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Résumé

Foraminiferal Death Assemblages from
the Mouth of Toyama-Bay '
(Studies on Recent Marine

Sediments-Neo. 1)

by _
Yasufumi Ishiwada

The paper is the preliminary report on
‘the ecological studies of the recent forami-
nifera dreged at the mouth of Toyama Bay.
A complete report will be offered after
ﬁmshmg the supplementary survey. Tovama
Bay is ‘under open sea condition, - and in
" summer and autumn three water systems

are developed being stratified; (See the table
- on p. 183) The lower Tsushima - Current
comes from the Pacific through  shallow
Tsushima straight and is a branch of the
southern Kuroshio Current. The water mass
peculiar to the Japan Sea fills the most of

‘the Japan -Sea (inland basin) and is autoch- -

thonous. "
The death’ assemblages of benthonic fo-
raminifera are grouped into four (A—D). .
Assemblage A is typical “Kuroshio™ fauna,
the members of which are quite common in

- the Kuroshio district on the _Pa(:iﬁc' side, -

both recent and fossil.
 Assemblage B has a tran51’c1onal character
from A to C, but is deﬁmtely characterized

by predominance of-some species of Cassi-

dulina.

Assemblage € may bm -guite pecuhar to'
the ]apan Sea, both recent and fpssﬂ. Similar . -

" assenmiblage has not been found on the Paci-
fic side even in the Oyashio under-current.

Assemblage D is remarkably different
from the others. The cause of this faunal

differentiation is not clear, but the effect of

-the oligo-oxygen water,

such as in the

stagnant Water mass of submarme valley,
is possibly inferable. -
The‘ vertical d1str1but10n of assemblages

‘well corresponds to watér mass and its

vicissitude, and not to the depth. v
It may be neccessary to take into account
not only simple chemical-physical properties
( such' as temperature, -salinity, dissolved
oxygen etc.) but “ water mass.” ’
Therefore, in the shallower part where
water systems are thin and many, the

ous. This is an important factor for the .
correlatlon of young formations in using

“fossil foraminifera, but at the same time

this limitation may ‘be one of the keys to
analyse the evolutional changes in the oil®
field of Japan.

At stations 64-1 and 65 a graat quantity
of rema'uns of planktonic foraminifera is
deposited, where a dxs’uct change of tempe-

‘rature- salmlty relatlon, such as caused by

coastal waters, is not observed on' the sur-
face layer. This anomaly of the deposition
of planktonic foraminifera is a problem to .
be solved in future.

Individuals transported from thelr own
11v1ng places do nét dccupy the ‘dominant

elements in any assemblages in the present

cases.
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* Table 1. ’ ‘
Percentage Distribution of Benthonic Foraminifera at the Mouth of Toyama Bay
‘ Assemblage A l{ B ” C “ D
1 Water Low. ( Spring “ ‘Japan Sea
T Tsushlma . - peculiar '
) ! System Current ! Layer ! Water Mass
& - T — : —=
| Station | 60 [601| 65 | ea1| 61, 64 | & | €
Species | Depth in meter | 83 ‘ ‘ 222 | 248 | a8 | 633 | o47 | 1208
1 Siphogenerina raphana’ (Parxsr & Jonss) 51 11 | 1) 2] 1] 1] 2
2 Bulimina marginata ’ORBIGNY 18 | 47 13 9 ] 3 ‘ 2
"3 Bolivina robusta H. B. Brapy 13| 1 7 4| 2 L
4 Proteonina difflugiformis (H. B. Brapy) | 10 2 : 14 4
.5 Huplophragmoides glomerata Brapy | - 10 -7 6 5 14
6 Cassidulina yabei AsaNo & NAKAMURA I 18 2
7 C. = subglobosa H. B. Brapy S 7 6
'8 C. cdlifornica var. japonic# Asano & NAKAMURA 7 8|, 51 2 7
9 Elphidium advenum (CUSHMAN) 2 6- 3 c
10 "E. . planum Huseziva & Marusast 5 '
11 Angulogerina sp. 1 ‘ ) 1] 15 |25 41 | 54 1
12 Uvigerina peregrina CUSHMAN 10, 5 6
18 U.  ofr. bifurcata Ormiony - 15 7 | 14 ||,
14 ‘Trochammma ]apomca Sp. nov. ) 14 4 3 13
15 Haplophragmoides trullissata (BRAbY):' 3 12 : 13

4"—{' (185)



16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
" 36
37
38
39
40
41
42
43
44
45
" 46
47

48 .

