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Bathynomus (Crustacea: Isopoda) from the Miocene Yatsuo
Formation, Toyama Prefecture, Central Japan

Keiji MATSUOKA and Kazumasa KOIDE

(Abstract)

Bathynomus sp. of Isopodous Crustacean is described from the middle Miocene Yatsuo
Formation of Hokuriku Group, of Toyama Prefecture, Central Japan. This Bathynomus is
considered the same species that has been reported from the middle Miocene strata along the
Japan Sea borderland. The Miocene Bathynomus has morphologically an affinity to Bathynomus
diderleini OrTMANN living in the Japan Sea and Sagami Bay.

The paleoecology of the Miocene Bathynomus is discussed on the basis of its burrows,
features of the exoskeleton and associated fauna.

1. & L & [

LB RKOKELX HT B 2F+Y noF (Cirolanidae) @ Bathynomus J8{bH %,
ImAtzuMr (1953) < X b F L)1 BRI ERTE L o LR LMy B o Sl i i
Shic. oA, SO, ERH (Pleotelson), REO—ifixkTHRILATHS.
X Dt%, Bathynomus ORiE & LT G EIUT BTG YileBlo - BIRETR (58,
1969), A& EVEFER TN & R LSBT IR RN P 2 o e E R LI i (wa)ll, 1974),
FSIRUL A JET0 I RFIT JE koD ESIERE QUZR, 1974) 235 %.

FFE o, EILR EATR A RITAAZ O AU & Bathynomus o RS & Iz 2
A D AR & R 1 AROBEAZRIE L. BRI TR LRI TR L, B,
fiiZ (epimere), Jiiffli, WiRHS, REAREFEIRTHS. ARETIER, Chbofkiciks
XA TV, RIPIRRE, A LOMBILE D & Bathynomus O AREC O Tik<%.

2. WS- EHELE

Bathynomus OFEHMAK, TR E AR RN O AGZUIA oMK (HEE187°9'30"
- Jt#36°44'8") TH B (Fig. 1.

* BRI ER S #% Department of Earth Sciences, Nagoya University, Nagoya
**  Imarzomr (1953) (%, Bathynomus 7% Miogypsina » Operculina H A4S D FEMTH S Lidib L
TWwb. Lnl, TOEKIFHEHZAZOFEC IO &, RIFREROZOHMIC W TR
&tz Bathynomus O R LRI RO LGRS TH 5 (LA AR ALEE D )|
PROBME) Z EnBHMT LT, Imarzumr (1953) DPEHRTHES iR LR ER & ZEX bR 5.
19804E 7 A10 A =28}
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Fig. 1. Index map showing location of collection site.
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W5 (HEEF, 1964). = OIEE L {LH Bathynomus OFEFHINIITEROBERC Hic D &,
BRIMOURNEOZNZNETHREL LTRREIA TS & Bl T, RE L BT,
R TIxe  Big# (exuviae) L&z Hhn. UK (197) LF—REZE~NTH%.

i) 4 I

LT 3 kD Bathynomus 1%, 2 HAORK & KRGS 1 B85 . 1 EEO KK
Bathynomus ¥, =h O3 £\ IHTH B EINERS X v 53R I hic (Plate 1, Figs. 4a,b). &
DAL, IBIFLERCARARBRERREZ S D, BHEECK L TFHANE U FI S
L, 60cm Pl R L T 5. AEEmEE, ARCEL, SBEoMmMIMEErH 5. ERORK
&z, 1{AkD Bathynomus (ESN-30001) % &A CTWicv v AREEHTOmm 5. %
DOFEHCAVES AT 525, 40mm DTFidie b, AREmBERE, vy ORERE
PEC L TRESEBEORAZVC B LT 5. AEAERL TR, AIREHEO RA
FBERBESLA, Boribis b 5.5~7.5 mm ORI/ NIA LR, #F, MR HHE
icaEnsg.

