The Pal aeontol ogi cal Society of Japan (PSJ)

it £ 51 (1991), p. 1-14

HBE LHhHEBOSHtBLABREOBKIRE
KEFNZ* - BT

Composition and structure of Pliocene molluscan associations
in the western part of Joetsu City, Niigata Prefecture

Kazutaka Amano* and Saburo Kanno™*

Abstract In the western part of Joetsu City, the Pliocene strata are subdivided into the Kawazume, Nadachi

and Tanihama formations in upward sequence. The following four molluscan associations occur in the

Nadachi Formation: Acila-Portlandia (lower sublittoral zone), Nuculana (lower sublittoral to bathyal zone),

Delectopecten (bathyal zone) and Calyptogena (bathyal zone) associations. The first association also occurs in

the Tanihama Formation and the last is recognized in the Kawazume Formation. These associations include

rich protobranch bivalves more than those in shallower waters. The lower sublittoral association shows a

higher species diversity than the bathyal one.
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Fig. 1. Geological map of the western part of Joetsu City.
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Fig. 2. Generalized stratigraphic section of the western part of Joetsu City.
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Fig. 3. Fossil localities and sections examined (using the topographical map of
“Takada-seibu” scale 1 : 50,000 published by Geographical Survey Institute of

Japan).
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Fig. 4. Molluscan fossils from the Nadachi Formation (1).
1,2, Crenulilimopsis oblonga (A.Adams), x 2.5, JUE nos.15277-1,15277-2, Loc. N-23.
3,6,8. Portlandia (Portlandella) toyamaensis (Kuroda), 3,8, x 1.3, JUE nos. 15278-1, 15278-2,
Loc. N-27; 6, x 1.2, JUE no.15279, Loc. N-22.
4. Malletia inermis (Yokoyama), x 1.55, JUE no.15280, Loc. N-37.
5,17. Acila (Truncacila) nakazimai Otuka, 5, X 1.2, JUE no.15281, Loc. N-23: 17, x 1.5, JUE no.
15282, Loc. N-27.
7,11. Robaia robai (Kuroda), 7, x 1.5, JUE no.15283, Loc. N-5; 11, x 2, JUE no. 15284, Loc. N-4.
9. Ennucula niponica (Smith), x 2.1, JUE no.15285, Loc. N-23.
10,12,15,16. Nuculana (Nuculana) onoyamai Otuka, 10, x 1.7, JUE no. 15286-1, 16, x 2, JUE
n0.15286-2, Loc. N-2; 12, x 2.5, JUE no.15287-1, 15, x 1.5, JUE no.15287-2, Loc. N-5.
13,14. Delectopecten peckhami (Gabb), x1.5, JUE nos.15288-1,15288-2, Loc. N-26.
18,19. Calyptogena pacifica Dall, 18, x 3, JUE no.15245-1, 19, x 1.5, JUE no. 15245-2, Loc. N-36
(reproduced from Kanno et al., 1989, figs.15, 11). ,
20. Solemya (Acharax) tokunagai Yokoyama, x 0.85, JUE no.15289, Loc. N-36.
21. Limatula cf. vladivostokensis (Scarlato), x 3, JUE no.15290, Loc. N-36.
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Fig. 5. Molluscan fossils from the Nadachi Formation (2).
1. Ophiodermella ogurana (Yokayama), x 2.1, JUE no. 15291, Loc. N-23.
2. Serripes groenlandicus (Bruguiére), x 2, JUE no.15292, Loc. N-27.
3. Reticunassa acutidentata (Smith), x 2.7, JUE no.15293, Loc. N-23.
4. Yoldia (Yoldia) kikuchii Kuroda, x 1.2, JUE no.156294, Loc. N-1.
5. Propebela candida (Yokoyama), x 2, JUE no.15295, Loc. N-11.
6a,b. Tridonta alaskensis Dall, x 1.5, JUE no.15296, Loc. N-27.
7.8. Astarte hakodatensis Yokoyama, 7, x 2.5, JUE no.15297, 8, x 3, JUE no. 15297, Loc. N-17.
9. Macoma (Macoma) calcarea (Gmelin), x 1, JUE no.15298, Loc. N-27.

