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Table 2. Data and assumptions adopted in preparing Fig. 5.

A) Components of the crust
1) Members of the crust .......... F,M, G, B and qg-diorite stocks
(F..Fujikawa series, M..Misaka series,
G..pre-Misaka rocks, B..Basaltic layer)
2) Distribution .............. F; only in subsiding belts. M-G-B; in whole region
F{ 5km in Ashigara belt
2km in Katsuragawa belt
{10 km in uplifted belts
M

3) Thickness ................

7 km in subsiding belts
7 km in Izu platform
15km in northern part
{ 2km in southern part
B..5km
Quartz-diorite bodies. .their subsurface shape is drawn
for the most part with no definite evidence
B) Crustal deformation
4) Surface feature of the deformed
crust .......oo.e e Amplitude of the fold 12km (max.), asymmetri-
cal as shown in line s-s in Fig. 4; displace-
ment by faulting is neglected.
5) Mechanism of crustal fold ...... Shear fold with shear plane dipping 70° toward
NNW; no extension along the shear plane.
C) Change of crustal composition
6) Origin of batholithic magma ....Melting of the crust; volume of the crust un-
changed.
7) Nature of the Moho-discontinuity..Boundary between two different materials.
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Fig. 1. Geologic sketch map of the South Fossa Magna (Matsuda, 1962)!.
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Fig. 2. Tectonic map of the South Fossa Magna (Matsuda, 1962)1).

I « 1+ V..Belts of subsidence since middle Miocene time.
(I : Ashigara belt, IlI: Katsuragawa belt, V: Fujikawa belt)

I - IV« IV..Belts of uplift since middle Miocene time.
(IT: Tanzawa belt, IV: Misaka belt, [V: Koma belt)

VI..Marginal thrusts and axes of uplift since early Miocene time.
(7). .Izu platform.

A-A: Profile line of Figs. 3, 4, 5, 7, and 8.
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1) MATSUDA, T, “Crustal deformation and igneous activity in the South Fossa Magna,
Japan”, Geophys. Monogr. Ser., Amer. Geophys. Union (1962 in press).

2) BRI TR, ETRAICERIERBORKBEDOGE D04 BRI ORI &
ThHdLHbhb,
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Fig. 3 a, b, ¢ & thFh, HESHETER, HREHEFHETE, BER/IIFHEFR TR
ORFFENT, FHPOERE2KT ISE, EROEIKHESECHLDLNE XS
ZHWTH 5.

NNW SSE
- —o0
G
- —10
B
- —20
(a)

— (c) — 30km

o 50 100 km
Ko Kw Y T 1
Fig. 3. Stratigraphic profiles.
(@) at the beginning of deposition of the Misaka series (early Miocene);
G: pre-Misaka rocks B: Basaltic crust.
(b) at the end of deposition of the Misaka series (M)
(c) at the end of deposition of the Fujikawa series (F) (later Miocene)
The profile is along line A-A in Fig. 1. (Ko: Kofu, Kw: Kawaguchi-ko, Y: Yamanaka-ko,
T.: Tanna, I: Ito).
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MR A ORBRER (BREN S HRIFE R ~)

WIT, FSURHERILIES (R IbIAR) 2 MRS Z I E Tk, L0, Fh
52 HREERICEET 2 B0 BRI oW TR

1) EHRBEOBREY (LM X REHEOTHR)

PSR R D BB RY — BRI HERR NS, T 0 7 LM O BRIV TR 2 5 1R O BEIR
DHBERIC L DT, 300l L 3 >0l Hhi2 (Fig. 2), zoMiEl (%
TV TR MO BRI S 1T 20kmThH D, BV A S MR & RIS ORI
HEOLETIC X BRI £/ FRE THIZIE 5km 70w L 10km Bl L7z,
TOMEE, WHHIICIT BHEROE S LHE NS REY L BREEITRT 5 EMD
WEHPLHEEINIERE L OE LTABRD OIS, FHREES Tl ESHTERCR Y
HWLETHE SR TIFCARENREORA LERK BOBRBH D7, il
FHEROBRMITII Zh D OB TEFI TEURERET T TIBRICER LBARZRT Tviz
DT, ZoOMEEE Fig. 5@) TIAAR 5km, (b) <13 Tkm & Ui, EEIZHIHE
TRAR2Z 225, FFRERHEOLMT 2km, BFET 5km & L,

~—-30km

(o] 10 km
P —

Fig. 4. Surface and bottom of the pre-Fujikawa crust at the Fujikawa time.
s-s: deformed surface of the Misaka series and older rocks inferred
from the geological data.
a-a, b-b, c-c: bottom of the crust drawn by assuming
a-a: shear fold with the vertical shear plane.
b-b: shear fold with the northward-inclined shear plane with angle .
c-c: parallel fold.
(b-b is adopted in Fig. 5 (b))
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LcEfilt,
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NNW SSE
Ko Kw Y T |

( b) —-30km

(o] 50 100km

Fig. 5. Crustal structure of the South Fossa Magna.

(a) at the middle stage of the Fujikawa time (middle Miocene).

