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Geology of the Toyama Trough off the Noto Peninsula,
Central Japan as observed from DSRY “SHINKAI 2000™,

Haruo Y AMAZ AK1#2

The 294th dive of DSEV “SHINKAI 2000 was carried out in the
Toyama trough off the Noto Peninsula to obtain information on geelogical
setting and tectonic movement along the trough. The Toyama trough is a
deep sea basin streiching northward between the Noto Peninsula and the
Sado Ridge. On the sea floor of the Toyama trough, there is a long and
narrow canyon, called the Toyama Deep Sea Channel, cutting into the trough
fill sediment,

Recently, a new idea on the tectonics along the eastern margin of the Sea
of Japan, including the Toyama trough, has been advocated, ie. the eastern
margin of the Sea of Japan might be a new plate convergence boundary
between Eurasian and North American plates, activated during the Quarter-
nary period.

The 294th dive was made on the eastern steep wall of this Deep Sea

Channel, Most of the observed fill sediments are composed of massive
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mudstone and thin conglomerate beds at the lowest part of the wall, The
microfossil assemblage of the sample at 1,550m in depth indicates that this
trough sediment has accumulated in the shallow water region such as the
continental shelf during the latest Pliocene period. This fact implies that the
trough has subsided about 1,500m since the early Pleistocene, As the Toyama
Deep Sea Channel cuts the trough floor, it seems that the trough is not
subsiding at present. This suggests a drastic change of the tectonic pattern of
the trough during the Quarternary period. However, it is difficult to under-
stand that this big change is related to the beginning of new subduction along
the eastern margin of Japan Sea, because many data show that the deformed
structure along the eastern margin of the Toyama trough, which was thought
to be evidence of new subduction, was already activated in the Pliocene.
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Table 2 List of the nannofossiles
detected from the fill
sediment of the Tovama

trough.
Sample number Dive 284
Depth 1550 m
Braarndosphaera  bigelowii 1
Cocealithus FPelagicus 40
Dictyococeites producfus 21
Reticnlofenestira minula 37
Total 99
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Table 3 List of the foraminifer
of the Tovama trough.

detected from the fill zediment

FEaEH o L

Globigerime bulloides d’Crhigny
G, faleanensis Blow

G, quinguelobs Matland
G, spp.

M. cf. tneonpta (Cifelli)
N, sp

M Spp.

Glabaretaliz of. seitule (Brady)

I L
FETI
Textularia sp.
Gawdrying spp.
o Tetal
Lk TR T FE
Quingueloculing semintelunt {Linne)
i Spp.
Sigmodling sp.
Sigmaoilapsis sp.
Mitiolinelle cireularis {Bornemann)
Tetal
LT A0S 2 TTH
Lenticuling spp.
Ooling costata (Williamson)
Q. 5p.
Fizguring marginata
Boliving  sirigleds Cushman
B spp.
Globobuliming aiericelpeiz (d"Orbigny)
Chysalinells dimorpha (Brady)
Llvigerina of. akilacnsis Asang
Trifering hokozuraensis {Asano)
Epistoninells sp.
Disearbiz opercularis (d'Orbigny)
b el wrirg {Cushman)
LA PR
MNeaconarbine of, slachi [ Asano)
M. EPR.
Rosaling globuleris "Orbigny
R spp.
Gilatrralella sp.
Ao sp.
Rolaliidae
Elpfiidinm of, adrentem (Cushiman)
E. cf. crispuem { Linne)
E, app.
Crilronanion sp.
Crbsicicles refuigens Montfort
. 5p.
o spp-
Cymbaloporedia sp,
Cossiduling aff. yobed Asano & Nakamura
. pp.
Globoeassidilmg spp.
Preudorenion fapomictm Asanos
Mawicnidae
Gryvroiding of. mippenica Ishizaki
Unknown
Total

e Tatal

Neogloboguadring pechyderma (Eheenberg) sinist. 24
N, pachyderma (Ehrenberg) dext,
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Table 4 Peollen analysis of the Toyama
trough deposit sampled by the

Dive 204 of " SHINEAT 2000 ",

Sample Mo 2aq
Abies 2
Tsugs 17
Picen B
Pintus (Unknown) 17
Sciadopitys 2
T.=0C. 5
Ephedra 1
Metasequoin 1
Taxodiaceae 34
AMvrica 1
Carya 1
Plerocarye 4
Carpinus — Gsirya 2
Corylus 1
Betule 3
Alnus 10
Fogus 33
Quercus subgen, Lepidobalenus 8
Quercus subgen. Cyelobelenopsis 2
Caslanopsis 1
Utmus — Zelkavg 1
Liguidambar 1
Tilra 3
Styrax 1
Fraxinus 3
Gramineae 2
Cyperaceas 1
Chenopodiaceas 1
Ranunculaceae 1
Campanila 1
Artemisia 2
Carduoideae 1
Unknown 5
other Pleridophyta 0
Dinoftagellate 11
Microforaminifers 3
Arboreal pollen LG8
Monarboreal pollen 8
Unknown 5
Fermn spores ]
TOTAL 202
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Table & Diatom analysis of the Toyama trough sediment sampled by the