10. Gadila sp., x 2, JUE no.15299, Loc. N-36.

11. Megacardita ferruginosa (Adams et Reeve), x 1.7, JUE n0.15300, Loc. N-23.

12. Periploma (Periploma) otohimeae Habe, x 1, JUE no.15301, Loc. N-20.

13. Clinocardium (Ciliatocardium) cf. ciliatum (Fabricius), x 1, JUE n0.15302, Loc. N-23.
14. Glycymeris (Glycymeris) yessoensis (Sowerby), x 1, JUE no.15303, Loc. N-27.

15. Tridonta borealis Schumacher, x 3, JUE no.15304, Loc. N-23.

16. Anisocorbula venusta (Gould), x 2.5, JUE no.15305, Loc. N-27.

17. Mercenaria chitaniana (Yokoyama), x 1.4, JUE no.15306, Loc. N-27.

18. Cryptonatica russa (Gould), x 1.05, JUE no.15307, Loc. N-27.

19. Clinocardium (Ciliatocardium) ciliatum (Fabricius), x 1, JUE no.15308, Loc. N-27.
20. Buccinum cf. tenuissimum Sowerby, x 1, JUE no.156309, Loc. N-27.
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%1 (o2%).  Table1 (to be continued). Robaia robai, Laevidentalium sp. 12 E%f£5
L Nuculana onoyamai \3¥EBFETH 3 53, Nucul-
= ana J& 3 N ER &R H ~WEREHICERT 2SS
{, F1, MERETH % Ennucula cyrenoides 1
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= BT H 505, /T - BEH (1989) ickh
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Palliolum Association Ic¥H %49 3. X 5 ig,
Matsui (1990) ic X#id, Delectopecten Asso-
ciation Group I ICEB L. EHTEX O
TWa., Dbl Ehs, LETHHMOARES
R a I ER Lt EELON B,

Calyptogena B¥ RISV BT T EH OESE (Loc.
36) IcEAD SN B, Kannoetal. (1989) iT b3k
INTW 3B & HIT Calyptogena pacifica Hs 5 ik
L, Solemya tokunagai, Lucinoma acutilineata,
Conchocele sp. 2 E 5D, ABERIKXFEH
(1990)ic & b, BIBL D FHLDJIGERE R S
bHES N, EREFICERL TV LT
IhTW3, Fih, gl TH % Calyptogena
pacifica =B \11E, Hickman (1984) @ Thyasira-
Lucinoma-Solemya Community <)@ EE L
L, Matsui (1985) @ Thyasira bisecta Associ-
ation, Matsui (1990) @ Thyasira Association
Group KBRS L TW3, 5 LM
i Calyptogena H3 Conchocele, Lucinoma &[Gk
i (Fil %21 Reid and Brand, 1986), Bi{t/kFER

1 115/4

1
1

1 2 3 4 5/6 7 8 910111213 14 15[16 17 18 19 20[21 22 23 24 2526
3
1

5
4

Tocalities

Reticunassa acutidentata (Smith)

£ sp.
Jpbiodermslls agurana (Yokoyama)

J. pssudopanus (Yokoyama)
Denopotd! sp.

Cadulidae gen. et sp. indet.

Laovidantalium sp.

Turridas gen. et sp. indet.

Propebela candids (Yokoyama)
Symola sp.

A sp.

Buccinidas gen. st sp. indet.
Adaete coutsouys (Jay)

Paradri/lid 3p.

Specias name

Rrccinus sp.
Obssotomd? sp.
Gylictna sp.
&7 sp.

£7? sp.

Pseudostreme sp.
Inguisiter sp.
Gadrla sp.
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Fig. 6. Columnar sections of the Pliocene strata and distribution of the molluscan associa-
tions in the western part of Joetsu City (see fig. 3 on the sections examined).
A. mudstone, B. greenish gray siltstone, C. dark gray siltstone, D. fine-grained sand-
stone, E. medium-grained sandstone, F. muddy alternation, G. sandy or normal alter-
nation, H. pebbly mudstone, 1. conglomerate, ]J. alternation of conglomerate and
medium-grained sandstone, K. tuff, L. gravel, M. pumice, N. fossil locality, S. slump
structure; P. Acila-Portlandia Association, Q. Nuculana Association, R. Delectopecten
Association, S. Calyptogena Association.
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PaERHIER (3 AR AR > & TSR SR IR
LU 035,

