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ible. 
The ornamentation of the shell consists of major and 

minor concentric sculptures in combination, which are 
weak and obscure near the umbo. The concentric undu
lations are low, round-topped and disposed at irregular 
intervals; the minor rings develop in umbonal region and 
also superimposed on the undulations. Fine lirae are 
discernible near the umbo of the specimens JG. H2903 
and 3099a. 

Biometry.-The basic linear measurements and angles 
are shown in Figure 4. The measurements of selected 
characters and their statistics are shown in Tables 1 and 

2, respectively. As shown in Table 2, Pearson's coeffi
cients of variation are, in general, small for all characters 
examined. 

The individual relative growth of shell length (I) vs. shell 
height (h) and shell breadth (b) vs. shell height (h) of the 
two well-preserved specimens are demonstrated in Figure 
6. The reduced major axes of b vs. h show isometry in 
the two specimens, whereas those of I vs. h show nega
tive allometry. 

The ontogenetic changes of I/h, b/h and obliquity (0) 
are shown in Figures 7 A, Band C, respectively.' As is 
clear from Figure 7A, I/h decreases gradually with growth 

Table 1. Measurements of Inoceramus (Platyceramus) szaszi sp. nov. from Hokkaido. Linear dimensions in mm. 

specimen valve h I b H L s 

L 66.0 61.3 17.4 74.5 62.0 -
JG. H2794 

R 62.2 57.4 14.9 68.7 59.8 32.0 

L 87.8 82.0 20.6 92.8 83.0 39.1 
JG. H2898 

R 95.2 89.6 22.0 100.8 87.0 42.6 

L 104.4 92.0 22.0 112.1 97.9 -
JG. H2901 

R 91.5 84.2 21.4 102.1 89.3 42.1 

JG. H2903 L 64.8 60.6 15.0 71.8 61.5 33.2 

JG. H2909 L 51.8 47.0 12.1 53.6 47.0 23.8 

specimen valve y 0 I/h �l�/�h�H�~�6�o�m�m� b/h L/H 

L - 61' 0.93 0.98 0.26 0.83 
JG. H2794 

R - 64° 0.92 0.98 0.24 0.87 

L 121' 66° 0.93 0.93 0.23 0.89 
JG. H2898 

R 121' 65° 0.94 0.97 0.23 0.86 

L 128° 65° 0.88 0.87 0.21 0.87 
JG. H2901 

R 131' 63° 0.92 0.94 0.23 0.87 

JG. H2903 L 131° 64° 0.94 0.96 0.23 0.86 

JG. H2909 L 132° 64° 0.91 - 0.23 0.88 

�l�/�h�H�~�6�o�m�m� : ratio of I: h at the growth stage of 60 mm in H. L: left valve, R: right valve. 
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Table 2. Biometric characters of Inoceramus (Platyceramus) szaszi sp. nov. from 
Hokkaido. 

a y 0 1/h �1�/�h�H�~�6�o�m�m� b/h L/H s/I 

8 6 8 8 7 8 8 6 

99.4 129.3 64.8 0.921 0.947 0.233 0.866 0.513 

2.20 2.25 1.28 0.0196 0.0390 0.0139 0.0177 0.0344 

2.21 1.71 1.98 1.99 4.21 5.97 2.04 6.71 

N: sample size, m: mean value, s: standard deviation, v: Pearson's coefficient of 
variation 
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Figure 6. Diagram showing the individual relative 
growth (I vs. hand b vs. h) for selected specimens of I. (PI.) 
szaszi Noda and Uchida sp. nov. 

up to H = 50 mm in each individual, whereas the b/h and 
obliquity (0') are nearly constant throughout growth as 
shown in Figures 7B and C. 

The profiles of the two specimens in three directions 
are illustrated in Figure 8. 

