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Introduction

The analysis of actual assemblages is as much an important approach as functional
morphologic examination at individual level for the reconstruction of ammonoid habi-
tats. It has already been realized empirically that ammonoids are one of the most
important biofacies indicators to estimate paleoenvironments and paleogeography
(WESTERMANN, 1954; MATsuMoTO, 1965a, 1971; KAUFFMAN, 1967; HALLAM, 1969,
1971: WENDT, 1971; MaTsuMoTo and OKADA, 1973; KENNEDY and CoBBAN, 1976;
WIEDMANN, 1976; OBATA and Futakami, 1977).

However, quantitative study of ammonoid assemblages has not yet been satis-
factorily attempted since SCoTT’s (1940) pioneer work.

The ammonoids in the Upper Cretaceous of the meridional zone of Hokkaido
may be suitable material for the assemblage paleoecologic study, because they occur
abundantly throughout the sequences in various areas in a good state of preservation.
Moreover, as a result of studies on sedimentary facies (TANAKA, 1963, 1970), paleo-
current directions (TANAKA, 1970; TANAKA and Sumi, 1975), and petrography of clastic
sediments (MATSUMOTO and OKADA, 1971), it has become made clear that the lateral
changes in sedimentary facies from inshore shallow water facies to offshore flysch
facies can be recognized continuously from west to east in the Upper Cretaceous of
the central zone of Hokkaido. We can, therefore, examine the lateral changes in
ammonoid assemblages with sedimentary facies. The lateral changes in litho- and
ammonoid facies are particularly conspicuous in the Turonian (MATSUMOTO and
OKADA, 1973: TANABE, in press). Accordingly we select the Turonian ammonoid
assemblages of Hokkaido as the basis of the present study.

Although TANABE (in press) has already studied the Middle Turonian ammonoid
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assemblages in the intermediate facies (= Scaphites facies) between the nearshore and
offshore facies in the Saku, Obira and Oyubari areas, further works on the ammonoid
assemblages in the nearshore and offshore facies of the Turonian are needed to deter-
mine the relationship between morphotypes and lithofacies.

This paper presents the results of assemblage analysis on the 26 ammonoid samples
comprising 2,195 individuals of 24 species from the Upper Turonian shallow water
facies of the Manji area, western central part of the meridional zone of Hokkaido.
The species composition and species diversity in several samples from the Upper
Turonian intermediate facies of the Saku, Obira and Oyubari areas are briefly described
in comparison with those of the Manji area. The problem of post-mortem transpor-
tation in the formation of fossil ammonoid assemblages and presumable habitats of
the Turonian ammonoids in Hokkaido are discussed in this paper on the basis of
the obtained data and the selected previous works.

Material

Note on the litho- and biofacies of the Upper Turonian in the Manji area——The
marine fossiliferous Cretaceous deposits are narrowly crop out in the Manji area.
central Hokkaido, forming a gentle dome structure called the Manji dome. The
Cretaceous sequences in this area together with those in the adjacent Yubari and
Pombets areas are geologically important, because they represent the observable
westernmost facies of the marine fossiliferous deposits of the Cretaceous basin of
Hokkaido (Yezo geosyncline). The Cenomanian and the Turonian in this area con-
sist of much coarser clastic sediments than those in the eastern and central parts of
the geosyncline; hence, they have been defined as a local lithostratigraphic unit, Mikasa
Formation.

OBATA and Furtakami (1975, 1977) have recently described the stratigraphy of
the Cretaceous in this area. Based on these works, a geologic map in the northern
part of the Manji dome and stratigraphic columnar sections along the selected routes
are shown in Figs. 1-2 respectively.

The Turonian in this area is divided into two members, MK, (middle part of the
Mikasa Formation) and MK, (upper part of the Mikasa). MK,, more than 230 m
thick, is characterized by fine- to coarse-grained massive sandstone with some inter-
calated beds of conglomerate. MK, attains about 120 m in maximum thickness,
consisting mainly of fine-grained sandstone and silty sandstone. Several lenses of
conglomerate are intercalated in the lower to middle parts of MK, in the western part
of this area. Some beds with many ostreids, trigonians and other thick-shelled bi-
valves, and gastropods are contained at several horizons in the Turonian, especially
in the Middle Turonian. Calcareous sandy nodules including numerous ammonoids,
together with drifted plant remains and amber fragments are frequently found in
the Upper Turonian.

