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lﬁp_ I 17 OSCILLATIONS OF TAIL-IONOSPHERE COUPLING CURRENT

A. Nishida

Institute of Space and Aeronautical Science, University of Tokyo

Ionospheric currents produced by energy supplied from the magnetosphere represents one of the
basic constituents of the magnetospheric disturbance phenomena. There are, in general, two possible
ways by which the current is driven. The first is by imposing electric potential difference of given
amount and the second is by suppling electric current of given amount. An example of the first kind
is generation of the DP2 current by the interplanetary electric field which is transmitted to the
ionosphere via reconnected field lines. An example of the second kind is the generation of the auro-
ral electrojet by partial shunting of the cross-tail current.

Magnetosphere-ionosphere coupling in the first kind of circumstances has been examined by Sato
(preprint, 1976) and Holtzer and Reid (JGR, 80, 2041, 1975). This paper examines the coupling in the
second kind of circumstances. One of the purposes of this examination is to clarify the nature of
transient electric fields observed by Imp 6 at geocentric distances of 3.5 ~ 5.5 R on nightside
auroral field lines. A notable feature of these electric fields is that they are Earge ( a few tens
of mV/m) and directed from dusk to dawn, according to Aggson and Heppner (JGR, 82, 51155, 1977).

The Figure illustrates the result obtained by a most idealized model. The medium is assumed to
be uniform and the magnetic field lines are assumed to be straight. The magnetotail is on one end of
field Tines (at z=L) and the ionosphere is on another end (at z=0). The top panel shows the temporal
development of the magnetic perturbation field which is perpendicular to the background magnetic
field . At z=L the disturbance is set on at t=0 and AB is kept at a fixed level thereafter represent-
ing that intensity of the perturbation current stays fixed (solid curve). At z=0 the perturbation
starts at t=t where t=L/V, (dashed curve). Ionospheric conductivity is assumed to be isotropic and
the reflection coefficient is assumed to be 0.8 for this illustration.

The bottom panel illustrates the corresponding
development in the electric field. It is noteworth;
that at z=L the sign of the electric field becomes 2.01
reversed in certain phases. The reversal occurs
during those phases when the electric polarization
field ER produced in the ionosphere dominates over
the electric field Ej that is associated with the
incidence of the magnetic perturbation downwards
from z=L. In stationary states |Ey| > |Ep| always,
but in transient states [Eg| can occa§1ona]1y
exceed |EI|.

A o R BESRSSRIICERAEL,
] | |
N N —

Thus it can be shown that in the region betweer
the tail and the ionosphere the electric field can
transiently be directed dusk-to-dawn even in cir-
cumstances where steady state considerations sug- o.oL
gest the dawn-to-dusk polarity. We also note that
the magnetic perturbation field becomes oscillatory
suggesting a similarity to pi. WNeither of these 1.0
features appears if constant voltage source is
assumed.
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IGP‘ I 23 An Electromagnetic Model of the Earth's Magnetosphere
i oS
FEMEYRY PR

The structure of the magnetic field in the earth's magnetosphere is fundamentally important for
understanding the existence and stability of the magnetosphere as wellas its perturbed states during
the geomagnetic -auroral substorms. The existing models of the magnetic field in the magnetosphere
are very empirical: one is a simple extrapolation of the geomagnetic field observed on the earth's
surface; the othere are statistical models derived from the magnetic field data observed on orbiting
space crafts. On the other hand,there are some theoretical models proposed,but those are of free-hand
drawmg,so that those are insufficient for quantitative analysis to clarifying the polar substorm
mechanism.  Although there is a welcome hydromagnetic interaction model for the determnination of the
Shap? of the front surface of the earth's magnetosphere,it has almost no relation to the recent dis-
cussions on the polar and magnetospheric substorms.

Here,a theoretical model of the magnetic field of the earth's magnetosphere is proposed: the mo§e1
magnetosphere is highly mathematical,that is to say,the front surface of the magnetosphere is approxi-
mated by a hemi-sphere and the tail magnetosphere is simulated by an infinite cylinder cormected_
directly the front hemi-sphere, Within this model magnetospheric domain,the earth's permanent dipole
fle]d is confined. This is of primarily important condition for the existence of the magnetosphere
in the solar wind of high speed. In other words,if a magnetic field line originating from the earth
cmerges out from the magnetopause into the solar wind and/or the magnetosheath,it must be swept away
by the solar wind and eventually sticked to the surface of the magnetosphere. '

The confinement magnetic field consists of two parts: one is originated from the surface electric
current flowing on the magnetopause without any electric current flowing in the internal domin of the
magnetosphere so that this part of the field is computed by means of potential theory (Von Neumann's
}?I‘O!?lem); the other is generated from an electric current system existing mainly in the equatorial plane
inside of the magnetosphere and on the magnetopause surface.