Dive 294 of " SHINKAIL 20007
Species Name Ecology ;
HE, :pH : CR. ; #294
Actinpeyleus ingens Ratteay ¢ Euh i - 1
Actinoptychus undulafus (Bail.) Ralfs : Euh 3
Baclerfasiriam variens Lauder : Buh 1
Biddulphia spp. - Euh 1
Cocconels spp. : Euh 1
Coscinodizeus nitidus Gregory : Euh 1
Coscinadizesy nodwlifer A, Schrnidt : Eub 1
i sews tabuleris Gran : Euh 1
Diptoneis welssflogit (A, Schmidt) Cleve : Euh 1
Dipleners spp. : Euh 1
£ Grammatophore oceanica (Ehr.) Grunow : Euh 1
2 Wavteula spp. T Euh 1
dr Neodenticwls kofzumil Akiba & Yanagisawa : Euh 2
= Niteschia refnboldil Kanaya : Euh 1
= Opephora of. maring (Greg) Petit : Euh H ! : 2
5':“ Paralic sulcata (Ehe,) Cleve i Euh : : i G0
= Plagiogramma stourophorum (Greg.) Heiberg : Euh £ : : 3
5 FRhizosolenia spp. ! Euh 4
e Stephantopyxis turris Grev, and Arm. i Euh : F ; 1
Thelessionema nitzschioides Grunow { Euh : : i BB
Thalgssiogira antiqua (Grun,) Cleve i Eul ) H ; 1
Thalasstosira ¢f, manifeste Sheshukova : Euh 1
Thalasstosira of. marefamica Sheshukova-Poretzkaya i Euh 3
Thatagsiosira nordenskioeld(i Cleve : Euh 1
Thalassiosirg oestrupii {Osten.) Proskina-Lavrenko = 3]
Thalassiosira spp. : Buh 1
Thaiassiothely fravenfeldii Grunow : Euh 2
Thalassiothrix fongissima Cleve and Grunow : Euh b4
Trachyneiz pspers (Enr.) Clove : Euh : : : 1
- Coceonels seifellm Ehrenberg : Euh-Meh: : 4
% Coceoneis sculellum var. parsa Grunow i Euh-Meh: 2
= Caceoneis sculelium var, stouroneiformiz W, Smith : Buh-Meh § 1
E Sy Diplomets saithil (Breb.) Cleve : Euh-Meh 1
2% .2 Rhophoneis amphiceros Ehrenberg : Euh-Meh: 1
BB E Rhapheneis gurireila (Ehr.] Grunow P Buh-Meh : 10
=y Tholessiosira decipfens (Grun.) Joergensen : Euh-Meh : i i 2
Mitzschia punctala (W, Smith) Grunow e s L,
Autreosiva granulata (Ehr.) Simonsen F0pghsnd ialil i l-ph 1
MNavicule pygmace Kuetzing P0gh-hil Galdl b oind 1
Marine Water Species i ] i 177
Marine to Brackish Water Species 21
Brackish Water Species i
Fresh Water Species 2
Total Number of Diatoms - 201
Legend
H.It. : Halobion rate pH : potential of Hydrogen
Euh : Euhalobous [ Marine water) al-il - Alkalliphilous Torms

Euh-Meh : Buhalobous to Mesohalobois
{Marine to Brackish water)

Meh ¢ Mesohalobous [Brackish water)

Ogh-lil  : Oligohalobous halophilous forms

Oghand  © Oligohalohows indifferent forms

C.R.: Current rate
lph @ Limnophilous Torms
ind : Indifferent forms
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Diagram showing the range
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gones of characteristic

the northern Pacific area (Korzuwi, 1975). .
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HEH1 #HnOETHCELcNLE
=R (B 1617
Photo, | Characteristic conglomerate
bed observed at the
lowest part of the
submarine canyon 1617
in depth.

BHZ #v—FqrFBRUAYTY)
br— i v OBRFTIRE L B
i (IR 1615 m)

Photo, 2 Stratified conglomerate

with normal  grading

and imbricated structure.

BT EE AR m FHTRENONE
e L fEE ke
Fhoto. 3 Thin beded mudstone
observed al 1484 m

in depth.
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