Early Miocene Ostracoda from Mizunami, central Japan

Michiko Yajima*
HER A, iﬁ?ﬁiﬂgﬁmﬂ,ﬁ;ﬂ Hepr A
X B & F
(= g)

I B R IR T B S 53 A6 3 A A BT o fE b A A (H8) I kR EF D L wiba MR (FEH)
DEET B BINT 2B RIZ20EIE T, ) bl6MIETAL D HAKTERBITE O E N4 5
T3, Bit&l, Bairdoppilata itoigawai, Trachyleberis mizunamiensis, T. shukunohorensis,
Hirsutocythere? akatsukiborensis, Australimoosella hanati, Aurila okumurai 7> 6 ¥8C, Bairdoppilata
BIZBIEA >~ FEOIMEL D ZET 22 DAL NTEB Y, HETRMOBETH 5,

(Abstract)

Early Miocene Ostracoda from the Shukunohora Sandstone of the Mizunami area, including
thirty-one species among 26 genera, are systematically described. Six new species, Bairdoppilata
ttoigawai, Trachyleberis mizunamiensis, T. shukunohorensis, Hirsutocythere? akatsukiborensis, Aus-
tralimoosella hanaii and Aurile okumurai are described. Eight species are left in open nomencla-
ture. This is the first report of the genus Bairdoppilata from Japan.

Introduction

The Mizunami area, central Honshu, Japan (Fig. 1) is well-known place among
Japanese paleontologists and fossil-collectors because many Miocene fossils occur in a
well-preserved state from most formations in this area. Intensive study by Dr. J. Itoigawa
for more than 30 years clarified the stratigraphy and paleontology of the early Middle
Miocene of Japan. Although many systematic descriptions are published, no systematic
study of Ostracoda has been reported. This paper supplements the paleontology of the
Miocene Mizunami by giving a full picture of the ostracod fauna.

For the study of Miocene Ostracoda from Japan, the work of Hanai (1957, 1977)
provides fundamental data. Hanai (1977) stated that “some species of living warm
ostracods, such as Hemicytherura kajiyamai, Aurila sp. and Schizocythere kishinouyet, which
first settled in Japan in the Middle Miocene, have maintained & stefus quo in phenotype up
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to the present”, This statement is important because since Miocene, ostracad Tauna along
the Pacific coast of Japan have repeated the change of warm water faunn nnd cold water
[auna, and worm water fauna have retained the characteristics of the Mizunami Tauna.

Ishizaki(1963) described a small fauna (rom the Sunakosaka Member of the Yatsuo
Formation, enst of Kanazawn, Ishizaki(1966) also rveported ostracod fauna from the
Moniwn Member and from the Hatatate Formation of Sendal arvea,  The writer{1988)
preliminarily reported the Miocene Ostracodn including Mizunami Croups and dliscussed
with precious time seale and Miocene tectonics of Japan. This paper deals with ostracod
syatematies from the Mizunami area,

Lithology of Mizunami sampling localities

Ostracods occur only in the Shukunohora Sandstone (Blow's N 8 zone, correlated by
ltoigawa, 1980), Akeyo Formation. Other formations yield many fosalls but no ostracods,
The Shukunohora Sandstone ia patchly distributed and thin, mostly less than 10 m. The
sedimentary facies vary from coarse-grained sand Lo silt, It s important to degeribe the
exact sampling localities of ostracods and sedimentary facies in detail (IFig. 2),  Ostracods
oceur from 8 localities and 11 samples (Table 1),

Loe. 1 (Akatsulkibora N) @ a small exposure, right hank of the Hiyoshi River, 2.6 km
N of the Mizunami Fossil Museam, Hiyoshi-machi, Mizunami-shi (Lat. 352320 N, Long,
137°14'27" EX(Loc. 12 of ltolgawa, 1980), Shukunchora Sandstone (25 cm+), the lower 2
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Fig.2  Columnar sections showing snmpling hovizon of ostracods,
s conl-bearing bed, alternation of sand and silt

¢ sand, dipebbles and cobbles, snodules, fishells, g:burrowa
AcTaki Conl-bearing Formation, 13 Shukunchors Sandsione

C: Oidawara Formation

cm of grevish finegrained sand with abundant shells, the middle 3 cm of silt, the upper 20
e of black ailt ineluding thin layers of bluish grey medivim-grained sand.

Sumple 1-1, grey finesgrained sand, the lowest lnyver, with molluscan shell fragments and
imany black plant remiins

Sample 1-2, grey finegrained sand, the lowest layer, with abundant shell fragments,
foraminifers, bryozoans, and radiolarians.

Museum Sample, snmpling horizon and sedimentary facles as same ag Sample 1-1, glven
from the Mizunami Fossil Museum, courtesy of Mr. K. Okumura.

Mo ostracods were found from the middle silt and the upper layer of black ailt with thin
layered bluish grey medivm-grained sand and many plant remains,

Loc, 2 (Akatsukiborn) @ an exposure facing to the rice field, 200 m 5E of Loc. 1,
Hivoshi-machi, Mizunami-shi (Lal. 35°23'24" N, Long. 137°14'32" Ej{very close to Lac, 13
af Hoigawa, 1980}, Shukunchorn Sandstone (1.2 me), alternation of Hght grey coarae
grained sand with Miogypsina kotor and blackish fine-grained sand with many hlack plant
remaing, about 20 cm thickness each,

Sample 2-1, light grey coarse-grained sand, the lowest layver of Loc. 2, with abundant
Mingupsina hator,

Sample 2-2, blackish fine-grained sand, the second layer from the base of Loe, 2, with
Black leaves and common Miagvpsina kolol,

Loc. 3 (Shuku) @ a small exposure, along the branch of the Hivoshi River, Hivoshi-
machi, Mizunami-shi (Lat, 35°24'18" N, Long, 137°15%36" E){very close to Loc. 57 of lloig-
awi, 1980),  Shukunohora Sandstone (60 cme),
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Table 1. List of early Middle Miocene ostracod species from Mizunami