49
50
51

52

53
54
A/55
56
57

58
59
© .60
61
62
63
64

- Cibicides pseudoungeriaynus (CusaMAN)

Astrononion stellatum Cusavax & EDWARDS
Bolivina decussata BRADY .‘
Cibicides lobatulus (WALKER & Jacos)
Quingueloculina venusta KARRER

Reophax scorpiurus MONTFORT
Ammosphaeroidina grandis Cusmmax.
Bolivina subspinescens CUSﬁMAN :
Tfac/;ammina cfr. squamata PARKER & JoxEs
Loxostoma karrerianum (BRADY)

Noninn manpukuziensis OTuxa

Elthidium fabum (FICHTE-L‘& Morw) - -
Haplophragmoides sp. 1

Streblus ketienziensis IsHTzART

Eggerella scabra (WILﬁIAMSON)

Lagena striata strumosa Rrvss

Reophax. sp. '

Proteonina crassa Hapa .
Entosolenia marginata (WALKER & Bovs) :
Textilaria abbrevz’at(‘z, Cusaman 1911

Ammodiscus incertus PORBIGNY ‘
Guttulina pacifica (Cusaman & Ozawa)
Haplophragmoides. canariensis ' ORBIGNY
Pullenia Sphaeroides (d’ORBIGNY)

P.  bulloides (I’OrBioNY)

Bulimina aculeata I’OrBiaNY -
Globobulimina. pacifica. CUSHMAN

Bolivina sp. 3

Cibicides refulgens NONTFORT

Elphidium jenseni (CUSHMAN)

Eponides karsteni (Revss)

Reussella s_‘}inul_osa (REuss)

Guttulina yabei ovale Cusaman & Ozawa
Rolymorphina charlottensis CUSHMAN
Discorbis orbicularis TERQUEM
Quinqueloculina curta var.

Patellinella inconspicua (BRADY)
Siphogenerina dimorpha (PARKER & JoNES)
Cassidulina orientale CusaMan

Planulina wuellerstorffi (SCHWAGER)
Anomalina grosserugosa (Gij‘M{BEL)‘
‘Pullenia quingueloba (REuss)

Virgulina 'éomplanata EGGER
Epistomina elegéns (d’OrBIGNY)
Uvigerina pseudoampullacea Asano '
Buliminella elegantissima (¢’ORBIGNY) .
Cibicides cf. pseudoungerianus (CUSHMAN)
Haplorphragmoides subglobosa Sars '
H.  sp. .
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Trochammina cfr. globigeriniformié (P ArRRER& JONES)
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Fig. 5. Generic Composition of Assemblage A

(2) ERRRENE
ﬁlﬁkwéhkﬁlbSKM@ﬁ%m4ﬁkﬁ%ﬁ%o

A B Siphogeneria raphana— Bulimina margmata

Assemblage

£) TFig.5 @ St.' 60 G Siphogerina (i Siphogene-

72‘”“1' D% b o

65 1
66 Cassidulina sp. ‘ 1
67 Enutosolenia. globosa (MonTAGU) | 3
68 Cassidulina laevigata &Orsraky 3 -2 4
69 Lagena elongata (EHRENBERG) 102
- 70 Nonionella globosa sp. nov. 2
71 Reophax sp. ‘ 1
.72 Bolivina cf7. seminuda CusaMaN o1
73 Lagena hexagona WILLIAMSON “ 1
74 Pyrgo murrhyna (SoRWAGER) ‘ : 2
75  Trochammina inflafa (MoNTa6U) Lo 2
76 Cassidulina kasiwazakiensis Husez. & MARUH - 2
77 Lagena distoma PARKER & Jonrs \' 1
78 Uvigerina tenuistriata Revss ‘ o1
79 Haplophragmoides. sp. i 1
Quantity of dry sample (grams) 40 40 40 40 '13 ] 40 20 20
(1) Percentage is determmed by 100 individuals dravvn by random sampling'
(2) 7Position: : ,
Station ‘ Latitude Longitude Depth
60 37° 0001 NN 137° 39’2 E *83m
60-1 008 389 142
61 ' 02.8 38.6 468
62 . i 05.4 378 . 947 N
63 13.4 34.2 1203
64 : 186 32.4 633
64-1 , 211 322 248
65 o 23. 3 318 222
Sampling carried out on 11 Aug. 1948 by No.. 4 Kaiys-Maru
ZEMl St. 60 (83m)
St. 60-1 (142m)
) AR REEETE
Siphogerina \ VJE@E E%~@E@
o Bulimina \ . ﬁ“@ﬁqﬁﬁﬂk %
o ] R RO
HRSHEEN iz 0 T