From these lines of evidence, OBATA and FuTakaMi (1975, 1977) concluded that
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Fig. 1. Geologic map of the northern part of the Manji area, central Hokkaido (adapted
from OBATA and Futakami, 1975) and the locations of ammonoid samples examined.
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the Turonian in the Manji area had been deposited under the relatively inshore to
nearshore shallow water environment.

Samples. 26 ammonoid samples comprising 2,195 individuals of 24 species
from the Manji area have been studied on this occasion. Each sample, represented
by more than 10 individuals, was carefully separated from a single calcareous nodule.
The localities of these samples are shown in Fig. 1.  Among the 26 samples examined,
15 samples with Roman locality number in Fig. 1, were obtained from calcareous
nodules embedded in the upper part of member MK, (see Fig.2). The remaining
11 samples, written by Italic locality number in Fig. I, were collected from floated
or fallen nodules in the streams of the Sannosawa, Pomporomui and Aioi-zawa, tri-
butaries of the Horomui River. As fossiliferous nodules predominantly occur in
the upper part of member MK (see Fig. 2), most of the floated and fallen samples may
have been derived from nearly the same stratigraphic level as in situ samples.

According to OBATA and Futakami (1975, 1977), the upper part of member MK
belongs to the upper part of Inoceramus teshioensis Zone (approximately Upper
Turonian by MATSUMOTO’s (1977) zonal scheme of the Upper Cretaceous in Japan).
Indeed, every sample, regardless of in situ or fallen or floated condition, contains
several specimens of /. teshioensis.

Repository.——Among the 26 samples examined, 12 samples with the prefix M
were collected by K. TANABE and Y. MivATA in 1977, and are stored in the type collec-
tion of Kyushu University. The remaining 14 samples were collected by I. OBATA
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and M. FutakaMi in 1974 and 1975, and are stored in the type collection of the National
Science Museum, Tokyo.

Analysis of Upper Turonian Ammonoid Assemblages

Species composition and diversity in samples.——The species composition and
frequency of occurrence of the 24 species in the 26 samples examined are summarized
in Table 1.

Reesidites minimus (HAYASAKA and FUKADA) and Subprionocyclus neptuni(GEINITZ),
both belonging to the Collignoniceratidae, are the most dominant species in the Upper
Turonian ammonoid fauna of the Manji area. The majority of the total number of
specimens in every sample, except for SN 2001, is represented by R. minimus or S.
neptuni. SN 2001 is composed of smooth or weakly ornate morphotype ammonites
such as the desmoceratids and tetragonitids, and heteromorphs.

The frequency of occurrence of R. minimus is especially conspicuous in the 8
samples, M 135a-b, SN 2003, M 140p and SN 2F01 from the Sannosawa, M 119
from the Pomporomui, and in RN 8001 and RN 8004 from the exposures along the
Pomnebets forestry road.

S. neptuni is restrictedly found in the eastern part of the northern Manji dome
(Pomporomui and Aioi-zawa), and never occur sympatrically with R. minimus. Two
heteromorph species, Sciponoceras intermedium MATSUMOTO and OBATA, and Mada-
gascarites ryu MATSUMOTO and MURAMOTO also reach about 109 in the frequency
of occurrence in certain samples. As compared with the above-mentioned 4 species,
the frequency is generally low for any of the remaining 20 species, so far as the examined
samples concerned.

In the next, the species diversity in each samples was examined by means of
SiMpPSON’s (1949) index of concentration. The results are shown at the bottom of
Table 1. Every sample except for SN 2001 has an index of concentration of more
than 0.6; therefore the Upper Turonian ammonoid assemblages in the Manji area
have a relatively simple species composition. SN 2001 is distinguished from the other
samples for its large species diversity. Every sample, exclusive of SN 2001, from the
Sannosawa has an extremely large StMPsON’s index of more than 0.95.

Comparison of species composition between a sample pair. To compare the
species composition between a sample pair quantitatively, KiMoTo’s (1967) similarity
index for species composition has been applied to the selected 18 samples of more
than 20 individuals. The results are given in Table 2.