Lacality 1 2 3 i ] 1] 714
Specles Sample 1-1 ) 1-212-112-2|3-1|4-1|4-2]|5-1]|6-1]|7=1]8=]
Baivdoppiate foiganai 1. sp, nlm (@m0 2 1] 1]
Nn'rk,jlﬂm'l'rhrfx Hjn, 1
Fontocythere subgapanica (Hanad, 1959 L 1| 2| 5| 4] 1| 3 20 10
Pasakrithelle peeudadonia (Hanai, 1959) 1
Micisevella wp, 1| 1] 1 1
Cullistoeyihere wp, ] 2 i) 2| 6
Cythere omotenipponica Narai, 1959 1 i
Sehizocythere kishinenyer (Kajivima, 1013) al g
Hanaiborchella mivvensis (Honad, 1970) |
Neomonoveraiing wendongensis (Liv, 1980) 1
Spinileberis sp. i
Trachyleberis miznnamionsis n. sp, gl 2.2 3 i 12| 7
T, shukunahorensis n. sp. ol IR
Hivsutocyihere? akatsubiborensis n. sp. il 2
Awstralimeosofla hanail n. ap, 1 k|
Falwbuntonta fiivanioa Malg, 1982 i d 1 ==
Awertla okl . 5, B2 | A3 (14 |46 | 81| 8| 5| 26| 14| 22
Cornsicogitiba monioeists (shizakl, 1966) 171 a)1i2lw] 1 31 2| B
Antbostracon ihevaf Yajlima, 1978 16 |26 2[18112] 1 | 6
Hythocvthors ap. 1
Huinticytharsie coneale Hinai, 1957 4-. 11 NEIE | i B
Semicytlreisive Jenpvhowel Hanai and Deeya, 1977 | 2 1
5S¢ adwrensts Hanad, 1957 2 1
& wakiamnrasake Yajima, 1982 1] 1
Ciflierapleron s, 1 2
Kerngarivia eonisagochii “Tabuli, 1986 il 13 i 1 i
Logoconcha pefchr Ishizaki, 1068 2 2] 1] 8] B|13)] &) 2
L p, 61 7 i 7 F
Loxacarnrelion sy, §
Nestofeberis hasiari Tahizaki, 1968 0 A O O - | i| -2 2
X, swdonchionsis Okubo, 1975 51 & 1 | 1
total number of specimens 200 |156 | 62 (188 |167 | 16 | 23 | 44 | 10 [ ¥2
total number of species G| 17|15 & of 71214 2
weight of sample (g) 26 (256 |80 | 20|40 | 5| 40 | %0 [ 80 [ w0 | 40

Sample 3-1, bluish-groy medium- to coarse-gralned sand with the eroded molluscan
shell fragments,

Loc, 4 {(Shukubara) an exposure, the left bank of the Hiyoshi River, 3.5 ki E of the
Kamadeo Station (J. R.), Hivoshi-machi, Mizunami-shi (Lat.35°24'33" N, Long, 137°16'09" E)
{Loc, B8 of ltoignwna, 1980 . type lacality of the Shukunohora Sandstone). 1.6 m of the
Toki Coal-bearing Formation and 6 m of the Shulkunohara Sandstone,

Sample 4-1, bluish grey fine-gralned sand, on the alternation of 30 em of black silt and
30 em of fine-grained sand, 70 em from the base, with black cobble of Paleozoie roek and
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abundant shell fragments,

gample 4-2, bluish grey fine-grained sand, 1.5 m from the base, with black cobbles and
abundant autochthounous articulated bivalves, and thin layered shell fragments.

Loc. b (Suganuma) | an exposure, along the small branch of the Toki River, 2.6 km
W of the Kamado Station (J. R.), Hiyoshi-machi, Mizunami-shi (Lat, 35724°26" N, Long.
137160 E)MLoc, 60 of Ttoigawa, 1980), Shukunohora Sandstone (1,5 me).

Sample 5-1, lght brown coarse-grained sand, with Misgvpsing kotol and seattered
oyster shells and many small burrows,  Burrows are almost 15 cm long and 3-4 em in
digmeter. Most of them are situated horizontally and some vertically, The observation
suggests autochthonous oceurrence, There are many Miogypsinag ketod inside burrows,

Loe. 6 (Suganuma N) | an exposure, along the small branch of the Toki River, 2.5
ki WHNW of the IKamado Station (J. B), Hivoshi-machi, Mizunami-shi (Lat, 35'24°37" M,
Long. 137°16'44" E)Loc. 59 of ltoigawa, 1980), Shukunohora Sandstone (8,2 ma).

Sample 6-1, 70 em of blulsh grey coarse-grained sand, with many solitary coral Ocielina
ap. and molluscan shells,

Loc, ¥ (Ogisgima) © a amall exposure, vight bank of the Toki River, 1.75 ltm ENE of
the Kamado Station (J. R), Kamado-machi, Mizunami-shi (Lat. 35°24'58" N, Long. 137°19'
0" E)Loc, 07 of Itolgawa, 1980), Shukunchora Sandstone (40 cme),

Sample 7-1, bluish grey coarse-grained sand, 20 em from the base, with maolluscan
shells and barnacles,

Loc. & (Kamiogishima) @ an exposure, the right bank of the Toki River, 2 km WSW
of the Takenami Station (J. R, Kamado-machi, Mizunami-shi (Lat, 35°25'34" N, Long, 137"
200M0"E) (Loc, 06 of Itoigawa, 1980), Shulunohora Sandstone (10 m+),

Sample 8-1, bluish grey coarse-grained sand with mollusean bivalves (1 m thiek) on the
70 em of conrse-grained sond, with angular cobbles, pebbles, and many fragments of oyster
fousils,

Ostracod assemblage

Thirty-one species of twenty-six genera of Ostracoda are recognized. Among them, 16
species  (Pomfocythere  subjaponica, Paralvithelle  psewdadonta, Cvthere  omolenipponica,
Schizocythere  kishinouyei, Hanaiborchella  minvensis, Australimoosella  tomokoae, Fal -
sofundonie  lalwanica, Cornvcoguintbe montwensts, Ambostracon ikevai, Hemicvtherira
ciniala, Semicytherura henyyhowei, S.? mivvensis, S, wakanuivasaki, Loxoconcha pulchra,
Xestoleberis hanail, and X, selowchiensiz) were identified as hitherto-known species orlgl-
nally proposed on the Recent, Pleistocene, Pliocene, and Miocene specimens. Recently,
Heeya and Ttoh (1901), Tkeya and Suzaki (1992), and Ikeya, Zhou and Sakamoto (1992)
investigated Recent faunal distribution of Ostracoda around Japan actively. In the results
of thelr studies, apecies from the Mioeene of Mizunami identified with known specles are
all living in the Recent marine water, On the other hand, die to the intensive study of
apecies group among one genus invetigated by Olcubo (1988), Tsulkagos! and Tkeya {(1987),
Ikeya and Taukagoshi (1988) and others, some of the apecies of the Shukunchorn Sand
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atone that Yajima (1988) identified as known species may actually be new species, For
example, Spintleberis sp. is dilferent (vom Spintleberis quadviacuteata (Brady, 1880), as
noted by Ishizali (1990),

Samples 1-1, 1-2 and 2-1 include abundant Bairdoppilate floigmeal v, sp. Bair -
dappileta s o very unique genug of Balrdiidae in having characteriatie auxiliary dentition
in hingement.  In 1969, Maddocks revised Recent Bairdiidae and commented, in the
ccology of the genus Baivdoppilate, that "Recent specles of Befrdoppilete ave abundant in
tropical and subtropical regions in very shallowswater niches as epifauna on coralline and
rocky reefs, algae, sea grasses, corals, sponges, other attached invertebrates, and associat-
ed skeltal debris.” The fivst ocourrence of Bafrdoppilafa in the Mizunami area of Japan
may suggest that tropleal and subtropieal shallow water coralling and rocky reefs in Early
Mincene, central Japan, This suggestion is concordant with the interpretation from other
fossils of molluses and corvals from the Shukunohora Sandstone,

The Shukunochora Sandstone includes Neomonocerating wendongensis (L, 1089),
reporied from the Eocene from boring core sample from the East China Sea by Lin (1989),
The Mizunami specimen suggests neither rework nor debris flow hecause It is well
praserved although the fact the specimen is only one.