(b) at the end of the Fujikawa time (the latest Miocene or early Pliocene)
dotted line: profile of the present topography.
shaded part: metamorphosed part where schistosity is de-

veloped.
cross: quartz-diorite body.
Abbreviations and situation of the profiles are the same as in Fig. 3.
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T ERSEOIEN TR BEELFIRERETIE EF LRV OT, FREE L DF W
7ofb DR ITXR L Tik, shear plane #EH 5 WITEREIICFEFEEL TER LGS
X OHEE»L Ly, o knic, SoRUERR I LTIhS Bo-RiEd B
WTERI L 2RO O TE/ROF % Fig. 4 i1,
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W O B < AEIIRANE, RO EOBE & DIT BN OERY
EHICHSPNEDT, BAGHMADL AR AR L HEESNG . GRPRE kORE
OF B ARG FHRERER T 30x10 km?, #IEEES T 1010 km?, HEE R (FIFEZH

BOUGUER  ANOMALIES
IN THE SOUTH FOSSA MAGNA

: TR /,/ 4 'w ) 30

Fig. 6. Bouguer anomalies in the South Fossa Magna and the
vicinity (mgal). Isogals are re-drawn after. works of Tsuboi,
et al® (1955-1956) and Yokoyama & Tajima (19574 -1960%))
Thick chain lines show the margin of the South Fossa
Magna.
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3) C. TsuBoOI, A. JITSUKAWA, and H. TAJIMA, “Gravity Survey along the Lines of Pre-
cise Levels throughout Japan by Means of a Worden Gravimeter, Part VI. Chibu District”,
Bull. Earthq. Res. Inst., Suppl. 4 (1955), 199~310; Part VIII. Kant6 District, ibid., suppl.
4 (1956), 407 ~474.

4) 1. YokovAaMA and H. TAJIMA, “ A Gravity Survey on Volcano Mihara, Oosima Island
by Means of a Worden Gravimeter,” Bull. Earthq. Res. Inst., 35 (1957) 23.

5) 1. YokoyAMA and H. TAJMA, “A Gravity Survey on Volcano Huzi, Japan, by Means
of a Worden Gravimeter,” Rev. Geofisica Pura E Applicaia-Milana, 45 (1960), 1~12.

6) 1. TAMAKI, “ The Crustal Structure Derived from the Travel Time Curves of Shallow
Earthquakes,” Zisin (Jour. Seism. Soc. Japan) [ii], 7 (1955), 226~232.

7) Read by I. TAMAKI at the meeting of the Seismological Society of Japan in Spring, 1959.
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Fig. 7. Gravity profile prepared from the observed data®#%, Arrows
indicate the axes of the subsiding and uplifted belts. The approxi-
mate position of the profile line is along A-A in Figs. 1 and 2.
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Fig. 8. Crustal structure derived from the travel curves
of shallow earthquakes, after Tamaki (compiled from
Tamaki 19558 and his unpublished, revised profile?)

The profile line is nearly the same as in Fig. 7.
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16. Crustal Structure of the South Fossa Magna, Japan,
inferred from the Geological Data.

By Tokihiko MATSUDA,
Earthquake Research Institute.

In this paper the crustal structure of the South Fossa Magna region, where a Ter-
tiary geosyncline is developed, is inferred geologically under some assumptions.

The method here adopted consists of two steps; 1) preparation of the stratigraphic
profiles in every stage of geological devolopment of the region, and 2) modification of
the stratigraphic profiles by the subsequent deformation of the crust.

1) Preparation of the stratigraphic profiles. The early Miocene Misaka and the
middle to late Miocene Fujikawa series are the main conponents of the near-surface cr-
ust of the region. They vary in thickness in different geological provinces in the region.
Their geologic and tectonic maps are shown in Figs. 1 and 2. The pre-Misaka sedi-
ments are supposed geologically to have been deposited on the oceanic crust of transitional
crust between the main Japanese Islands and the Pacific. These data and assumptions
as well as those listed in A) of Table 2 are used for the stratigraphic profiles of the
region (Fig. 3).

2) Modification of the stratigraphic profiles. After the deposition of the Misaka
series, the following events took place: 1) crustal warping with deposition of the
Fujikawa series in the downwarping parts and with erosion of the Misaka series in the
upwarping parts, ii) intrusions of quartz diorite stocks of the uplifted parts, and iii)
formation of the crystalline schist along the southern limb of the Tanzawa upwarping
part. (Boulders of the quartz diorite and of the crystalline schists appear in the upper
part of the Fujikawa series of the subsiding belts).

Until the end of the deposition of the Fujikawa series, the crustal surface was de-
formed in a wavy contour as shown in curve s-s of Fig. 4. From the observations of the
Tanzawa schist belt, we can assume that the wavy deformation of the crust mentioned
above is due to shear fold with the shear plane inclined northward with angle about 70°.
Then we get curve b-b in Fig. 4 as the bottom of the crust. Besides, it is assumed
that the quartz diorite magma originated due to melting of the crust and the Moho-
discontinuity represents a boundary between two different materials (the basaltic and
ultramafic), and that the volume change of the crust through the magmatic process which
brought the quartz diorite stocks and through other tectonic process is negligible.
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Thus, we get Fig. 5(b) as the crustal structure of the South Fossa Magna at the end
of the Fujikawa time. Fig. 5(b) is here proposed as the present status of the region.

If the method and data used in this paper are adequate, it is suggested that present
Moho-discontinuity lies between the -15 to -20 km level with increasing depth northward.
The Moho-discontinuity shows a fairly strong relief (10 km or more), whose troughs and
swells correspond to the subsided belts and uplifted belts originated in Miocene. It is
also suggested from Figs. 3 and 5 that the quartz diorite magma was generated from
the lower crust in 15 to 20 km depth in the orogenetic epoch. The heat sufficient to melt
the crust at such a shallow level might have been supplied from the mantle below.




