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Rock-boring bivalve associations in the early
Pleistocene Omma-Manganji fauna

Yayoi Shinada* and Kazutaka Amano™*

Abstract From the lower Pleistocene strata in Japan Sea borderland, the following four species of rock-

boring bivalves were obtained; Hiatella arctica (Linnaeus), Zirfaea subconstricta (Yokoyama), Penitella gabbii

(Tryon) and Nettastomella japonica (Yokoyama). All these species are now living around Japanese Islands.
Such a high extant rate is probably due to their endolithic life style.

The Nettastomella and the Penitella-Zirfaea associations are recognized by the combination of above men-
tioned species. The southern limit of the Nettastomella association living around northern Hokkaido was situ-
ated at central Honshu in early Pleistocene. This distributional pattern and the low diversity of associations

are attributed to the colder climate in those age than in the recent.
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Fig. 1. Geographical diversity-gradient of the re-

cent rock-boring bivalves (after Higo and
Goto, 1993).
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A, HAHR O FEEFED 6 Eithh 5F&
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b, $Hbb, LIESRTIOKRERRE (2
FEHD), b EAARET ONEME, duifEE LEERT
OENE, FHREREETOXFME, FHEREAL
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HEHMIE (Loc.1, M2A)
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KZEE (Loc.5, K2E)
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nic.
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Fig. 2. Localities of fossil rock-boring bivalves (using the topographical maps of

“Utasutsu” scale 1:50,000 and “Moheji”, “Daishaka”, “Nishiyama”, “Izumozaki” and

“Kanazawa” scale 1:25,000 publishied by Geographical Survey Institute of Japan).
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(Yokoyama) &, {bA&ELTHID TOHRETH
3. UTKEOERENREIL ST VTR,
Hiatella arctica (Linnaeus) (X 3 ®3a-4b)
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4b). WHE, K, KITVED» SR L k.
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9a-d)
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Penitella gabbii (Tryon) (X3 ©10)
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EOEASHHBIC Y 5N 5. SRERB T, B&EkE
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Hedb, BEhshR@ErhLcHEL, pifEk
DB <, BITHER O O SRR D3RRI
EZLTOVRVWEEDRME b, T LR,
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[Xl4. Penitella |& 2 T D i D iR,

Fig.4. Comparison of mesoplax between two species of Penitella. 1-3. Penitella gabbii
(Tryon). 1, 2, 3a,outside of mesoplax, 3b, inside of mesoplax, 4-5. Penitella sp.
(n. sp. ?), 4, ba, outside of mesoplax, 5b, inside of mesoplax.

41, BLUREBROBEN DRI ERED o1
s (X3 dla2b, 7a-b). Fi/z, AFEITILRIA
T oBRIER Y, AR EEE 28, K
PoE, IRINE > SEEH L 7.

Pl x4 B3I _XCBEAETHD,
Hiatella arctica \3{EEFHLIALD HAHE, b,
T8, X—1 v 7, Zirfaea subconsiricta 1,
JeigE o O BRSNS O HA MG, PUE, S,
G5, W7 Y7, Penitella gabbii %, It
FERA S HEEEE B LIEE o H AN, PYE, JLM,
Nettastomella japonica 1%, Jt#g@ELIFEGD> 5 JILM
FCEHRPAVERICAERLTWS (R,
1977; BEf% - 225, 1993). A fFFLE— K AL
AICHARESZ W &3, bt oERER b O
SOFIHE_HHIZDWTHEZ, BBEHXID
A o N IHBTORE OKAEIM LA D S b BIATE
D20fECTH B DI L, AAsAE  KHE R
oD b 2HMPBEERTTH S5 (RfA

Jil, 1990). o ki, HAGAHE_MKAA
B c BN Z WEIO—>2iid, Vermeij
(1987) MLz & 51, HSRANOFFILER)
R HBE Th -1 2 ENBT 5N 5.

{ERBELNREER

HAMER O FEEFFE 6 EH L O REIN L
aAFE SR bAE IO W TIRET L 7265 R,
Penitella-Zirfaea, Nettastomella ® 2 BYHE D38
ot (K1),

Penitella-Zirfaea T3, KRBAEROJRRES,
Y EhX D EYD S, Penitella gabbii &
Zirfaea subcomstricta L0155, Fi, {bGHE
LLEdEDOLNE DBELADIEER,
s, v hEhicEA s B4 O Barnea (
Anchomasa) manilensis DX DOIZREITEEL L
TW3, AEICEBKOTMU L /-84 D Barnea
B (5hH, 1994MS, % 1) &, Jk#EXD

<[X8. KRF « HSFHYEh OE AFAET KA LA

< Fig. 3. Fossil rock-boring bivalves in the

Omma-Manganji fauna. 1, 2, 5, 6, 7, 8.