Samples 1-1, 1-2, 2-1, 2-2, and 3-1 include abundant and  well-preserved
oatracods. Samples 4-1, 4-2, 51, 61, 71, and 81 inelude rare and poorly preserved
oatracods, The preservation state of ostracoda ia siimilar to that of maolluses, foraminifers,
and Ieruzmms. Among 11 siamples, 2 aumemblages are recopnized hased on the character
iatic species,

1 Smnplt::-; -1, 192, 21, 22, 31, and §-1, are characterised by the abundance
of Baivdoppilata itoigawai n, sp., Awrila ofmrvad 0. sp., Cornwcoguimbe moniwensts, and
Ambostracon theyai, This assemblage suggests shallow-warm water fauna,

2. Samples 6-1 and 7-1 are characterized by the specles of Pontocvlhere and Lox-
peoncha. The sedimentary facies of these samples are conrser sand than the above group,

Syslomatic paloontology

New species and species in open nomenclature are described. In the case of species in
open nomenclature, remarks are only given. For the synonymies, the species after Yajima
(1988)are listed if necessary,

Specimens are deposited in the eollection of the |..T|1i\'ut".-;ily Museum, the Univm'ﬁity of
Tokyo (UMUT), Specimen numbers are prefixed with CA for Cenozole Avthropods,

The {ollowing abbreviations are used.

Sp o Specimen measured, C0 Carapace, LV D Left valve, RV . Right valve, M | Male,

F i Female. A-1 Instar of adult minus one stage,
Sa 0 Sample number,
Me ! Measurements, L ! Length. H ! Height. W I Width. OR | Observed range (mm).
M Number of specimens messured,

The following expressions are used to show the abundance of each species,
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Abundant | The species oceurs in more than 50 % of samples and occuples more than
10 % of total ndividuals,
Commeon ¢ The species occurs in more than 50 % of samples and oceuples less than 10 %
af total individuals,
Itare ' The species occurs in less than 50 % of samples and oceuples less than 10 % of
inclividuals,

Systematic description
Subclass Ostracoda Latreille, 1806
Ovder Podocoplda Sars, 1866
Superfamily Bairdinces Sars, 1888
Fainily Bairdiidae Sars, 1888
Genus Hairdoppilata Coryell, Sample and Jennings, 1936
Buatvdopptlate ftofgawal n, sp,
Pl. 29, figs. 1, 2 PL 30, figs 1, 2.
Neonesidea sp, Yajima, 1988, pl. 1, fig. 21, table 2,

Etpmology. - In honor of Dr, [, Ttolgawa of Nagoya University.
Types, -- Holotype, a right valve (CA 19080, pl29, figs 1a, b pl 356, fig, 2) from Sample
1-1,
Hthistrated specimens, - A lefl valve (CA 19081, pl. 29, figs.2a, b; pl. 30, fig. 1) from
Snmple 1-1,
Diggzinosis, - Carapnee moderately high, with slightly produced posterior, amall frill along
anteroventral and posteroventral marging, Surface smooth in central part and with
abundant tiny punetations in anterior and posterior parta. Muscle seare arvanged in loose
apiral and consisting of ten subelredlar scars,
Deseription, -- Carapace moderately thin, translucent; eentral subovate, anterior and small
posterodorsal spots opague. Surface smooth with abundant tiny punctations in anterior
and posterior parts, Lateral outling of left valve with broadly and obliguely rounded
anterior margin, highly arched dorsal marging, straight ventral margin, and produced
posterior margin; right valve with broadly and obliquely rounded anterior margin, obscure-
Iy angulate tripartite dorsal margin, posterodorsal segment slightly concave, posterior
distinetly caudate, ventral margin slightly indented with frill.

Hinge-proper simple and thin, auxiliary dentition present at anterodorsal and poster
adorsal angles at location of greatest marginal concavity, consisting in vight valve of 4
tiny denticles surmounting anterodorsal or posterodoraal marginal ridge, in left valve of
visibly locellate grooves with ventral confining rise, located directly underneath overhang
of doranl surface,

Musele sear pattern conslating of 10 subcircular to subguadrate scars arranged in
arcuate well separated rows, scars of ventral rows subdivided,

Dimensions.- Measurmenis of apecimens from Sample 1-1 are listed below,
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Kemarks. - This species resembles 8. (B) alevonicola Maddocks, 1969 from Recent Indian
Ocean in lateral oulline and hinge stiucture but differs slightly in muscle sear distribution,
Oceirvence. -+ Abundant in Samples 1-1, 1-2, 2-1, 2-2, 3-1, 4-1, 51, 6-1, and 7-1,

Superfamily Cytheracea Baivd, 1850
Family Cytherideidae Sars, 1925
Subfamily Meocytherideinae Puri, 1957
Genus Neocytherideis Purd, 1952
Neoevtherideis ap.
Pl 31, fig 2.

flinstrated specimen, - A carapace (CA 19082 0 pl 31, fig. 2 L 0,480, 11 0,183, W 0,
159) from Sample 6-1,
Reprarks, < One carapace oceurred in Sample 61, 1t is certain that this species is belongs
to the genus Neocytherideis on the basis of carapace size and shape, The inner parts were
nat observed, This apecles resembles N, aof Yajima, 1982, but the surface ornamentation
ia Lon poorly preserved to be certain,
Ocewrrence, -- Very rarve in Sample 61,

Subfamily Coshimanideinae Puri, 1973
Genus Ponfocythere Dubowaky, 1930
Pantocythere subjaponica (Hanai, 1959)
Pontocythere subjaponica ; Yajima, 1988, pl. 1, fig. 8, table 2,
Poape Yajlina, 1988, table 2,
Kemarks, - The Mizunami specimens are a little smaller than the Recent and Pleistocene
specimens.  The ventral margin is slightly sinunted,
Chccwervenee, - Abundant In Samples 6-1 and 721, Common in Samples 1-1, 1-2, 2-1,
2-2. 3-1, 4-1, and 4-2,

Subfamily Krithinae Mandelstam, 1958
Genus Parakrithella Hanal, 1959
FPavakrithella prewdadonia (Hanai, 1959)
Pavakrithella psewdadonia: Yajima, 1988, table 2.
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Remarks. - Muscle sear pattern and pore distribution pattern ensured the identification of
this specimen to Recent species,
Oeccurrence. - Very rare in Sample 1-2,

Family Eucytheridae Puri, 1954
Subfamily Pectocytherinae Hanai, 1957
Genus Munsevella van den Bold, 1957
Munsevella ap,
Pl, 31, figs. 5, 6,

Munsevella ap: Yajima, 1988, table 2.
Hlustrated specimens. —~ A right valve (CA 19083 0 pl, 31, fig. 5. L 0,376, H 0.207)
from Sample 1-2 and a carapace (CA 19084 ¢ pl, 31, fig. 6: L 0.407, H 0.200, W 0.
163) from Sample 1-1.
Remarks. - This species resembles to M, hatatatensis Ishizalki, 1966 from Miocene
Hatatate Formation in having a little slender margin and having two spines at posterior
margin, but differs in reticulation pattern. This species has o high anterior marginal rim
with tiny retieulation and deep hollow along inner side of anterior marginal rim,
Occurrence. - Rarve in Samples 1-1, 1-2, 2-1, and 3-1,

Family Leptocytheridae Hanai, 1957
Genus Callistocythere Ruggier], 1953
Callisiocythere sp.