(i, ABEL 40m L o [y
C L, ERCEHEIL 50m
LR X o 30T
(BEVS , RIGHED -
- BER eI, B
O SR XA o,
HC Pz X v 50T
r k "%65Ch5ﬁ£ﬁ;
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1) Rep’t. Comm. Treatise Marine Ecol. Palegecol.
1947-1948 pp. 104-110 (Dec 1948) :
2) Geol. Rep’t Teikoku Oil Co., No. 1182 (Mar. '

1949, MS) (in Japanese)
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%2 % SEEELLSER
Table 2 Proportion, of the planktonic foraminifera
for the benthonic remains (=100)

B | g |

Station

B ' - o
Depth (m) 83 142 468 ‘ 633 947 1203

Globzgermzz, 23 «7' o | 48 '22 i 10
G dubia|. 1| 7| 0|20 | 0 5

Globigeri- ) ) . : )
noides rubva 1 O 0 0 0 ; 4

Sphaeroidina 2 '7 0 0 ’ 0 0

 bulloides .
Globigerina | j i
pachyderma ) 0 ; 3 . 7] 19 [ 24
G. dutertreil 0 2 0 4 7 ' 10

Total 27 | 26 1 98 | 36 . 53
&kOF O NBERTE B AEEHE KK
Water Lower Tsu- apan Sea peculiar

system shima Cur. | water mass

St. 64-1 (248m) K 1% St. 65 (222m) TRIRMEEE
EHBLNO TR S .

(At Sts, 64-1 and 65 enormous _quantity of the
: planktomc remains (mostly Globzgerma bulloides)
is deposited, so that the relative abundance of them
is more than 10 times as much as the benthonic
forms.) ’

5 2 FC AEEHAE S N IR HIE O T 100
BRI T S B S /R L7, St. 65 & St.64-1 33
B ShTWAOE, ChOHEOBBREIRIZHL
, EHTEEO MBS IR NS 00 B T h b,

F. L. Parker@ (& REAUREEN bC \RUMESE AT ’
BET B i LT AMNRE R KRB ST X okl

BOBEHEEL, ChISHEEOSBC IR 58

CERNTWA, St. 65, St 64-1 HHETIXAT L b HEE

BRI RRD HIVT, Tl B RO B R A M
LfF2\v,

¥ Globz'gem'na pachyderma L G. dutertreie L 13
Cushman :‘;huﬁ!e D BKMESEE L STV 575, {Eﬂ_i
cziz ?&"D?’co mﬁ#i‘;‘f" 2 Foml, é”k% I A
WEVRE S TDSo

L. EBH

BRI FRHERI R (B2 23 L 3 ‘ée
kRO RELFEET S

7 o, EI‘H’?Tﬂ&f;
~Parker (3(H3%) pp. 234236 .

60-1| 61 | 64 | 62 | 63
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Table 3  Summary of Result ,
| g v o A B w e | x ® (B HEim ol
- Assemblage - o .| Tempe- : ; sedi- listance s #
St. No.| Depth | rature | Salinity-| Water system- ments ,fr coast|.
T i 17~ M B TE BRTY 2.7 A
n Szpkogenerma raphana 60 83 m IOfC 33.734 - Lower Tsushima »E’/a%ﬂf ,,:,,,kin_ s
Bulimina marginata . | 60-1 | 142m 12~7°C N % (Ifu‘;ffﬁz) mud | 36km|
e e e R ‘ ;%;m;&@
+ Bulimina . ) . 3 = s SERRA.
'margmata | 65 | 222m w2 &gﬁ;@sﬁ,&’ BEW | 17 km Eie
B | Cassidulina - 7~3°C Second spring | Silty - ) gg%)’%
+ Angulo- 1o : , e | Bl
gering |.64-1 | 248 m Layer . sand |20 km {é‘g‘ﬁ: L
~Uvigerina . k : &
£ i | s
Anguloge(ina'sp. 1. 61 468 m T 6.7 km
c| .o | 64 | 633m 8 * & | %5 km
+ {Uvzgerma peregrina . . . ) : ) ] Silt
U. cf. bifurcara 62 947 m o ks 7~k z © 1125 km
, 8 e 0~1°C |34.1:£0.1% , . ~  |18okm
Haﬁloj)hraw.awzdes k Water ey Clay : %
glomeyata C - Ay % K A
D | H: trullissata 63 |1203m’  Peculiar to 29 km
‘ Tyochammina japonica : Japan Sea [ o
Quingueloculina venusfa : " '