Nettastomella japonica (Yokoyama). 1. x3, Loc.4. JUE no. 15505, 2. x3. 5, Loc.3,
JUE no. 15506, 5-6. x2. 5, Loc.1, JUE nos. 15508-1, 2, 7-8. x2.5, Loc.2, JUE
nos.15509-1, 2. 3-4. Hiatella arctica (Linnaeus), x3, Loc.3, JUE nos. 15507-1, 2.
9. Zirfaea subconstricta (Yokoyama), x1.5, Loc.b, JUE no.15510. 10. Penitelia
gabbii (Tryon), x1, Loc. 6, JUE no. 15511.
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#1. BAEB L MbA o AFILE TR AR 0T,

Table 1. Species composition of recent and fossil rock-boring bivalve associations.

{LREER IRHEEESR
BEEEZ | Nettastomella (PZ*¥|| N* Barnea
it it &5 oA it dt = i i %ﬁ i
ol R B E B HE BB E B
HE B RIR|E R B R R AR B R
sy |L BB M| &% P LA E LM EE
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(MEe) (B N B M| R o B M o o B
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B ) M B E =]
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BH|LV Vv E oL %
NN NS h
& =2 5 % S ElIE 5l 5 s B B85 885
Nettastomella japonica (Yokcyama) ® o ® o o
Hiatella arctica (Linnaeus) PY e o
Adula falcatoides Habe °
Adula californiensis schmidti (Schrenck)
Penitella gabbii (Tryon) ‘e |- - @ T )
Zirfaea subconstricta (Yokoyama)
Barnea (Anchomasa) manilensis (Philippi) e o 0o 00 O °
Petricolirus aequistriatus (Sowerby) . N )
Phlyctiderma japonicum (Pilsbry) - @
Irus (Irus) mitis (Deshayes) ) - e
Petricola divergens (Gmelin)

PZ*. Penitella-Zirfaea N*. Nettastomella @ 25~ Eix @ 5~24Ek e 2~4 Bk -1 {EfK

|

|

|

|

|

|

|

|
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i B D HAHE 7Y s o w5 5 7K 28 8 m f5F Nettastomella #5132, WHIE O v v b5,

| EETEHECEDONGD, BAERETE P SIEO YL N EE, KRUEORKE > v S

ricolirus aequistriatus (Sowerby), Irus (Irus) i, ¥ & O FEEHRIKINESR QRSB ERD

mitis (Deshayes), Petricola divergens (Gmelin) SNt T DL Nettastomella japonica % 5.
75 E QBN TRk FLIEIc O ARD 5N 5 WfE & U, Hiatella arctica %Pt >. BAED

‘ BRAS AT M EEZ UK TR 5. Nettastomella F£5% (FH, 1994 MS) &, #F
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135 130 13
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A&

O ; B4 Nettastomella BfHE

A ; IRY%E Barnea BfE

@ ; LG Nettastomella BfZE

A ; {tH Penitella-Zirfaea BffE

15 BREOXREHEKER (C) *

L (15) EFHEMOEKE (C) **

/,A
30— —]
! 0 100km

5. AXRMEGHI cOBAELEFM KM ERES S UHEFF oS a5t WAL EE
DL, HRRFKEIR (1975) 1 & B4EEHkiE K% (1993)

Fig.5. Distribution of the recent and the early Pleistcene rock-boring bivalve associations
in the Japan Sea side. * Annual mean temperature by Marine Safty Agency (1975)
** Amano (1993)
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RSBV NETH BT &, HEHED
N. japonica T, H.arctica %#fE5 T & D 2 1T
M LTWwWa, —JF, Adula falcatoides Habe,
Penitella gabbii (Tryon), Zirfaea subconstricta
(Yokoyama), Petricola divergens (Gmelin) %
b WRIE ETHRIE S,

{CRAAFEAME T REABEO ST D W THRET
3% &, FREOKNELIIT Nettastomella £
ELonHL, TNLEOANBERFRE TR
Penitella-Zirfaca BHENEH NS (X5). —
FBILE D Nettastomella B ZILMEHENE X O
SR THY 5N, Penitella-Zirfaea FHEIFAM

L 7z Barnea BHE R HRELHERIELDF IO L
TW3,

4 15b b, {bfD Nettastomella FtH, Peni-
tella-Zirfaca THR D N HIF I EE ¥ 4, Netta-
stomella BHEE D )5 H3 Penitella-Zirfaea B X D
bltHicanm L, ToEMEBEARECSH TR
¥ 5. 7, HHHEIEIcBY ZMBEELOSHD
EBAREEAEX bEHIME L, BHEREHOH
A D RKA/KIEZIRAOKAKE LD &{Eh -
TENTFRSNG, RE (1993) i, B
FritFi o LR IEO HIbA RN 53K
te K P u KBS B & D $0.5~ 3 ClEL» -
rZEDBHREINTEBY, LA D Nettastomella
MENBEX D I OEAETHML TV L
E—HLTW3E., &5, YA AREAFRAT
BEEHR DB SINS D> - 7o CKEF, 1993) 72,
{t.fq @ Nettastomella #fEE S Bl O Nettasto-
mella BRI, BEHAEES S, LD
WhotEEZLONS.
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