According to KiMoTo (1967, 1976), the similarity index (Cx) ranges from zero to
one, and if two samples are quite identical in respect of species composition, Cx is
equal to one. High similarity is recognized in each pair among the R. minimus-
bearing 14 samples (M 135a-c, M 140p, SN 2003, M 163a, ¢, SN 2F01, M 136a-b,
RN 8001, RN 8004, M 119, PM 3F10) and also in each pair among S. neptuni-bearing
3 samples (M 112p, PM 3002, F1). KiMoTO’s similarity index is, however, extremely
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Table 2. Comparison of species composition between a sample pair among
the selected 18 ammonoid samples from the Upper Turonian of the Manji
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area by means of KiMoTo’s (1967) similarity index.

M135a* \;,,

M135b* [100] N8 4 Sample size N230

M135c* [100(100 +Reesidites minimus-bearing sample

M140p" 100/100[100 **Subprionocyclus neptuni-bearing
T sample

SN 2F01'100{100{100 100

M1364d” [100[100/100 [100{100

M136b" [100[100/100 100 |100{100

SN2001|0 |0 |0 |0 |00 ]O
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Table 3. Kimoto’s (1967) index for the degree of interspecific overlap

in occurrence among the selected 16 ammonoid species constituting
the 26 samples from the Upper Turonian of the Manji area.

Strongly
ornate J
t
type U‘L Lo
0.35]0.02
atus 0 0.10f0
Heteromorphic 0. perrini 0.19/0.10(0.32 | 0
type M. ryu 0.02[0.70f0 o o
Eubostrychoceras sp. | 0 0.03]0 0.27(0 0
Sealarites sp. 0.39/0.38]0.11 | 0 0.49/0.26 | O
G. demseplicatum 0.15/0.18/0.17 | O 0.35({0.00 | 0.29(0.35
T. glabrus 0.23]0 0.35 (0 0 0 0.62/0.19]0.35
D. ainuanus 0 0 0 0 0 0 0.82{0 0.33(0.73
Smooth or
weskly Graate T. subcostatus 0.04/0 0 0 0 0 0.61|0.06/0.34(0.66|0.72
type Mesopuzosia sp. 0 0.14|0 0 0 0 0.29|0.14}0.25(0.47[0.50|0.46
N. subramosum 0.2210 0.05 )0 0 0 0 0 0 0 0 0 0
Y. mintmum 0 0 0 0 0 0 0.82|0 0.33{0.73(1.00(0.72|0.50{0
Y. ornatum 0 0.24]0.04 | 0.67|0 0 0 0.16]0 0 0 0 0 0 0
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small in each pair between R. minimus-bearing and S. neptuni-bearing samples. SN 2001
has no similarity with other samples.

Interspecific overlap among the samples examined.——The interspecific overlap
in occurrence among the selected 16 species in the examined samples was investigated
with an aid of KimMoTO’s (1967) index for degree of interspecific overlap. The results
are summarized in Table 3. The degrees of overlap with other species in R. minimus
and S. neptuni are generally small, exclusive of the case between S. neptuni and M. ryu.
Among the heteromorphic ammonoids, such species as S. intermedium, Scaphites aff.
subdelicatus CoBBAN and GRYC, and Otoscaphites perrini (ANDERSON) also show small
degrees of overlap with other species.

In contrast, degree of interspecific overlap occasionally indicates a large value
among the smooth or weakly ornate type ammonites and a heteromorph species,
Scalarites sp.

Mode of Occurrence of R. minimus and S. neptuni

As previously stated, both R. minimus and S. neptuni are the dominant species
generally at different levels in the Upper Turonian ammonoid assemblages of the
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Fig. 3. Preservation rates of body chamber expressed by degrees of spiral length in relation
to phragmocone diameter in some species among the selected 9 ammonoid samples from
the Upper Turonian of the Manji area.
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As TANABE (in press) pointed out, the concrete data on shell breakage, frequency
of presence of aptychi or anaptychi, and size-frequency distribution of a species as
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Fig. 4. Histograms of shell diameter in the selected 3 samples of Reesidites minimus and in
the 2 samples of Swubprionocyclus neptuni from the Upper Turonian of the Manji area.
N: number of individuals in a sample, X: mean shell diameter, V: coefficient of variation,

s: standard deviation.
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