1, FICEBIBIZ>WTIRK 6 O & 5 15 EHE
SHOUAEADGBDONG. bbb, h/ R
NI T, TEE#ER D Acila-Portlandia B
DANEDONZDIK LT, ZDIH T TFH
&g~ W B D Nuculana BFEE © AL
Acila-Portlandia BHENEH SN B, —F, &/
RINBE OB H T IREERBS D Calyptogena,
Delectopecten F¥ENZJE L E THED SN B,
2% 0, hy FRBAESROLELTZENRL DL
H, BHCEOEFCAERE L EBbh 28HEN
Rona o licina, Thiddh/ RINFERSZAL
& & 0 MR DNGEE O TS BB & E < HE
ML, JIEEEHRER e EIER IR AHER;
INTWh GERE- A, 1985) TEicksEE
bh b,

LEDEBOHHER{LLRHEOHE

LR o T E R LA B O R % b g
EovhFr it g R LA E T b 5 T ERiE T EEE
OFEREE CKEF, 1986) KT 3720, TH
=T EPEE & [a]kk i 30 fE{ALI LB S h 7 ERIC
DVWTDOABREL 2.

2 SHALAEET Lo KA 5 3 JFEE
HofEHts L OEE Rt

Table 2. Species ratio of protobranch bivalves
and species diversity in each molluscan
association.

Association Locc. S N PRBS H J

Acila-Portlandia N- 3 9 48 2 5 211 0.67
10 7 31 3 3 1.70 0.60

12 7 44 3 5 1.80 0.64

T- 6 11 59 3 7 235 0.68

Nuculana N- 2 6 70 3 3 1.01 0.39
5 6 98 3 3 177 068

Delectopecten N-26 3 54 1 3 027 0.17
Calyptogena N-36 14 67 3 12 1.58 042

N-, Nadachi Formation; T-, Tanihama Formation: S,
total number of species; N, total number of
individuals; PR, number of protobranch species; BS,
total number of bivalve species.
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HiEicowTid, 2 HMHCHd 3 HIEEOE
Kt Bt W TRE L, JEEEE 2B
YIaEE LT, WiEE - FHOREICEZHS
N, ZTOREHILIGEREBITOBWVWIEEL 13-
TW3 (Hickman,1984). %7, Eftic- v
TIRKE (1986) L[Ekkic, MEHE, HFEI
2S2WT, NN Shannon-Weaver B (H'=
—X P;log,P; P; 1356 i & B O O &AM A
BioxtLch» 2EE) 26y PHNT, HEE
IZD W Td Pielou OEEEFEH (J'=H'/log,S; S
FREHD ZRV, FTEERER 2 1ITRT.

bR o T E A LA B E R O R H o
R Calyptogena FHE TR HIEL, 2°HKH
1205 b 3EMEIEETH . L L, THE
W IR DB ED 5 73 5 T E0Is T EEE < (3RS
H o5 & &\ Mercenaria-Clinocardium
BESE D 1 EEH (Amano, 1983 @ Loc. 34) T4 5
017 TH AT &, MHEBEYXEHD 200m L/
BOMADOBRARBERTIL 0.20 LT OE%ER
& (BB, 1977 ; KEFiEH, 1987) H»
59, bBRTirEER O HILABRIE—RIc FEER
HOoEERMEL, FEEBLUBERICER LT E
ZRB LTV,

—%, BERc->WTA B &, BEREE, 15
FRH LGOI THEBFICERL & Acdle-
Portlandia ¥R THR b &< (H'=1.70~235;J'=
0.60~0.68), Tl ~ZEEEY D Nuculana
B (H=1.01~1.77;=0.39~0.68), #iZE#is:
D Calyptogena #55E (H'=1.58;]'=042) &K<
730, Delectopecten B (H'=0.27;7'=0.17) T
RbEWVEEZ E 5. REF (1986) 13 IR T E#)
HTRABBOHO L& O Mercenaria-
Clinocardium BFE TR bELHE, HMEELS
{, 43361, I'»083icdhrTE, X
B (R B X O%Er (P& ~EEh
HWHEDT B L2 L. SRlo&ERIZAL
AREOES RIED T IR 2 S Wi T~ S
SIEDLTOAHERINHEEERLTVS E
Wik,

EbYIC
LEEirRE o QLA B E O, i
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(1) b o st QLA BRI T IREE
D Acila-Portlandia B¥5E, T w~EE
@D Nuculana Bt %, € # + @ Delectopecten,
Calyptogena F¥EN 513 5.
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