Remarks.-The specimens examined are well preserved 
without secondary deformation, but the valves are some
what displaced along the commissure plane. The pris
matic and nacreous layers are preserved and the surface 
ornamentation is precisely observed in JG. H2794, 2903 
and 3099a. JG. H2901 and 2909 have only the inner 
layer and JG. H2898 is an internal mould with partially 
preserved inner shell layer. Several small pits are scat
tered on the surface of the mould. These are probably 
the marks of hemispherical pearls produced to cover 
areas of shell killed by boring barnacles (Seilacher, 1969). 
Such small pits are commonly observed on the internal 
moulds of certain inoceramid shells. 

Comparison and discussion.-It is noticed that the 
sample from loc. Ik2709 is clearly discriminated mor-
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Figure 7. Diagram showing the ontogenetic change of 
selected characters of I. (PI.) szaszi Noda and Uchida sp. 
nov. A: ratio I/h, B: ratio b/h, C: obliquity. 

phologically from other samples by means of t-tests, other 
biometric analyses and precise observation. The speci
mens from loc. Ik2709 have a considerably inflated um
bonal region, as shown in Figure 8, in comparison with 
those of I. (PI.) mantelli (see Noda and Toshimitsu, 1990, p. 
502, fig. 11), and show a comparatively steep postero
dorsal flank. As is clear from Table 3, the results of t
tests indicate that the mean values of b/h are also 
significantly different. The ontogenetic change of I/h 
and obliquity (0') is clearly different between the present 
species and I. (PI.) mantelli. Namely, I/h of the present 
species decreases gradually up to a growth stage 50 mm 
in H and then becomes about 0.95 on average, whereas 
that of I (PI.) mantelli decreases continuously to the full-
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Figure 8. Profiles of two selected specimens of I. (PI.) szaszi Noda and Uchida sp. nov. in three directions. 
A: vertical section along the growth axis, B: transverse section at the highest point of shell convexity, 
perpendicular to the growth axis, C: transverse section at the broadest part perpendicular to H. 

grown stage. The shell obliquity is about 65° in the 
present species, whereas that of I. (PI.) mantelli gradually 
increases with growth (Noda and Toshimitsu, 1990, p. 500, 
fig.10C). The individual relative growth of I vs. hand b 
vs. h are shown in Table 4 and Figure 6; the specimens 
show negative allometry in I vs. h and isometry in b vs. h, 
whereas the specimens of I. (PI.) mantelli show negative 
allometry in both characters. From the above compari
son the present specimens can be morphologically dis
criminated from the specimens of I. (PI.) mantelli. 

I. (PI.) troegeri Noda, 1992 from the lower part to lower 
portion of the middle part of the Coniacian of Hokkaido 
shows a large extent of variation. The specimens JG. 
H3010 and 3011b resemble the holotype of the present 
species in equivalveness, gently inflated shell and weak 
ornamentation. However, JG. H3010 and 3011b are elon
gated along the growth axis (L/H=0.76-0.79), and have a 
larger posterior hinge angle, ranging from 135° to 143° and 
smaller obliquity (0=59°-61°) if compared with any speci-

men of the present species (compare Noda, 1992, table 1 
and p. 1320, 1321 with Table 1 of this paper). Moreover, 
as shown in Table 3, the result of t-tests indicates that 
significant differences exist in the characters of a, y, 0, 
I/h and L/H. This fact suggests that the sample from loc. 
Ik2709 is morphologically different from the sample of I. 
(PI.) troegeri at the population level. As to the 
ontogenetic change of selected characters, the speci
mens of I. (PI.) troegeri show nearly constant values of I/h 
and obliquity, ranging from 0.89-0.95 and 56° -60°, respec
tively, and b/h decreases gradually with growth, whereas 
in those of this species I/h decreases gradually up to 50 
mm in H and then becomes constant, ranging between 
0.90 and 0.94, and b/h and obliquity are also nearly 
constant, ranging between 0.23-0.28 and 61"-70°, respec
tively. Furthermore, with respect to individual relative 
growth of the holotype and another well-preserved speci
men of I. (PI.) troegeri, the relation between I and h is 
isometric, and the relation between band h is negatively 
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Table 3. F-test and Student's t-test for selected characters of Inoceramus (Platyceramus) 
troegefi Noda, I. (PI.) szaszi sp. nov. and I. (PI.) mantelli de Mercey. 