_ The proposed model is developed analytically as far as possible,so that it may be useful for the
discussion and computer simulation of the mechanism of polar substorms and of the global dynamics of
the magnetosphere. The electromagnetic structure of the magnetosphere is emphasized.
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AURORAS BY THE TRIAD AND ISIS 2 SATELLITES

Y. Kamide
Kyoto Sangyo (Industrial) University, Kyoto 603, Japan

J. S. Murphree, C. D. Anger, and F. T. Berkey
University of Calaary, Calgary, Canada T2N 1N4

T. A. Potemra
Johns Hopkins University, Laurel, Maryland 20810, U.S.A.

The observational relationship of auroral luminosity with the auroral electrojets and field-aligned
currents is not well understood but it has been assumed that an electrojet and auroral luminosity are
closely coupled. Previous studies have relied primarily upon all-sky cameras which often cannot detect
weak auroral activity. Even a combined set of several all-sky cameras can only view a section of the
auroral display in the polar region. In recent years, owing to the development of new techniques, these
difficulties have been removed to a significant degree (Anger et al., 1973a, b; Lui and Anger, 1973; Pike
and Whalen, 1974; Snyder et al., 1974; Akasofu, 1974, 1976), and simultaneous information on global auroras,
auroral particle precipitation, the auroral electrojets, and field-aligned currents has been available
(Armstrong et al., 1975; Kamide and Akasofu, 1975, 1976a, b; Rostoker et al., 1975). Wallis et al. (1976)
and Wallis (1976) have compared the Tocations of auroral emissions with those of the auroral electrojets,
as determined from simultaneous measurements of auroral luminosity by the auroral scanning photometer (AsP)
on board the Isis 2 satellite and from ground magnetic data. It was found that during comparatively quiet
periods in the evening sector, the auroral electrojets are narrower than the latitudinal range of auroral
precipitation. Subsequently, Kamide and Rostoker (1977) found that during substorm times, the boundaries
of intense (2 kR) auroral features seen in DMSP auroral pictures coincide with the boundaries of field-
aligned current regions defined by the Triad magnetometer data. However, such correlated studies have been
Timited by a lack of coincident data for field-aligned currents and/or auroral intensity in different auroral
forms.

The ASP has several advantages over the DMSP sensors; it is well suited for spatial comparisons since
it scans a substantial fraction of the auroral oval; it has a wide dynamic range; and the signal to noise
ratio is unity at approximately 200 R compared with the threshold sensitivity of 2 - 3 kR for the DMSP
sensors (Berkey and Kamide, 1976). In this study magnetic data acquired by the Triad satellite are utilized
to deduce the poleward and equatorward locations of the field-aligned currents when the same meridian was
scanned optically by the ASP on board the Isis 2 satellite. 4

It is found that the latitudinal boundaries of the major portion of the field-aligned currents line up
very well with the auroral luminosity boundaries at both the poleward and equatorward sides of the auroral
distribution. The boundary between the upward and downward field-aligned currents generally occurs at a
minimum in the auroral luminosity profiles. Poleward of this minimum, the current is upward and the aurora
is characterized by the discrete auroral component with intensities at the boundary of 1 - 2 kR: Equator-
ward, in the region of the downward current, the aurora is essentially diffuse and the auroral intensity at
the boundary is 0.5 - 1 kR

.
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Figure 1. Triad magnetometer data, the estimated field-aligned current demsity, and logarithmic
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on February 27, 1974.
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The plasma convection in the magnetosphere and the associated fields and currents
are the major aspects of magnetospheric processes, which have been studied extensively
by a sequence of theoretical models of increasing sophistication. Vasyliunas (1970)
showed from a self-consistent viewpoint a logic diagram of the large-scale electrical
coupling between the ionosphere and magnetosphere. The problem to obtain a solution
of the complete chain even with drastio simplifications is extremely complicated. Note,
however, that since the chain is a closed loop, it is possible to break into indivi-
dual 1inks at any point. The aim of our simulation studies is to examine the link of
field-aligned currents with electric fields and currents in the ionosphere. Here we
are using the term 'simulation study' in the sense it attempts tO obtain a set of
numerical solutions of equations governing the system under consideration in a way
that includes far less idealization or simplification using essential observational
characteristics than would be required for a pure theory. It is then possible to
demonstrate how the basic assumptions lead to the main observed effects, and to isolate
SE53, 0 aspeets (of ithe system so as to reproduce particular phenomena under study.