i) 4 & B E

NEREH SEEN Uiz Bathynomus i3, BIMEOERE Zied T, PMUEARLL
&, B, THE, v=Eitko T b. NREAS X, Nonion nakosoensis ASANO 73
214 <, Globobulimina perversa (CUSHMAN), Amphicaryna fukushimaensis (ASANO),
Guttulina spp. OIFCEEENRE L & hs. BEEL, AKEAEILAOZNBHES. A
1%, Galeodea etchuensis (HATAI et NISIYAMA), Nipponoscaphander sp., Zeuxis sp.,
Ennucula osawanoensis TSUDA, Xylophaga sp., Periploma sp., Fissidentalium sp. ¢ &
& ¥ h, Fissidentalium 735\ ~. FUETERMRBEORE MR IX, £ LE

FUEREE DL HEER Y, THERRROBRARORE iy REUREH# Y 175 &, £~
FR A 100~150 m ¢ -Z O il o X[ 50~250 m D EZREE I 74% 2L E 5. & OWEL,
K1l (1952) O FEfEE (Bathyneritic), HEDGPETH (1957) @ outer sublittoral i #i243
b. ORI, PMREAETLED SRICREHREEFE Lic\.

Ax v al, U T, XV ANV, TEA v FiE EWCA K 51T % Bathynomus giganteus
EDWARDS (¥, 1354 m, 1748 m D B T35 (RICHARDSON, 1905). Zh % TAHl
BhTuwadd 5 —FOB AR L, A 200 m (73T & FARE O BEImcA B35 (ETF, 1965)
Bathynomus diderleini ORTMANN TH 5.

Rz, FrEito Bathynomus O A BIEEE ORI 100~150m & 33 &, Bathynomus g
OEREENBECELRBTI VEITAEIEL TV o/cbE2 5T LN TES. FERER
MFEAVYDY 2 7DV VY k=7 = VEKE X D EH L TV % Bathynomus JF & RGEICIT
$7cPalaega Fie o\ THEI BT 5 (BROOKS, 1957).

Bl it

KrE L DBTHID, BHBRFIFIO %GBT EACIT AR LTI 2.
AW BRI OLEAEG i, BMRAEOHHEORRY A THEH A OBE % -
7o, BB REISASERE DR ERARIIL, FIHLERICOWT, FKRFEOHKTHFEBIL
v =ZoWT, ThEnFZER e HAERCHT2MER L7z, i, JABRAERb

*  ZoOfhic, Bathynomus B4 E N5 3T (B. affinis, B. propinguus, B. decemspinosus) JH1H T
WA BRI SL 2 v 2 — MBI 258, AR B DORME).
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ARETAIAREED BRI, HERE» BER LT A4+ 7Y 7 A LR [F# H
7. B EORERER L TO X b #EEr RS

Systematic palecntology

Class: Crustacea PENNANT, 1777
Subclass: Malacostraca LATREILLE, 1806
Order: Isopoda LATREILLE, 1817
Suborder: Flabellifera SARrs, 1882
Family: Cirolanidae HANSEN, 1890
Genus: Bathynomus EDWARDs, 1879

Bathynomus sp.
(Plate 1, Figs. 1a, b, 2a-c, 3a, b)
1953 Bathynomus sp., Imarzumi, Short Papers, IGPS, no. 5, p. 84—87, pl. 12, figs. 1, 2.
1969 Bathynomus sp., Imarzumi, Atlas of Japanese Fossils-23, N-7, figs. 10a-c.
1974 Bathynomus sp., Nisarkawa, Hiba Kagaku, no. 100, p. 3, fig. 20.
1974 Bathynomus sp., Yamace, In “Kasekifudoki” Nismizawa and Iwasmmva ed., p. 174, fig.
1978 Bathynomus sp., Imarzumi, Inst. Geol. Paleont., Tohoku Univ., no, 78, p. 18, fig. 16b,

Description :~The exoskeleton of thoracic and abdominal segments is finely
granulated and punctured. The thorax preserved is the sixth to the eighth segment
(ESN-90001). The segments of the thorax are subequal, and are longer than the
abdominal segments in length. The right eighth epimere is a posteriorly acute
plate of 10.9 mm long with a medial longitudinal keel (ESN-90002).