Callistocythere sp: Yajima, 1988, pl. 1, fig. 9, tahle 2.
Remarks. - This specles resembles C. fateyamensis Frydl, 1982, from the Holocene in its
surface ornamentation but differs in the lattice pattern of reticulation, This species is
similar to C.hatatatensis Ishizaki, 1966, from the Pliocene Hatatate Formation in car-
apace lateral shape and homogeneous reticulation in carapace surface, but 1a diflerent in
having three rows of anterior and posterior ribs.
Oceurrence. - Rare in Samples 2-2, 4-1, 6-1, 7-1, and &1,

Family Cytheridae Baird, 1850
Subfamily Cytherinae Baird, 1850
Genus Cyfhere O, F, Muller, 1785
Cythere emotenipponica Hanai, 1959
Cythere omotenipponica; Yajlma, 1988, table 2.
Kemarks, - Spectmens are all juveniles and do not show distinet differences from Recent
C, amotenipponica,
Occurrence -~ Very rare in Samples 1-1 and 3-1,

Subfamily Schizocyviherinae Mandelatam, 1960
Genus Schizacythere Triebel, 1950
Sehizocythere kishinowyer (Kajivama, 1913)
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Schizoevthere kishivouye: Yajima, 1988, pl. 1, fig. 14, table 2.
Remarks, - This species was preserved well enogh to show sieve type pores in SEM
photographs.
Oecirrveiice, - Rare in Samples 2-1 and 2-2,

Genig Hanaibovehella Griindel, 1976
Hanaiborchella maensiz (Hanai, 1970)
Pl 31, fig. 4
Paijenbochella minwrensis: Lee, 1990, p. 205, 206, pl1l, figs, 4-9,

Iustrated specimen, - A carapace (CA 19085, L 0,649, H 0.283, W 0.280) from Sam-
ple 7-1.
ﬁfl’!?ﬂﬂ']"{ﬁ'. = Thia 3]].:,3“:;.'. resembles P. f'}'f{.‘l.tk'”.,’(‘”"f.‘i of Liu, 1984 from Recent Enst China
Sea, although the surface ornamentation is not well preserved,
Occurvence, - Yery rarve in Sample 71,

Genus Neomonaceraiing Kingma, 1948
Neamonaocerating wendongenses (L, 1989)
L3, fig 3.

Patienborchella wendongensis Liv, 1989, p, 161-152, pl. 167, figs. 3, 4, 811,
IHhistrated specimen, -- A carapace (CA 19086, L 0.732, 11 0,354, W 0.261) from Sam-
ple G-1.

Remarks, - This species was originally proposed in the genus Patjenborehetls from the
Eocene boring core from the East China Sea, As this species has oblique central crest and
hox-ghaped outline, assignment to the genus Neomonocerating is appropriate.

Surface ornamentation of this species resembles that of the genus Spinileberis but the
lateral shape is more slender, Inner features, especially the hingement cannot be observed,
hecause the specimen was a closed carapace, This species resembles S, vhombaidalis Chen,
1982 of Lee (1990) from Pleistocens Korea in the lateral shape and broad ornamentation
but differs in the ornamentation of central part of the valve. This species may be very
important for understanding the origin of the genus Spinileberis,

Occurrence. - Yery vare In Sample 61,

Subfamily uncertain
Genug Spindleberis Hanai, 1961
Spinileberis ap.

Pl 32, fig. b,

Spinileberts quadriaculeata (Brady, 1880), Yajima, 1988, pl. 1, fig, 20, table 2.
fistrated specimen, - A right valve (CA 17704 © L 0,615, H 0.387) from Sample 1-1.
Remarks, « Ishizaki (1990) commented that this species is not S, quadriaculeala, because
“the anterfor marginal area is much narrower, the anterodorsal marginal ridge runs much
more marginally, and the posteromedian ridge runs toward the postero-ventral corner”,
This species has no acurate spines.



Early Miocene Ostracoda from Mizunami 257
{cenrrence, - Vury rare in Sample 1-1.

Family Trachyleberididae Sylvester-Bradley, 1948
subfamily Trachyleberidinae Sylvester-Bradley, 1948
Genus Trachvleberss Brady, 1898
Trachyleberis mizunamiensis n, sp.
Pl 82, figs. 7-10,
Trachyleberts ap. 10 Yajima, 1988, pl, 1, flg 1, table 2,

Efymology. - This species oceur from Mizunami, central Japan,
Types. -- Holotype, female carapace (CA 19087, pl. 32, fig. 8) from Museum Sample.
Hinstraled specimen, —~ A Temale left valve (CA 19088, pl. 32, Mg 7, a male carapace
(CA 19089, pl. 32, fig. 9, n male carapace (CA 19090, pl. 32, fig. 10) from Museum
Sample,
Diagnosis. - Wedgeshaped latera]l outline with reticulation and tubercles in surface
ornamentation,
Description. - Carapace wedge-shaped, Sexual dimorphism distinet, Male carapace is
longer and narvower than female carapace. Ventral margin of male cirapace sinuated
strongly and posteroventral margin of male earapace avmoured more heavily than female
carapace. Anterior margin broadly and obliquely rounded with tiny spines; dorsal margin
straight with five to six tubercles; ventral margin slightly sinuated; posterfor margin
protruded, posterodorsal margin oblique and straight, posteroventral margin broadly and
obliquely rounded with small spines,

Surface reticulated with spines on intersections of lattice. Eye nodule distinet,
prolonged with anterior obligue ridge.  Three to five tubercles arranged along anter
oventral margin.  Anterior plain with several spines. Posterior plain smooth with two
tubercles in dovsal part and five tubereles along ventral marging Subcentral node with
maedian complex tubercles,

Inner features typleal of the genus Trechyleberis, Toner margin parallel to outer
margin, Vestibule very nurrow.  Hingement amphidont. Musele scars in central muscle
node consisting of a subelveular frontal scar and » vertical row of four adductor sears. The
upper second adductor scar prolonged to anteroventrally.

Radial pore canals numerous, stralght, and with slight bulbous enlargement at mid.
length, Mormal pores simple type.

Dimension, - Measurements of specimens from Museumn Sample are given below:
OR
L H w

0.915-0,951 0. 402-0.427 035470, 390
0.839-0,915 0, 450-0,474 0. 415-0. 4560
0. 780-0), B64 0,415-0,474

Renrarks, -- Placing this species into genus Trechyleberis 1 very difficult because of the
reticulate srnamentation of carapace surface. Diagnosis of genus Acanthocvthereds depencs
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on the reticulation surface, but the lateral outling of genus Acanthocyiherels is rather
subrectangular, The frontal sear of this species is subeiveular, although the species of
Trachyleberis have commonly heart-shaped frontal scars,

This apecies resembles Trachwleberis scabrocuneala of Ishizaki, 1963 {rom the Miocene
Sunakosnks Member of the Yatsuo Formation In having strongly sinuated ventral margin
and heavily armoured posteroventral margin, but surface ornamentation is not clearly
viglble to compare,

This species resembles T, volubilis Liu, 1988 from Paleocene and Eocene boring cores
near the East Ching Sea in carapace outline and surface ornamentation, but this species has
a clear centrodorsal ridge.