Our goal is to understand in a quantitative detail what assumptions are required
to reproduce the main features of the ionospheric and magnetospheric phenomena during
?oth quiet and substorm periods. In particular, we concentrate the discussion on the
soéégying questions: 1. How are the field-aligned currents connected to the iono-
rgntslg currents? 2. To what extent can the distribution of the fleld_—ahgged cur-
i theegggguce tl}e electric field pattern observed by recent new t:echguques. ) 3. How
similar? spheric currents and the equivalent ionospheric currents different or

i Most of the past studies assumed an external potential distribution along a par-
E{g‘fé?gl.la“tude circle as the bgungary condition. It was further assumed t:}_1at11~l1§3t 4
ofraTe lgned currents are present only at specif_lc points or ‘;lon{; a spec;ful:v ar} ude
scale f ln the other hand, our knowledge concerning the distribution ot: the clI'L,OI
this leld-aligned currents has recently been advanced to a su;nlfl cant degreei._ 112
observnger we demonstrate that it is possible to deduce the essential feature o ft ;
field. 11elec::t:r).c field and current pattern by using the observed distribution of the

w: mgﬁgd currents as the boundary condition. ) . -

The Fo13041 a number of simplifying assumptions throughout the _cnt1re calcu ati d &
as the two-gg are the most important ones to be noted: 1._ The'lonosphere is regarde
ductivicy Lmensxona} spherical current sheet wit:h.the helght—1ntegraced layer con-
state is c : The field lines are taken to be equi-potentials. 3. Only a steady
considered. The current continuity equation under such conditions is given by

h - div i = j, sin X
23 i i ¢ : . . . -
fizlg_ilis the lonospheric height-integrated current density, Jj; 1is Che_den_slty.of the
angle of gnte"(-i current (positive for a downward current), and X is the inclination
the i 2 Iield line with respect to the horizontal ionosphere. The Ohm's law for
onospheric current ig written as
L3500 ok = -(@ o grad®
g?egﬁeghg;ld ¢ are the electric field and potential, respectively, and ¢ is the dyadic
analveis %ﬂt-xntegrated ionospheric conductivity. From the viewpoint of numer}cal
tho ionoé b € Present treatment differs from most of the past simulation works in that
both 1ati£ 3“" conductivity and the field-aligned currents are assumed to vary with
Pic e ch: € and longitude, Therefore, unlike the previous studies, it is not possi-
fariace o= Pcl?mbination of the above two equations to lead to the two-dimensional
p olsson equation, and must solve a general second-order differential equa-

tion in two dimensions, ;
be reduced to the for:l Using the (8 ,}) coordinate system, equation to be solved can

%0 2

where A = sin? @ 1! 3 3 ¢ P a2 -
sthx 3‘5"‘0[%(51"951,,)()‘3:\] C & 0N X
. 3Lz . 3(Z1 sin x)
D =sin 8 5+ F=-a® 3 sin? in : = 2 cos B
20 a” j,sin® 6 sin x sin X (1 + 3 cos? 8)77

@ = radius of the current sheet
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The steps we have chosen to solve the entire
problem are summarized as follows: 1. Solve equ-
ation given in the previous talk to obtain the
electric potential for the given distribution of
the ionospheric conductivities and field-aligned
currents. 2. Insert thus obtained potential into
E = -grad ¢ to calculate the electric field, 3.
Calculate the ionospheric current for the assumed
conductivities and the obtained electric field.

4. Calculate the equivalent ionospheric current,
and draw the equivalent ionospheric current system.

In order to simulate very quiet conditions, we
describe several models which include realistic
spetial variations of the ionospheric conductivity,
which can be used to study the effects of slowly-
varying ionospheric conductivity without local
large auroral enhancements. We use a distribution
of the 'line-integrated' conductivity developed by
A. Richmond (personal communication, 1977) taking
recent observations into account, We assume that
th? field-aligned currents are continuously dis-
tributed in the Gaussian form in the latitudinal
belt between 8 (colatitude) = 20° and 30°. 1In the
morning sector between A (longitude) = 0° and 180°
through 90°, downward field-aligned currents are
assumed with (22,.5°, 90°) to be the point where
the maximum current intensity is given. In the
evening sector between -180° through -90° to 0°,
upward currents whose maximum intensity point is
located at (22.5°, -90°) are assumed., The total
field-aligned current is taken as 1.9 x 105 amp.

Figure 1 shows the calculated potential dis-
tribution in which we notice several significant
characteristics: (1) The location of both the
highest and lowest potential moves toward darker
local times from the centers of the downward and
upward field-aligned currents, respectively. This
is simply because the nightside conductivity is
smaller than the dayside conductivity so that ele-
ctric field should be larger in the nightside than
in the dayside to hold the current continuity. (2)
There is a considerable asymmetry in the polar cap

ELECTRIC POTENTIAL

180"

deo* A0e3 v

Figure 1

electric field strength; larger in the morning sec-

tor than in the evening sector. (3) The magnitude

of the northward electric field in the evening auro-
ral belt is larger than that of the southward field

in the morning sector.