10 A~C BHIEEICH CREE IO FIRIE, 2T, 74
U IOHE X 0 ETARRIERECENL T .
:2°. BED differentiation (%, & L TRBIARIEL .
TnBERS ¢z&&”§b_{iﬁbf;lno 1> TR

L BB » HRE TR BRI I T, S 20

Hifiﬁlﬂﬁﬂt%@m%ijﬁfmk%thf EKF . 3
IR AT T 5 '

130 1°,°2° X oy B B BIC X 55k, ¥

Hp E TRk, ThE RGO A TR REY

WFBr Lh%%, (ALEOERNE, MciEo

“evolutional change ﬁ*ff@ g %2@—0&* )

tdo . N © o,
40 OSBRI B 2% 4 HOBIT L, ik

¥ - MR X0 THES TRAL REBRAZI 2

%b%h%ﬁhk%,CHQ%%ﬁ#k%Eﬁﬁ
ﬁg%ﬁbtmaﬁmtmok

DESCRIPTIONS AND NQTES ON
SOME SPECIES

*Genﬁs Labrospira Hserusp, 1947
Labrospira sp..1
F1gs la,b

Test circular in side view, nearly 1nv01ute

‘on botn sides ; sutures rather 1ndlst1nct very

slightly depressed, straight to the peripheral
margin ; chambers'not lobulate, usually 8 in
the last formed whorl ; Wwall coarsely arena-
ceous but smoothly finished, yellow-brown
coloured ; aperture an elongate opening with
shght lip just above the mner margm en
the apertural face.:
Diameter up to 0. 6:) mm ;
0:40 mm. ’

LOCALITIES : o
St. 60 (83 m) Lower Tsushima Current
(Kuroshio proper). Rare. o
St. 61 (468 m) Water mass peculiaf to
Japan Sea. Individuals rarely obtain-
ed ‘at this station seem to be trans-
ported from ' the upper places in
Tsushima Current. ‘
This species-is similar to Braoy’s figure in
Challenger Report. (PL. 34 figs. 8a, b),

thickness up “to

Genus Trochammina Parxur & Joxes, 1860
Trochammina japonica sp. nov. .
‘ Figs. 2 a-c.
Test free, “trochofd spiral, periphery broad-

ly rounded, umbilical area in the ventral
side deeply depressed chambers 5 or 6 in

9~(190> » o oy



the¥inal whorl, inflated and slightly lobulate; -

~ sutures indistinct in the early stages, de-
pressed, not curved, and oblique to the inner

margin on the dorsal side but perpendicular-

to the periphery on the ventral side; wall
rather coarsely arenaceous, but smoothly
finished, cement Whlte to brownish ; aperture
semi-circular openmg at the base of the
ventral side of the chamber.
Diameter=0.38 mm thickness=0.20mm"
Holotype from St. 62 '(947 m) '

LOCALITIES :

St. 61 (468m), St. 62 (947m), St. 63

(1203 m) and St. 64 (633 m) -2all in the
water mass peculiar to ]apan Sea. Rare
to common.

Genus Nonionella Cusmvay, 1926 . -
Nonionella globosa sp. nov.
'~ Figs. 3a-c

Test acorn-shaped, asymmetrical,
.phery rounded, dorsal side with chambers
ending at the umbilical area, on ventral
" side involute and umbilical end of the last-
formed chamber broadly extending beyond
“umbilicus with about 5 short fingers ; sutures
distinct, slightly depressed, nearly stra1ght
obhque to the perlpheral margin; wall
smooth, thin, hyaline, finely perforate ; aper-
ture narrow slit at the bhase of the aper-
tural face.