All the six segments of the abdomen are distinct, but the last one fused to a
telson, making up a pleotelson. The first one is shorter than the second to the
fifth abdominal segment, with being subequal in length. The abdominal segments
evenly arched, the lateral angles of the first to the fourth segment acutely
produced posteriorly, but the fifth segment bended slightly to the back.

The specimen (ESN-90001) indicates that the pleotelson is heavily sclerotized.
The pleotelson is wider than long, and has the posterior margin widely rounded
and provided with 11 spines, five on either side of the median one which is longer
than the others. The first to the third of them are likewise subequal, and the
fourth and fifth spines are smaller than the third, being smaller from before to
behind. The pleotelson is marked with a median longitudinal ridge which is
produced to the end of the middle spine of the posterior margin. The anterior part
of this ridge is a distinctive median line, 2.7 mm in long (ESN-90002).

The peduncle of uropod is poorly preserved (ESN-90001, 90002), and the outer
or inner ramus is in the state of imperfection (ESN-90001).

Remarks : —Although only the posterior part of the thoracic segments, all
abdominal segments and a part of uropod are preserved, the Yatsuo specimens
have distinctive features common to members of the genus Bathynomus. The
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Table 1. Measurements (in mm) of three specimens of Bathynomus.
% including articulating element.

Thorax Abdomen
Thoracic segment Abdominal segment pleotelson
LT6 LT7 LTS8 LAl LA2 LA3 LA4 LA5 HA LP WP
ESN-90001 76% 42 4.3 2.8 39 4.0 45 38 — 277 364
ESN-90002 — 69% 53 3.0 40 40 45 41 7.6 213 369
ESN-90003 — — 2.0* 14 1.8 1.7 2.2 14 55 89 127
e
LT7 f
LT8 ks 0¥
L A1
LA2 / HA
LA3] {7
LA4 (7 0
Las] I/
LP f—/
WP

Fig. 3. Diagrams showing the position of measurements given in Table 1.
HA: height of abdomen LA: length of abdominal segment measured
along dorsal midline and excluding articulating element LP: length
of pleotelson LT: length of thoracic segment measured along dorsal
midline and excluding articulating element WP: width of pleotelson

punctuated dorso-surface ornamentation, the nature of pleotelson spine, and the
total body length indicate that the specimens belong to Bathynomus. Two extant
species hitherto known are Bathynomus giganteus EDWARDS and Bathynomus
diderleini ORTMANNY*. Bathynomus sp. from the Yatsuo Formation at Murasugi is
closely allied to the Japanese species, Bathynomus diderleini ORTMANN, but is easily
distinguished from it by the number of pleotelson marginal spines.

Imarzum1 (1953) states that the extant Bathynomus diderleini ORTMANN and
the Miocene Bathynomus sp. from the Bihoku Group have a phylogenetic relation-
ship. The morphological similarity of the pleotelson is of an extreme importance

to Bathynomus’ evolution.

* According to Dr. N. Nunomura of Toyama Science Museum the genus Bathynomus is
further known three species, B. affinis, B. propinquus and B, decemspinosus (personal

communication; August 14, 1980),
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Bathynomus giganteus EDWARDS distributed in the Gulf of Mexico, the Carib-
bean Sea and the West Indies has the same pleotelson spine number as Bathynomus
sp. from the Yatsuo Formation has. The present specimens, however, have rather
delicate spines, a slender pleotelson and a body as compared with Bathynomus
giganteus EDWARDS.