This species resembles Costa perfornate Ornellas, 1981 of Bertels and Martinez (1990)
from the Holocene of Argentina in having reticulation but differs in having tubercles on the
cross of reticulation mesh,

Occirrenee, - Common in Samples 1-1, 1-2, 2-1, 2-2, 4-2, 6-1, and 7-1,

Trachyleberis shidunoharensis v, sp.
1, 32, figs. 1-4.
Trachvleberis sp, 20 Yajima, 1988, pl. 1, flga, 2, 5, table 2,

Etymology. - This species oceur commonly in the Shukunohora Sandstone of Mizunami
ared,
Types, - Holotype, a female carapace (CA 19091, pl. 32, fig. 2) from Museum Sample,
Hhustrated speeimen, A female carapace (CA 10002, pl. 32, fig.1) and a male carapace
(CA 19093, pl. 32, fig. 3) from Museum Sample. A right male valve (CA 19004, pl. 32,
fig. 4) from Sample 2-1,
Diagnosis. « Small carapace, with reticulation and small tubercles in surface ornamenta-
Lo,
Description. - Carapace small and wedge-shaped, Sexual dimorphism distinet.  Male
carapace {8 more slender and narrower than female carapace,

Anterior margin broadly and obliquely rounded with small spines; dorsal margin
obligue and atralght with tubercles; anterior cardinal angle distinct; posterior margin
broadly protruded with small spines; ventral margin slightly sinuated.

Surface reticulated with tubercles on the cross of retieulation, Central node distinet
with irregular large tubercles. Eye node distinet with prolonged straight ridge.

Inner {eature typleal of the genus Trachvleberts. Hinge holamphidont, Muscle scars
consisting of n heartsshaped frontal scar and a vertieal row of four adductor sears,
Dimenstons - Measurements of specimens of Museum Sample are glven below;

OR B
Sp N L H W
CM i 0.695-0.742 0.305-0.328 0.268
CF 11 0.695-0.732 0.341-0.365 0.293-0.317
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Remarks. - This specles resembles T, mizusamiensis n. sp. in surface ornamentation, but
this species is small and has complex subeentral node and heart-shaped frontal sear.
Oceurrence, - Rare in Samples 2-1 and 2-2,

Genus Hissutocvthere Howe, 1951
Hirsutocythere? akatsukiborensis n, sp.
Pl. 32, figs. 12-14,
Hirsutocythere? sp;: Yajima, 1988, pl. 1, figs, 10, 13, table 2,
Elymology. -- This species occur from Akatsukibora, Mizunami-ghi.
Types. - Holotype, n male carapace (CA 17605, pl. 32, fig. 13) from Museum Sample,
[tustrated specimen. - A femnle carapace (CA 17694, pl. 32, fig. 12), a female carapace
(CA 19095, pl. 32, fig. 14) from Museum Sample,
Diagmaosis, - Large rectangular carapace with distinct tubercles in surface, Among tuber-
cles, carapace surface is flat.
Description. -- Carapace large, rectangular laterally, Sexual dimorphism distinet, Male
carapee is longer and larger than female carapace.

Anterior margin broadly rounded with two rows of tiny spines, the outer row protrud-
ed anteriorly, the second row protrude laterally. Dorsal margin stralght with six spines,
Anterior cardinal angle distinet, Ventral margin slightly sinuated at midlength, with tiny
spines. Posterior margin broadly rounded with six spines,

Surface ornamented with tubereles.  Subcentral tubercle armoured with six tiny
tubercles, Distingt row of tubercles running from anteroventral corner to posterocentrally,

Innerfold moderately developed. Hingement holamphidont. Muscle scars consisting of
it large heart-shaped frontal scar and a vertical row of four adductor scars, the upper large
and oblong, the second prolonged anteroventrally,

Eye tuberele not distinct. Radial pore eanals numerous, stralght, with slight bulbous
enlargement at midlength. Normal pores opening at the top of tubercles and simple type.
Dimensions, -- Measurements of pooled specimens are given below:

OR

Sp Sn M L H W

cC F Museum Sample| 2 0.976-1,022 0,584 0.535-0,584
LV M H 1 1.143 0,572

LV I H 1 0,985 0,572

C F 2-1 1 1.022 0,672 (.584

c B 2-2 1 1,022 0,596 0, 5496

RY M " 1 1,143 0. 515

Remarks. - Including this species into genus Hirsulocythere is questionable, because this
species has rectangular lateral outline and distinet, separate tubercles on lateral surface,
The surface ornamentation of this species suggests a similarity with Actinocythervis from
Miocene of Florida,
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Ovenrvence. - Rarve in Samples 2-2 and 3-1.

Genus Awsbralimooselle Hartmann, 1978
Australinoosella hanail n, sp.
Pl 32, figs. 15, 16.
Etymology, -- In honor of Dr. T, Hanai of the University of Tokyo.
Types, - Holotype, a carapace (CA 19096, pl, 32, fig. 15, L 0.789, H 0,395, W 0.363)
from Museum Sample,
Hlustrated specimen, - A carapace (CA 19097, pl. 32, fig. 16, L 0.710, H 0,363, W .
a64) from Museum Sample,
Diggnosis, - Large carapace with reticulation in surface ornamentation, Weak ridges
along anterior and posterior marging, and two longitudinal ridges running obliquely in
central part,
Deseription, - Carapace large nnd oblog ovate. Anterior margin obliquely and broadly
rounced, Dorsal margin straight. Anterior cardinal angle distinet, posterior cardinal angle
moderate, Ventral margin slightly convex. Postrior margin slightly concave dorsally, and
convex with tiny spines ventrally,

Surface ormamented with reticulation, Several ridges running parallel to anterior and
posterior marging, Two longitudinal vidges distinet and running obliquely,  Subcentral
node ormamented with rregular reticulation,

Innerfold moderately developed.  Hingement halamphidont.

Eye tubercle indistinet, Radial pore canals many. Normal pore openings mostly at
intersections of reticulnte ridges and sunken sieve type,

Dimensions. - Measurements of pooled specimens are given below;

OR
Sp Sa N L. H
C, broken -3 1 {).BOS 0,439
¢ fi-l 1 0, 780 0,390
L i | 1,852 0,442

Remarks, - Muscle scars are not observed because specimens are closed, broken, or with
sediments in the valve,

This species resembles A, tomokoae (Ishizaki, 1968) from Recent Uranouchi Bay in the
carapace outline and having longitudinal ridges in the central part, but A. hanafi ia
ornamented with reticulation.  This apecies resembles Alocopoeythere gowjoni of Liu, 1989
from Recent East China Sen, but this species has a clear posterocentral vertical ridge,
Oeeierrence, - Rare in Samples 4-2 and 6-1.