a y 0 I/h b/h L/H s/I 
N 25 24 25 25 (18) 25 21 

A m 93.2 140.1 60.3 0.888 (0.225) 0.782 0.490 
s 4.95 3.66 2.04 0.0569 (0.0193) 0.0286 0.0256 

F value 5.0625 2.6460 2.5400 2.1289 1.9302 2.6109 1.8057 
significance • 0 0 0 0 0 0 

t value 4.925 6.857 5.854 2.610 1.052 7.794 1.801 
significance • • • • 0 • 0 

N 8 6 8 (7) 8 8 6 
B m 99.4 129.3 64.8 (0.947) 0.233 0.866 0.513 

s 2.20 2.25 1.28 (0.0390) 0.0139 0.0177 0.0344 

F value 18.4900 17.3056 8.2208 4.5293 6.6705 16.4552 3.6477 
significance • • • • • • 0 

t value 2.930 2.453 7.429 0.150 2.597 1.139 0.023 
Significance • • • • 0 • 0 

N 27 24 (16) (14) (14) (14) 24 
C m 105.2 124.1 (57.2) (0.951) (0.205) (0.843) 0.511 

s 9.46 9.36 (3.67) (0.0830) (0.0359) (0.0718) 0.0657 

A: I. (PI.) troegeri, B: I. (PI.) szaszi, C: I. (PI.) mantelli. The values in parentheses show at the 
growth stage of 60 mm in H. The t-values underlined were calculated by Welch's method. .: 
significant, 0: not significant, at the level of 5%. 

Table 4. Comparison of individual relative growth of I. (PI.) troegeri, I. (PI.) szaszi and I. (PI.) mantelli. 

specimen al.h (3l.h fl.h evaluation ab.h flo.h fb.h evaluation 

JG. H3011bR 1.001 0.921 0.9997 isometry 0.896 0.403 0.9978 negative allometry 

JG. H3023L 0.990 0.921 0.9999 isometry 0.773 0.523 0.9985 negative allometry 

JG. H2898L 0.939 1.201 0.9996 negative allometry 0.995 0.245 0.9977 isometry 

JG. H2901R 0.938 1.221 0.9994 negative allometry 0.965 0.272 0.9908 isometry 

JG. H2917R 0.768 1.950 0.9928 negative allometry 0.837 0.330 0.9927 negative allometry 

JG. H2923R 0.896 1.260 0.9978 negative allometry 0.840 0.420 0.9988 negative allometry 

A: I. (PI.) troegeri, B: I. (PI.) szaszi, C: I. (PI.) mantelli. al.h: growth index of I vs. h, (3l.h: Y intercept 
of I vs. h, fl.h : correlation coefficient of I vs. h, ab.h: growth index of b vs. h, flo.h: Y intercept of b vs. 
h, fb.h: correlation coefficient of b vs. h. 
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allometric, whereas in the present specimens I vs. h is 
negatively allometric and b vs. h is isometric (see Table 4). 

convexity and surface ornamentation, but that specimen 
has a slightly concave anterodorsal margin. Its anterior 
hinge angle is about 95° in the immature stage and 110° in 
the adult, and its concentric ribs and rings are narrowly 
bent at the ventral part, although the variation of this 
subspecies is unknown, being here a single specimen. 
His specimen resembles also the specimen JG. H3022 
(Noda, 1992, p.1316, figure 3, holotype), JG. H3010 and 
3011b of I. (PI.) troegeri. Sornay (1986, in a letter to 
Matsumoto) pointed out that it is doubtful whether Szasz's 
specimen is referable to I. (PI.) mantelli subrhenanus. 

