shell length (SL) and
height (SH) and ring radius (r,) of the hard
clam (Meretrix petechialis).
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Fig. 3. Relationship between shell length and ring radii of the
hard clam (Meretrix petechialis) from the Daejuk-ri Shell
Middens.
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Ryu et al. (2006) = &) | 13 A=, A==
84z 7H3gly, & A AVl 292 FAsIe 250
FAEE AFL 0.542 st AFAE ARG

2 2AME o] IR o] &3t AFAE F
ch w2 siE 5 W] &8 4] B 4R
SLos = 26.61 mm, SL; = 40.08 mm, SLys = 50.05 mm,
SLss = 58.81 mm, SLy5 = 66.79 mm®]$lt} (Table 1). L
PLE 53 dg 8 2ol 284 von Bertalanffy's A
FAe] m4E Walford®] el A¥3|AE oz 43}
W 34 SL. = 102.9025 mm, AFAGT k =
0.18657/year, Z7o] 04 wel o4 ¥ ty= -1.0906
year® 27t FA =it} (Fig. 4).

QA o AlF 2ol vk 4= gl

SL'; = 102.9025 (1_e-0418657(t+1.0906))

Table 1. Average shell ring radii of the hard clam (Meretrix petechialis) from the Daejuk-ri Shell Middens.

) Ring diameter (mm) No. of
Item Ring group
I Ty Ts Ty Ts sample
2 27.31 41.52 70
3 26.97 42.13 50.74 95
Shell length 4 26.78 39.79 51.09 58.56 37
(mm)
5 25.39 36.88 48.32 59.05 66.79 4
Mean 26.61 40.08 50.05 58.81 66.79 (206)
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Fig. 4. von Bertalanffy growth curve of the modern and shell
midden hard clam (Meretrix petechialis) specimens.

T3 43w Zae] A SH = 0.7791SL +
3.6636 (Rs = 0.946) ©]3lt} (Fig. 5).
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Fig. 5. Relationship between shell height (SH) and shell
length (SL) of the modern and shell midden hard clam
(Meretrix petechialis) specimens.

w3t AAw 2w AgAAaAe SH = 0.8103SL +
0.5145 (R* = 0.991) °|Sit} $19] &+ 71A] A1S dfFe] 4%
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Table 2. The result of the tests regarding the differences between regression coefficients and elevations on the
von Bertalanffy equation (shell length) of the modern and shell midden hard clam (Meretrix petechialis)

specimens.
Item Shell Midden Modern Remark
) 0.8298 0.7964 P < 0.05
Regrhe§s1on : 0.603 .
coefficients
DF t 005, 6 = 2.447
17.514 21.227 P> 005
Elevations t 2.788
DF t 0050, 7 = 2.365

Table 3. The result of the tests regarding the differences between regression coefficients on the linear
regression equations (shell length and shell height) of the modern and shell midden hard clam (Meretrix

petechialis) specimens.

Item Shell Midden Modern Remark
Regression coefficients 0.7791 0.8103
P > 0.05
t 2.772
DF 2,363 t 0059, 2363 = 1.960
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