Subfamily Buntoniinae Apostolescu, 1961
Genus Falsobwnlonin Malz, 1982
Falsobitnfonia leiwanice Malz, 1982
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Falsobuntonia  lafwanica: Yajima, 1988, pl, 1, fig, 7, table 2 lkeya and Suzuki,
1902, pl. 4, [ig. 9.
RKemarks, - Ventral rim is strong. Specimens obtained are carapaces or broken valves so
that checking inner features, especially hingement could not be done.
Ocenrrence, < Rave In Samples 1-1, 1-2 and 2-2,

Family Hemicytherldae Purl, 1953
Subfamily Hemicytherinne Puri, 195!
Genus Aprile Polkorng, 1955
Awrila oliemrai n, sp,
L. 29, figs, 3, 4 pl 30, figs. 3-6.
Aurila sp;: Yajima, 1988, pl. 1, fig. 19, table 2.

Etymology. - In honor of Mr, Koji Okumura of the Mizunami Fossil Museum,
Types. - Holotype, a right valve (CA 19098, pl. 29, figs. 3a, bipl. 30, figs. 4, 5, L 0.756,
H 0.439) from Museum Sample,
Hustrated specimen, -- A left valve (CA 19099, pl. 20, figs. 4a, b; pl. 30, figs, 3, 6, L 0.
76, H 0.500) from Museum Sample,
Diggnasis, - Almond-shaped Awrila with weakly and coarsely reticulnted suriace aned
muscle scars consisting of two frontal sears and seven adductor scars,
Deseription. -- Valves asymmetrical; left valve higher and overreaches right valve along
dorsuin,  In lateral view, left valve almond-shaped, greatest height near midlength,
Anterior margin broadly and obliquely rounded, Dorsal margin broadly arched. Veniral
margin smoothly arched, slightly convex anteriorly. Posterior margin rather narrowly
ended; upper half straight, lower half convex, Posterior cardinal angle distinet,

Right valve narrower, subtrapezoidal. Anterior margin, the upper slightly concave, the
lower broadly and obliquely rounded, Dorsal margin nearly straight to slightly arching
middle.  Anterior and posterior cardinal angle distinet, Ventral margin slightly arched,
Poaterior margin protrucesd.

Surface conrsely and wealkly reticulated,  Four anterlor radial ribs wealk, Pos-
teroveniral radial ribs somewhat distinet,

Marginal infold moderate.  Vestibule very narrow, Inner crest distinet,  Hinge
holamphidoni: Lluup anterior soclet, amall anterior tooth, smooth median bar, and some.
what elongated posterior socket with rounded small subordinate tooth in its left valve, In
right valve, hingement concomittent with left valve except for weak posterior tooth.

Muscle scars arranged in the wall of subcentral node, consisting of two frontal scars
and seven adductor scars,  Frontal scars arranged in n vertieal row,  Adduetor HEATH
consisting of the upper two subcircular small scars, the second layer two oblong scars, the
third layer two elongated sears, and the most ventral subtvisngular sears. Ventromedian
sear prolong into the center of subcentral node, One mandibular scar distinet and one large
and one small dorsal sears distinet. Eye tuberele not distinet, Radial pore canals numerous
and straight. Normal pores with lip and sieve,
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Dimensions, -~ Measurements of the specimens of Samlpe 1-1 are liated below,

OR
Sp N L I W
C lform 3 0.730-0, 766 0. 48G-0.494 01,389
C uform i ), 632-0, 7056 0, 589-0. 458 0,316-0,340
LY slorm 2 (0, GO&-0, 645 0.426
RV I-form | 0,730 0.438
LYV A-l T ), 5350, 5496 . 340-0.377
kY A-1 7 0,547-0.608 0. 316-0,389
LY A2 2 (.401-0.406 {1, 260
RV A2 3 0. 426-0.450 0, 248-0, 202
LY A3 2 0,345 {y,202-0,207
. 0. 328-0. 333

RV Al

0,195

Sop Remerks Tor discussion of Lform and s-form.
Remarks. « This species may be synonimouns with Awserle sp. of Hanal, 1977,

The genus Aurila has mucle sears usually consisting of a vertical row of three frontal
aears and n vertical row of four adductor scars, median two subdivided, This species has
4 total of nine scars in subcentral node, but the conflguration is very different from the one
typical of the genus

A. okwpirai is similar 1o A, i in lateral outline and surface ornamentation, but
differs distinetly in muscle scar configuration and weak reticulation in surface ornamenta-
tion.

Adult specimens can be subdivided into large form (I-form) and small-form (s-form),
based on carapace measurements, Two forms are very similar in carapace shape and
ornamentation,  Although sexual dimorphism is obscure among both large-form and
small-form, two separate forms are not based on sexual dimorphism. Two carapace size
groups are often observed in Recent Awila species from Japan. Sexual dimorphism is
recognizable both two groups in Recent specimens,

Occirvence- Abundant in Samples 1-1, 1-2, 2.1, 2.2, 31, 41, 42, 61, 61, and 7-1.

Subfamily Thaerocytherinae Hagzel, 1967
Genus Cornucoguimba Ohmert, 1968
Cornncoquimba monifwensis (Ishizalki, 1966)
Pl, 32 fig. 6.
Corntcoquimba moniwensts: Yajima, 1988, pl. 1, fig. 6, table 21 Lee, 1990, p. 261,

262, pl. 20, fig. 7 lkeya and ltoh, 1991, p. 113, fig. 13D
Hiustrated specimen, - A carapace (CA 19100, pl. 37, fig. 6, L 0,632, H 0.354, W 0.
350) from Sample 1-1.
Renarks, - In dorsal view, this species has lateral protrudences like wing.
Octirvence, - Common in Samples 1-1, 1-2, 2-1, 2-2, 3-1, 4-1, 51, 6-1, and 7-1,
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Genus Ambostracon Hazel, 196
Ambostracon fkevai Yajima, 1978
I'Loa2, fig. 11
Ambostracon theyvais Yajlma, 1988, pl. 1, fig. 4, table 2. Ikeya and ltoh, 1991, p
108, fig. 10A.
Cormiicoieinba fheyait Lee, 1990, po 264, 265, pl. 20, figs. 1-4.
fHustraled specimeiz. < A male carapnoe (CA 19101, pl. 37, fig. 11, L 0,628, 1 0,341,
W 0.264) from Sample 1-1.
Remarfes, « In dorsal view, this species is rather flatter than Cornrcogquimba moniwensis,
Oecurrence, -- Common in Samples 1-1, 1-2, 2-1, 2-2, 3-1, 4-1, 5=1, 6=1, and 7-1.

