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The evaluation of a sampling proxy to correct diversity curve of ammonoid fossils
from the Cretaceous Yezo Group in Hokkaido, Japan
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Abstract. The Cretaceous Yezo Group in Hokkaido, Japan, yields abundant ammonoid fossils. This study
examined if the length of rivers cutting through fossil-yielding rock units can be used as a sampling proxy. It is
demonstrated that the difference in river length can partly explain the difference in the number of ammonoid
specimens. In order to correct the ammonoid diversity curve in the Yezo Group, the river length should be

used together with other sampling proxies.
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Fig. 1. Map showing the distribution of the Cretaceous Yezo
Group of Hokkaido (Yezo Group, % 5% JE#} ; Hokkaido, Jt
##18 ). Data used in this study were obtained from fourteen
areas represented by rectangles (1, Nakagawa; 2, Shumarinai;
3, Haboro and Chikubetsu (main area); 4, Haboro and
Chikubetsu (Miginosawa area); 5, Kotanbetsu; 6, Obira A;
7, Obira B; 8, Obira C; 9, Bibai; 10, Ashibetsu; 11, northern
Oyubari; 12, Oyubari; 13, northern Hobetsu; 14, Hidaka)
(Nakagawa, ' JI| ; Shumarinai, 4% #§ PN ; Haboro, Y % ;
Chikubetsu, ZZ}51] ; Miginosawa, /5 iR ; Kotanbetsu, &}
Bl] ; Obira, /[N ; Bibai, 278 ; Ashibetsu, /& %I ; Oyubari,
K4 5k ; Hobetsu, FE%I] ; Hidaka, H & ).
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Table 1. Previous works on ammonoids from the Yezo Group, listed by the area (Yezo Group, #& 3 J& #f ). Their data were

compiled for the analysis of this study.

R1IRRBEEENDMT 2HIREZRAEL, 7%/ A MeAZERE - & L72R. AR Tofrsnzr — 2132

D DICHRICHES <.

Area Previous works
Nakagawa Takahashi et al. (2003)
Shumarinai Sekiya et al. (2009)

Haboro and Chikubetsu

(main area)

Ueda et al. (1962), Moriya and Hirano (2001),
Okamoto et al. (2003), Toshimitsu (1985)

Haboro and Chikubetsu

(Miginosawa area)

Kawabe and Okamoto (2012), Toshimitsu (1985)

Kotanbetsu Wani and Hirano (2000)

Obira A Funaki and Hirano (2004), Sekine et al. (1985),
Tanabe et al. (1977)

Obira B Tanabe et al. (1977), Sekine et al. (1985),
Oizumi et al. (2005)

Obira C Tanabe et al. (1977)

Bibai Maeda (1986)

Ashibetsu Kurihara and Hirano (2003)

Northern Oyubari

Kawabe et al. (1996)

Oyubari

Hirano et al. (1989a, b, ¢, 1990)

Northern Hobetsu

Honda et al. (2011)

Hidaka

Obata et al. (1973)
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Table 2. River length in the study area of each previous work and number of ammonoid occurrences for each rock unit of the
Cretaceous Yezo Group (Yezo Group, 125 &/ ). Numbers in the leftmost column correspond to those in Fig. 1. Refer to Table 3
and text for how to count the number of occurrences. Abbreviations: Fm, Formation; Gp, Group.

&2 AHCRIRKRER 2T 2 FHERNSE Z LR ST, W@ L RS (G IS o)1 2 5 GG
ET A MeAaOEHEEK. AimOF S 1 OFZ LEAIET D, K3 LAV TENRREOK X 7
MASN TS, Fm & Gp ZThENRE LERHOKRTH 5.

Rock unit River length (km) No. of occurrences
Sakugawa Fm 25.0 17
Saku Fm 24.1 10
Nishichirashinai Fm 10.6 5

1 Omagari Fm 12.3
Osoushinai Fm 9.32 43
Hakobuchi Fm 2.59
9 Saku Fm 7.90
Haborogawa Fm 5.35 3
Shirochi Fm 11.0 14
s Haborogawa Fm 102 1172
4 Haborogawa Fm 9.81 228
Tenkaritoge Fm 11.5 4
5 Shirochi Fm 3.90 5
Haborogawa Fm 39.7 185
Takimibasi Fm 3.15 2
6 Tenkaritoge Fm 48.4 167
Saku Fm 4.90 58
7 Haborogawa Fm 51.4 288
Tenkaritoge Fm 13.3 33
8 Saku Fm 12.1 46
Haborogawa Fm 8.05 16
9 Mikasa Fm 3.64 3
Haborogawa Fm 19.4 36
10 Takinosawa Fm 2.10 2
Kashima Fm 14.0 52
Shuparogawa Fm 2.71 1
11 Hikagenosawa Fm 18.5 50
Saku Fm 9.34 37
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Table 2. Continued.
=2 fix.

Rock unit River length (km) No. of occurrences
Hikagenosawa Fm 21.3 50
12 Saku Fm 42.9 264
Kashima Fm 53.8 171
13 Kashima Fm 37.7 29
14 Middle Yezo Gp 30.3 11
Upper Yezo Gp 24.6 30
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Table 3. Hypothetical dataset created to explain how to count the number of occurrences of fossils collected from a rock unit.

Two previous works A and B, report the results of two sampling efforts from a same rock unit. Five species (a to e) are reported
from the unit exposed at three localities (1 to 3) by these two works. The occurrences of those species are represented by the word
“found”. In this case, the number of occurrences from the rock unit is 13, which equals to the number of the words “found”.

K3 HD-HOOHRIEEN S OEHLEIOKZ T 2HAT 2B 2T —5. “OOXHA & B, [FUHERDS

JEaRL LI ZODRRDPEDOFKRERE L TND.

b ZOOFHET, ZoOHEARENET D 3 SO

(Locality 1 775 3) B 5Fl(a b e) DALAMEH L7z, £H O “found” 12N HDEDOEHRZFR L TWD. ZOHA,
Z OHERE A E O FE R EEIT 13 (EF O “found” D) ThHDH.

Works Locality a b c d e
1 - found - - found
A 2 found - - found found
3 found - found found -
1 - - - - found
B 2 - - - found -
3 found - found found -
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Fig. 2. Relationship between river length and the number of ammonoid fossil occurrences in the Cretaceous Yezo Group (Yezo
Group, 5 JE#¥ ). Data of Haborogawa Formation of Haboro and Chikubetsu (main) area is not plotted because it is an outlier
(River length of 102 km, 1172 occurrences) (Haborogawa Formation, %! & ; Haboro, JJi% ; Chikubetsu, ZZ}51] ). Pearson’s
product moment correlation coefficient (») is 0.84 when the outlier is included and 0.71 when it is excluded. These correlation
coefficients are both significant at the p < 0.01 level of confidence. Rock units sampled with relatively higher intensity and those
with lower intensity are represented by solid circles and triangles respectively.
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