.Length=0.42 mm ; breadth 094 mm ; thick-
ness=0.22 mm
Holotype from St. 64 (633 m)

LOGALITIES : :
St. 64 (633 m) Water mass pecuhar to
Japan Sea. Rare.

St. 65 (222m) & St. 64-1 (248 m) Second
spring layer. Very rare.
‘This is characterized by its pecuhar acorn-

‘ShapEd test and finger-like lobelets at the

umbilical region on the ventral side.

Genus Bulimina d'Orsicxy, 1826
Bulimina marginata d’Orpioeny
Fig. 4,

. Bulimina marginata, H. B. Brady, Rep Voy. Chal-
lenger, Zoology, Vol. 9, 1884 P. 405, pl. 51, figs 3-5

peri-

— - Cosmyax, Bull. 71, U. S. Nat. Mus. pt. 21911,
P. 83, text-figs. 136 a, b, —— CusaMAN & PARKER,
Prof. Paper 210-D, U. S. Geol. Surv. 1947, p. 119,
‘ pl. 28. figs. 5, 6, — Ikari, Suisangaku Zasshi,. .
‘No. 30, 1927, p. 3, pl. 1, fig. 7.
Bulimina aculeata, Tapa, Sci. Rep. Tohoku Imp.
= Univ. (Biol) Vol. 6, 1934, p. 127, text-fig. 84.
Holotype described from recent material
from Ttaly. ' '

- FOSSIL OCCURENCE
Pliocene and Quaternary (warm Water )
deposits on the Pacific side of Honshd.
_Plio-Pleistocene Setana formation in .~
Hokkaido. '

ECOLOGY : ‘ ,
South of Japan, 345fms: off Japan, 258 and
440 fms. : South of Okinawa, 1075 m:
Southwestern North Pacific, 860m: Tosa~
wan (Shikoku) 91-349 m (Kuroshio Cur-
rent).: Onagawa-wan (Miyagi Pref.) 31
m: Misaki (Kanagawa Pref.) less than
10 fms.: Off Kashiwazaki, 38 m (rare) 51
'm (common) 64-88 m+{(abundant) : To-
" yama-Bay, 83m (common) 142 m (abund-
ant) 222m (common) 248m-1203m (rare,
possibly transported from shallower part

Genus Angulogeﬁna Cuém;AN, 1927
Angulogerina sp. 1
F;gs 5a, b 6

Test about twice as long as broad the
broadest part nearly in the middle, trian-

~gular in transverse section, the periphery

lobulate and rounded especially in the early’
stages; chambers distinct and inflated ;
sutures distinct and depressed ; ‘wall or-
namented with longitudinal ~costae on all
except last-formed chambers in' the adult,
finely perforate; aperture with very short
tubular neck and phialine lip. .
Length ca. 04rnm d1ameter ca. 02mm
LOCALITIES : X
St. 65(222 m.) seconci spring layer ( rare),
St. 64-1 (248 m) second spring layer
(common), St. 61 (468 m) St. 64 (633 m) .
and St. 62 (947 m) water mass peculiar
to Japan Sea (abundant), St. 63 (1203 m)
same water as preceding system (stag-
nant water mass?) (rare) _ '
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Genus Cassidulina d'Oxsrexy, 1826
Cassidulina yabez Asaxo & Naxanmura
Fig. 10

Cassidulina yabei, Asaxo & NaRamura, Jap. Jour.
Geol. Geogr. Vol. 14, Nos. 3-4. 1937, p. 145.
pl. 14, figs. 1a, b.

Holotype described from Phocene Setana
formation, Hokkaido.

FOSSIL OCCURENCE. :

Common in the Pliocene deposits on the

Japan-Sea.side.
LOCALITIES

Recent material has not been recorded

by this time. Toyama-Bay. St. 65 (222
m) second spring layer (common) St.

64-1(248 m) same as preceding one.(rare)

" Cassidulina californica Cusaman & Hucses
var. japonica Asavo & Naxawura
v Figs. 11a, b '

‘ Céssidulz’na japonica, AsaNo & NAKAMURA, Jap. Jour.
Geol. Geogr. Vol. 14, Nos. 3-4, 1937, p. 144, pl.
13, ﬁgs 1, 2, text- ﬁgs 2a, ‘b.”