Family Bythoeytheridae Sars, 1866
Genus Bythocythere Sars, 1866
Bythoecyithere sp.
Pl 31, fig 1
Hustraled  specimen. « A carapace (CA 19102, L 0,638, H 0,343, W 0,364) from
Sample 7-1.
Remarks, - Species identification is very difficult due to the broken carapace and poorly
preserved surface ornamentation,
Occwrrence, « Yery rare in Sample 7-1,

Family Cytheruridae G, W, Miller, 1854
Subfamily Cytherurinae G, W, Miller, 1804
Genug Hemicytherure Elofson, 1041
Hemidevtheriera cumeata Hanai, 1957
Hemicytheruva cunegla; Yajima, 1988, pl, 1, fig. 18, table 2,
Remarkes. - Hanai (1957) reported H. kgiivenai from Miocene of Mizunami. The diagno-
ais between H . kajivamai and H . cuneala 18 lateral shape and reticulation pattern in lateral
surlace. | recognize only H. cuneata among Miocene specimens and 1 have never en-
countered with M, hajivanmi,
Oecurrence. - Common in samples 1-1, 1-2, 2%, 3-1, and 4-2,

Genus Semicvtherera Wagner, 1957
Semieytherira wakamurasali Yajima, 1982
Sewmicvthenreva wakeemerasaki: Yajima, 1988, table 2 0 Lee, 1990, po 327, pl. 28, [ligs,
3, 4 lkeya and ltoh, 1991, p. 124, fig. 23C.
Kemarks. « This species was ariginally reported from Pleistocene sediment, but recently it
hasa been found lving off JTapan.
Ocewrrene, - Rare in Samples 1-1 and 1-2,
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Subfamily Cytheropterinae Hanai, 1957
Genug Kangering Coryell and Flelds, 1937
Kangarina }um:r.*gm:hﬁ Tabulki, 1980
Pl 31, flgs. 7-9.
Kangarving spe: Yajima, 1988, pl. 1, fig. 17, table 2,
Hlustrated specimens. - A vight valve (CA 19103, pl 31, fig. 7, L 0,367, H 0.222), a
left valve (CA 18104, pl. 31, figs. 8a, b, L 0,372, 11 0.240), & right valve (CA 19105, pl.
3, fig. 9, L 0.367, H 0,225),
Remarks. - "This species resembles Kengaring ap, veported by Melkenzie 1974, (PL 3, fig
7) from Australian Tertiary but different in surface ornamentation at anterior part. This
species also resembles K, abwsivols (G, W, Moller, 1804) of Lee (1990) from the Plels-
tocene of Korea in surface ornamentation and is probably same species,
COcerrvence, - Rare in Samples 1-1, 1-2, 3-1, 4-1, and ¥-1.

Family Loxoconchidae Sars, 1925
Sublamily Loxoconchinae Sars, 1926
Genus Loveconcha Sars, 1866
Laxoconcha sp,
Lovoconcha sp: Yajima, 1988, pl. 1, {ig 16, table 2,

Kemarks, -« This species has clear and distinet ridges along postereventral margin in SEM
photograph, but in binoeular observation, this apecies very similar with L, pulchra,
Cocwrrence, - Rare in Samples 1-1, 1-2, 2-2, 3-1, and 6-1.

Genus Loyocarnicwlwm Densgon and Coleman, 1963
Laxocornicilom up.
Loxocarnicilm sp: Yajima, 1088, pl. 1, fig, 15, table 2.

Kemarks. - This species resembles Lovocoratenfon sp, 2 of Tabuki and Nohara (1990)
from Recent coral reefs of Okinawa, Japan, in the shape of anterodorsal and posterodorsal
nodes, but differs in surface fine ornamentation of central part and having posteroventral
marginal ridge,

Oeenrrenee. «» Rare in sample 11,

Family Xestoleberididae Sars, 1928
Genus Nestolehoris Sars, 1866
Nestodeberis hanaii Ishizald, 1968
Xegtoleberly ap:Yajlma, 1988, table 2.

Kemarks.  Among Mizunami specimens, two species of Xesfofeberis are recognized, One
apecies fa ldentified as X, hanall haged on the bulging posterior part in dorsal view and
posteroventral margin meeting with ventral margin in acute angle,
Ocewrvones. - Rare in Samples 1-1, 1-2, 2-1, 2-2, -1, 4-2, 51, and 7-1. Most
specimens are fragmentary,  Juveniles (A-1, A2, AJ) are recognized,
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N, seforchipnsis Okubo, 1979
Remarks, - Among two species of Xestoleberis, the other species identified is X selouchien-
s based on the acute anteroventral margin, the flat ventral margin in posterior view, and
latitudinally slender lateral shape.
Ocenrrence. - Rare in Samples 1-1, 1-2, 3-1, 4-2, and 7-1, Some specimens occurred
in closed carapaces, Some are fragmental. Juvenileg of A-1 and A-2 stages are recog:-
nized.

Addendum: Semicytherira henyvhowei, 87 miwrensis, and Loxoconcha pulchra were listed
and SEM photographs of these species were shown in Yajlam, 1988, Mo important
imformation has been added since 1988 so that the above three species are not described,
FPropontocypris ap, and Cythervopteron sp, were listed in table 2 of Yajima, 1988, The
specimen identified with P. ap. s only one fragment from Sample 2-1, Specimens
identified as Cytheropteron sp., consist of three broken valves listed in table 1 of this
report,

Acknowledgamants

[ was much indebted to Mr. K. Okumura of the Mizunami Fossil Museum and Mr. T,
Ohura of Shizuoka University during the field work, The acknowledgements are due to
Professor J, Ttoigawn of Nagoya University and Dr. A, Tsulcagoshi of the University
Museum, the Unlversity of Tolyo for their valuable discussion. I am grateful to Dr, T. M,
Cronin of U, S, Geological Survey for his eritical reading and many suggestions of the
manuscript, Deep appreciation 18 due to Professor N, Ikeya of Shizuoka University and
Emeritus Professor T, Hanai of the University of Tokyo, for their continuous encourage:
ments and supervision throughout the course of this study.

This study was supported in part by the Grant-in-Ald for Scientific Research
(04916018) from the Ministry of Education, Science and Culture of the Government of
Japan.

Ralerences

Bertels, A, and [, E, Martinez, (1990), Quaternary ostracodes of continental and transitional
littornl-shallow marine environments, Contr, Forsch- Inst, Senchenderg, 123, 141-159, 4
pl.

Blow, W, H. (1969), Late Middle Eocene to Recent planktonle fornminiferal biostratigraphy.
Proe, st hiternal, Conf, planktonic Microfossils, Genova, 1967, 1, 190-422, pl, 1-54,

Hanal, T.. (1967), Studies on the Ostracoda from Japan, 11, Subfamilies Cytherurinae G. W,

Muller {emend, G, O, Sars, 1925) and Cytheropterinne n. subfam, Jour. Fae, Sei. Univ,

Tolye, see. 2, 11, pt. 1, 1136, pl. 2-4.

{1977), Future problems for systematic study of Japanese ostracads,  Oniv, Mus, Uidu,

Tokvo, Hull,, no, 12, 84-86,




206 M. Yujimn

Heeyn, M, and H, lioh, (1991}, Recent Ostracoda from the Sendanl Bay reglon, Pacific eonst of
northeastern Japan, Kept, Fae, Sci,, Shizuoka Undo, 25, 93-145.