I. (PI.) cOllignoni Sornay (1964, p. 169, pI. 1, figs. 1-3) from 
the Coniacian of the Tsiribihina Basin of Madagascar 
resembles the present species in the gently and uniformly 
inflated shell, moderately sloping posterodorsal area and 
weak major ornament. The former, however, is clearly 
different from the latter in its short and concave antero
dorsal margin, large anterior hinge angle (a =ca 130°) and 
nearly elliptical outline. The variation of I. (PI.) collignoni 
is not clear, being represented by a single specimen. 

A specimen of I. (PI.) mantelli subrhenanus Seitz, 1962 
from the Lower or Middle Coniacian of the Brezoi Basin, 
Romania, figured by Szasz (1974, pI. 14), closely resembles 
the specimens from lac. Ik2709 in general outline, shell 

To sum up, the present species represented by a 
sample from loc. Ik2709 is new, because it is identical 
with neither I. (PI.) troegeri nor any other previously named 
species of Inoceramus (Platyceramus). 
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A specimen of I. (PI.) n. sp. 2 described by Lopez (1990, 
p. 293, pI. 13, fig. 3) from the Lower Santonian of the Nord
Castella platform, Spain, closely resembles the present 
species in its general outline of the umbonal region, shell 
convexity and weak surface ornamentation. But it is too 
high in stratigraphic occurrence to be assigned to the 
present species. 

Occurrence.-For the location of Ik2709, see Figure 1. 
Topographic map, Ikushunbetsu Quad. 1 : 25,000. Long. 
141"51'22"E, Lat. 43"17'50"N. A cliff of the forestry road 
along the Ponbetsu-gono-sawa. Among the assem
blage of species (see p. 41, 43) from there I. (I.) uwajimen
sis occurs abundantly in the Lower to Middle Coniacian of 
the Japanese scale (see Matsumoto 1984, table 1), and I. 
(Cr.) mihoensis and I. (Co.) kawashitai are common in the 
Upper Coniacian. Hence, the stratigraphic position of the 
type material is ascribed to the upper part of the Middle 
Coniacian. 

Loc. Ik1623. Topographic map, Ashibetsuko Quad. 1 : 
25,000. Long. 142"04'22"E, Lat. 43"15'53"N. A float 
from upper reaches of a branch of the Kumaoi-zawa. 

Discussion of phylogeny 

Inoceramus (Platyceramus) szaszi sp. nov. from the 
upper Middle Coniacian is presumably a descendant of I. 
(PI.) troegeri from the Lower to lower Middle Coniacian, 
because the specimens JG. H3010 and JG. H3011b of I. 
(PI.) troegeri seem to foretell the specific characters of I. 
(PI.) szaszi. Nevertheless, the specific distinction is clear 
as mentioned in the foregoing pages. This suggests a 
sisterhood relationship between I. (PI.) szaszi and I. (PI.) 
mantel/i, both of which were derived from a common 
ancestor, Le., I. (PI.) troegeri. Various species of I. 
(Platyceramus) from the Santonian and Campanian may be 
directly or indirectly descended from I. (PI.) mantelli (Noda, 
1983; Noda and Toshimitsu, 1990; Noda, 1992), whereas 
no presumable descendant of I. (PI.) szaszi has hitherto 
been found from a higher horizon. Hence, I. (PI.) szaszi 
may be an offshoot from the root of I. (Platyceramus). 

Conclusions 

Based on a sample from the upper Middle Coniacian of 
the Ikushunbetsu area I. (PI.) szaszi sp. nov. is proposed. 
It resembles I. (PI.) troegeri and I. (PI.) mantelli. As far as 
the sample is concerned, the extent of variation is small in 
every character and is discriminated morphologically from 
other allied species by means of statistical analyses and 
precise observation. 

I. (PI.) szaszi is regarded as a descendant of I. (PI.) 
troegeri but is probably an offshoot from the main stock of 
Inoceramus (Platyceramus). 
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