Holotype descnbed from recent material

from Urashima Bank Wakasa warn,
Japan Sea. (200m=)
. The present specimens are con81derab1e as
‘the. topotypes.
and - description show distinct differences

from C. californica, it may be adequate to
treat this japonic species as a variety of C.
californica from: the comparison between the -

present specimens and the Californian fossil
specimens.
~The variety is distinguishable from. the

species by having more acute periphery of-

the . final chamber and very slightly less
globular test. T
Pliocene species recorded under the name
C. japonica, which may be ancestor of the
variety,‘from oil field on the Japan Sea side,
is hardly distinguished from C. californica.
LOCALITIES : ‘
. St. 65 (222m) (common) and St. 641
 (248m) (more common) both second
spring layer St. 64 (633 m), St. 62 (947
m) and St. 63 (1203 m) all in the water
mass peculiar to Japan Sea (rare to
common) . ’

Although the ‘original figures .

" Cassidulina kasiwazakiensis
Husezma & MARUHASI

Casszdulma kasiwazgkiensis Husezima & MARUHAST,
Jour Sigen Ken Vol. 1, No. 3, 1944' p. 399, pl.
34, figs. 13 a-c :

Holotype descrlbed from Pliocene Halzume
formation, Nngata 0Oil field. ,

This species is closely related to C. nor-
crossi Cusmuan (Smithsonian Misc. Coll. Vol.
89, No. 9, p. 7, pl. 2, figs. 7a-c, described from

‘off NE. ‘Greenland)

FOSSIL OCCURENCE :
Haizume and Nishivama formations in’

Niigata Oil field (Pliocene) Koetoi for-

mation in Hokkaido ( Pliocene‘) :
LOCALITY :

Recent material has not been recorded

by this time. (

Toyama-Bay: St. 63 (1203 m) (water

mass peculiar to Japan Sea.’ (rare) )
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, Résumé
The Lead-Zine Deposits of the Daira

Mine, Akita Prefecture, with .

', Special Reference to
No. 14 Vein
by
Shosuke Ito.

o o ‘
1. The lead and. zinc deposits of the-

‘Daira Mine, Akita Prefectnre, occur in the
so-called “ Tertiary. Green. Tuff” in the
north eastern district of Japan.
posits are of the epithermal fissure filling
vein type and the faulted vein type.

2. About twenty veins are known, and

three fissure filling veins and two faulted

veins have been newly. found in this re-
search. The fissure filling veins are parallel
each other; and their strikes are about E-W.

- The faulted veing, béihg of little worth, are .

made genetically in bedding slip. In general,
the faults run about 45° to the direction of
" the fissure veins.

shearing plane by compression from east
and west, and the fissure was made by the
tension vertical to the compression.

3. The lower limit of the main crystal-
lized parts of lead and zinc ores in each

vein are laid on-the same level, about 300
e b

Daira de-

“hood of the deposits.

) Those facts show .that-
the fault was prodtlg'ed along the maximum .
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meters above sea-level. Their depth calcu-
lated to be about 150 meters. The writer
wants to call this parts “the . crystal-
lized zone of lead and-zinc ores.” The
maximum length of veins is measured 150
meters and average width is about 10cm..

4. The ore shoots in the veins are found.
under the foot wall of lower angle faults.

5. The principal ore minerals are zinc.
blend, galena, associated with some pyrite- ¢
and chalcopyrite. There are a few gangue:
minerals, i. e, galcite, quartz, clay material,
chlorite. Rhodochrosite and mangano-calcite-

« are rarely found. ‘
6. The alteration of country rocks is.
predominant in carbonatization, chloritiza-
tion and kaolinization all over the neighbour-:
Silicification is relati--
vefy weak. ,

7. The proved and probab]e ore reserves
estimated are given in the following table: ‘

15X 104 t--.--grade (Cu 0.659%

proved ore
) Pb 3.30% Zn 7.65%)

1.9%10%t-++--grade (Cu 0.43%

. probable ore
’ Pb 130/ Zn578/)

8. The result of th~1s 1nvest1gat10n. can.
be concluded as follows: the existence of
hidden veins can be supposed to exist by
the genetic mechanism of vein system:. The.