————— nandl C, Suzuki (1992), Distributional pattern of modern ogtracodes off Shimane Penin-

sula, southwestern Inpnn Sen. fhed,, 26, 91-137, 9 pl,

ane A, Taukagoshi (1988), The interspecific relatlon between three close apecies of

genus Cythere O, F, Moller, 1785,  fu Hanai, T, N. Ikeya and K. Ishizaki [eds]

" Evoluttonary Biology of Osiracoda” Proceedings of the Ninth International Symposium

on Ostracoda. Kodansha, 891-925, 3 pl.

v B Zhou and . Sakamoto (1992), Modern ostracede fauna frem Otsuchi Bay, the

Pacific const of northeastern Japan, fn Ishizaki, K. and T. Saito  [eds.] Contenary of
Japanese Micropaleantolopy, Terrn Sci. Publ. Co., 330-354,

Ishizaki, K, (1963), Inpanese Miocene ostracodes [rom the Sunakosaka Member of the Yatsuo
Farmation, east of Kannzawn city, Ishikknwn Prefecture, Japan Jour. Geof. Geogr., 34,
(2-4), 161-175, pl, 4,

———(1966), Miocene and Pliocene ostracodes from the Sendai area, Japan, Sei. Rept. Tohokn
v, 2nd sor, (Geol ), 37, (2), 131-163, pl. 16-19,
- (19900, Sea level change in Mid-Plelatocens time and effects on Japanese ostriacode

faunas, Bull, Mar, Sef, 47, no. (1), 213-220,

loigawa, . (1980}, Geology of the Mizunami district, central Japan, Monogr, Mizunami Fossil
Mug, no, 1, 50 p.*

Lee, E. (1880),  Pleistocens Ostracoda from the marine sedimentary steata of the Cheju Island,
Korea, Thesia for the Degree of Ph. D, Koren University, 400 p,, 36 pl,

Liu, Z. (1980), Ostracoda. fn Research pariy of marine geology, Ministry of Geology and mineral
Resources and Institute of Geology, Chinese Academy of Geological Selences [ eds, ]
Cenuzolc paleobiola of the conthuenial shelf of the Easi China Sea (Donghai), 136-164, pl,
164-172.

Maddocks, R, F. (1969), Revislon of Reeent Bairdiidae (Ostracodn). Smithsonian Inst, U, 5, natl,
Mus., Bull, 295, 126 p., 2 pl.

MeRenzie, K. G. (1974), Cenozole Oatracoda of southeastern Australin with the deserlption of
Heandfeerating new genus. Geascienee ond Man, 6, 163182, 5 pl_

Okubo, L (1988),  On the Recent Awrile species from Japan.  fn Hanni, T, N, Heya and K,
Ishizaki [eds.] " Evolutionary Biology of Ostracoda” Proceedings of the Ninth Interna:
tional Symposium en Ostracoda, Kodansha, 135144,

Taukagoshi A, and N. Ikeya (1987), The ostracod genus Cythere O, F. Muller, 1785 and its
specles,  Trans, Proe, Palacontol. Soc. Japan, n. ser., no. 148, 197-222,

Tabuki, K. (1986}, Plio-Pleistocene Ostracoda from the Taugaru basin, north Honshu, Japan,
full, Coll, Edue, Unfv, Byekyas, no. 29, pt. 2, 27-160, 20 pl.

and T Mohara (1990), The Ostracoda of the Sekisei-sho ares, Ryuloyu Inlands, Japan; n
preliminary report on ostracods from coral reefs in the Ryulyu lalands, f Whatley, K
and C. Maybury [eds.] Ostracoda and global events. Chapman Hall, 365-373, 2 pl,

w1 In Inpanese with English abstract



Early Miocene Ostracoda from Mizunami A7

Yajimn, M. (1988}, Preliminary notes on the Japanese Miocene Ostracoda, fu Hanai, T, N, Tkeya
and K. Ishizaki |eds.] “Evolutionary Biology of Cstracoda® Procecdings of the Ninth
Internntionnl Symposium on Oatracoda, Kodanaha, 1073-1085, 2 pl.



Plate 29

i lateral view; b inner view
Figa, 1, 2, Haivdappileln ftoigawai n, sp,
1. Right valve (holotype, CA 19080, Sample 1-1), = 56.
2, Left valve (CA 19081, Sample 1-1), ¥ 56,
Figs, 3, 4. Awrtla olunivai . sp,
3, Right valve (holotype, CA 10098, Museum Sample). % 76,
4, Left valve (CA 19089, Museum Sample). = 76,
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Plate 30

Figa, 1, 2. Baivdoppilata flotaeat N 8p.

1. Muscle seara on left valve (CA 19081), = 370.

2 Muscle scars on right valve (holotype, CA 19080), = 370,
Figs, 3-6.  Awrfla olwmioal n, gp,

4, Muscle scars on left valve (CA 19009), = 460,

4. Muscle sears on righ valve (hololype, CA 19008), = 460,

., Pore distribution at posteroventral part of vight valve (CA 19008),

= 2RO,

. MNormal pore with lip and sieve at anterocentral part of left valve (CA 19094)

2800,

*
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Plate 31

Fig. 1. Bythoovthere ap,

Right valve view of carapace (CA 19102, Sample 7-1), = 04,
Fig. 2, Neacviherideis sp.

Left valve view of carapace (CA 19082, Sample 6-1), = W,
Fig. 3, Neomonoceratinag wendongensiz (L, 1989)

Right valve view of carapace (CA 19086, Sample 6-1). = 76
Fig. 4. Hanalborehella nifivensts (Hanal, 1970)

Left valve view of carapace (CA 19085, Sample 7-1), = 04,
Figs. §, &, Mrmm:ym'fﬂ &,

5, Lateral view of right valve (CA 19083, Sample 1-2), % 146,

6. Left valve view of carapace (CA 19084, Sample 1-1), = 146,
Fige, 7-9,  Kangarina vaemagechii Tabuki, 1986

7. Inner view of right valve (CA 19103, Sample 1-2), = 186,

da. Inner view of left valve (CA 19104, Sample 3-1), = 186,

gh, Outer view of left valve (CA 19104), = 186,

4, Lateral view of right valve (CA 19105, Sample 1-1), ¥ 186.
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Plate 32

Figa, 1-4, Trachvicheris shukunohorensis n, sp,
1. Right valve view of female eavapace (CA 19092),
2, Left valve view of female carapace (holotype, CA 19001),
4. Right valve view of male carapace (CA 19093},
4, Inner view of male right valve (CA 19094, Sample 2-1),
All specimens from Museum Sample except for CA 19094 = 63,
Fig. 6, Spinileberis sp.
Lateral view of rvight valve (CA 17704, f.'}mlmlu 1-1), = 63,
Fig. 6, Cornucoqictmba moniwensts (Ishizakl, 1966)
Dorsal view of carapace (CA 19100, Sample 1-1), = 67,
Figs., 7-10,  Trachvlvheris milzwnaniiensts 0. 8p,
7. Inner view of female left valve (CA 10088), = 58,
8. Lefi valve view of female carapace (holotype, CA 19087), = 63,
9, Right valve view of male carapace (CA 19089), = 63,
10. Left valve view of male earapace (CA 19090), = 61,
All gpecimens are from Muscum Sample,
Fig, 11. Ambostracon i}.‘qwn' Yajima, 1978
Dorsal view of male carapace (CA 19101, Sample 1-1), = 67.
Figs, 12-14. Himufocvthere? akatakibovensis n. sp.
12, Lateral view of female left valve (CA 17694, Museum Sample), = 40
14, Lateral view of male left valve (holotype, CA 17605, Museum Sample). = 42,
14, Dorsal view of male carapace (CA 19095, Museum Sample), = 46.
Figs, 16, 16, Awustralimoosella hanaii n, sp.
15, Right valve view of carapace (holotype, CA 19006, Museum Sample), = 63,
16, Left valve view ofcarapnce (CA 19097, Museum Sample). = 63,
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