In addition to Yatsuo, Bathynomus sp. has been found in the Upper Mudstone
Member of the Bihoku Group (IMAIzUMI, 1953, NISHIKAWA, 1974), the Asagaya
Mudstone Member (Imaizumi, 1969) and the Tottori Group (YAMAGE, 1974). These
specimens are ill-preserved. Compared with the figures in the several works, the
present specimens are quite similar to their figures in outline, but are different in
the pleotelson spine number. These Miocene Bathynomus, however, seem obviously
to belong to the same species.

All the specimens reported by the authors are almost always preserved the
posterior part of the exoskeleton. This suggests that they are exuviae and are not

the remains of dead animals.

Locality :-Murasugi, Yatsuo-cho, Nei-gun, Toyama Prefecture (long. 137°9'30"E.,
lat. 36°34'8" N.); Joyama Mudstone Member, Yatsuo Formation, Hokuriku Group
(middle Miocene, ca. 15 m.y.B.P.),

Other occurrence:—1) Koyamaichi, Kawakami-cho, Kawakami-gun, Okayama
Prefecture (long. 133°23'34"E., lat. 34°44'15""N.) ; Upper Mudstone Member, Bihoku
Group.

2) Gongen, Kumanbo, Besho-cho, Kanazawa City, Ishikawa Prefecture; Asagaya
Mudstone Member.

3) Todani, Oosa-cho, Atetsu-gun, Okayama Prefecture; Upper Mudstone Member,
Bihoku Group.

4) Shinjo-cho, Shobara City, Hiroshima Prefecture ; Upper Mudstone Member,
Bihoku Group.

5) Mitani, Kokufu-cho, Iwami-gun, Tottori Prefecture ; Tottori Group.

Associated fauna :-Benthonic smaller foraminifera—Quinqueloculina sp., Amphi-
coryna fukushimaensis (ASANO), Lenticulina sp., Guttulina spp., Pseudopolymorphyna
sp., Sphaeroidina japonica ASANO, Globobulimina perversa (CUSHMAN), Baggina
notoensis ASANO, Valvulineria sadonica ASANO, Nonion japonicum ASANO, N. nako-
soensis ASANO.

Molluscs—Siphonalia osawanoensis TSUDA, Galeodea etchuensis (HATAT et NisI-
vAMA), Conus sp., Nipponoscaphander sp., Ancistrosyrinx osawanoensis TSUDA,
Fulgoraria sp., Zeuxis sp., Acila submirabilis MAKIYAMA, Ennucula osawanoensis
TsuDA, Portlandia sp., Malletia sp., Acesta cf. goliath SOWERBY, “Micramussium” sp.,
“Pycnodonta” sp., Xylophaga sp., Periploma sp., Fissidentalium sp.

Echinoid—? Cagaster recticanalis (YOSHIWARA) .
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Crustacean—Decapod gen. et sp. indet.

Repository :~Three specimens, ESN-90001 to 90003, are deposited in the crus-
tacean collection of Nagoya University, Nagoya.

Measurements :-Three representative measurements (in mm) of Bathynomus
sp. are given Table 1.

Two specimens (ESN-90001, 90002) seem to be adults. From the measurements
of Bathynomus doderleini ORTMANN by EDWARDS and BOUVIER (1902), Bathynomus
sp. from the Yatsuo Formation is estimated at 102 mm to 106 mm in total body
length.
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Explanation of the Plate 1

Figs. la,b. Bathynomus sp., ESN-90003, juvenile individual.
a, dorsal view. (X 2)
b, left lateral view as Fig. 1a. (xX2)
Figs. 2a-c. Bathynomus sp., ESN-90001.

a, dorsal view. (X1)

b, inner surface of outer mould as Fig. 2a. (X 1)

c, ventral view of pleotelson. (X 2)
Figs. 3a,b. Bathynomus sp., ESN-90002.

a, dorsal view. Kl

b, right lateral view as Fig. 3a. (X 1)
Figs. 4a,b. Bathynomus' burrow.

a, lower surface. (X1/4)

b, upper surface. (X1/4)
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