In Figure 2 we show the ionospheric current pat-
tern, in which the effects of the ionospheric conduc-
tivity gradient can be seen. The direction of the
current flow in high latitudes is essentially east-
ward, except in a limited longitudinal sector in
early morning hours where small (0.2 A/m) westward
currents flow.

In a series of the conducted calculations for
quiet periods, the following main results are ob-
tained: (1) Conductivity inhomogeinity alters
considerably the electric field pattern which has
been obtained in the past calculations which assumed
the uniform distribution of the ionospheric conduc-
tivity, although it persists that the pattern es-—
sentially consists of high and low potential con-
tours in the morning and evening sectors, respective-
1y, corresponding to the dawn-dusk electric field in
the polar cap. Even a slight conductivity enhance-
ment along the nightside auroral belt results in a
large modification of the electric field there, in-
dicating that the observed local distortion of the
electric field is possibly explained by local pre-
cipitation of auroral particles. (2) The existence
of the field-aligned currents in the equatorward
half of the auroral belt is found to reduce the el-
ectric field in mid- and low-latitudes to a small
value, implying that it is difficult for the high-
latitude origin electric field to penetrate deep
into lower latitudes. (3) Seasonal changes in the
polar cap conductivity influence a surprisingly
large effect on the electric field and current in-
tensities there. It is predicted for the field-
aligned currents to be several times larger in
summer than that in winter. (4) The amount of the
jonospheric currents in the polar cap (i.e., return
current of the auroral electrojets) is small.

IONOSPHERIC CURRENT VECTORS
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We simulate the variability of the ionospheric
electric fields and currents in relation to the dis-
tribution of the field-aligned currents which is to
vary considerably during magnetospheric substorms.
In a series of computer models, we take synthetic-
al%y into account our current knowledge of charact-
eristics of day-night asymmetry and auroral enhan-
cements of the ionospheric conductivity and changes
in the location and intensity of the field-aligned

currents,

Figure 1 shows the calculated potential dis-
tribution for a model of, we believe, the typical
substorm. There is a considerable distortion of the
equipotential contours within the nightside auroral
?elt. It is caused by the assumed conductivity
inhomogeinity which produces an accumulation of the
space charges. Since all of these space charges
cannot be removed by the imposed field-aligned cur-
rents, they distorts the electric field in the
vicinisy of the conductive belt.
pherizlgzze 2 shows the distribution of the ionos-
pthiia rent Yectors, in which there are two main

al electrojets, eastward and westward, the
which is supplied by the assumed
. The westward electrojet,
feature of the polar substorm,
peaks at premidnight and early
The maximum current density of the
jet in the premidnight sector is
produced by the high conductivity, while
€ morning sector occurs as a result of

main portion of
field-aligned currents
which is the dominant
appears to have two
morning hours.
westward electro
Primarily
that in th

the large electric field,

In Figure 3 we show the equivalent ionospheric
ei:;z:,iwhich can be compared with Figure 2,
distributis n the two patterns stems from the

n of the field-aligned currents, which
ng the distribution of the
ions that reflect both the
-aligned currents.
ts decreases in the equivalent
the real ionospheric currents,
eld-aligned currents act to
current effects,
although the electrojcts have

current g
The diff

are important ip discussi
ground magnetjc pPerturbat

ionospheric ang field
tude of the electroje
currents over that ip
indicating that the fi
cancel the ifonospheric
important to note that

ELECTRIC POTENTIAL

11a0°

1.0

Figure 1

The magni-

It is also

bhen Ay

the northward and southward components as well in
the evening and morning sectors, respectively, the
equivalent electrojets flow almost in the pure east-
west direction, This indicates that small or no

D component perturbations in the ground magnetic ob-
servation at auroral latitudes during substorms do
not necessarily mean that electrojets are flowing

in the east-west direction. Since there is almost
no ionospheric current in the polar cap, the ground
magnetic perturbations observed in the course of a
substorm in the polar cap are ascribed mainly to the
magnetic effects of the field-aligned currents in
the auroral latitudes.

Even when the intensities of the field-aligned
currents and the associated ionospheric currents do
increase considerably during substorms over these
values of quiet times, the total potential differen-
ce across the entire polar cap does not increase
very much because of a simultancous increase of the
ionospheric conductivity along the nightside auroral

belt.

|IONOSPHERIC CURRENT VECTORS
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Figure 2

EQUIVALENT IONOSPHERIC CURRENT SYSTEM
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IYP— I 62 Electric Field Production by Tidal Dynamo IL

Susumu KATO, Toshitaka TSUDA and Fumito WATANABE

Ionosphere Research Laboratory, Kyoto University

The conventional Sq dynamo theory is revised by considering on the vertical electric current.
Itiis found that even if the Sq current system is symmetric about the equator the vertical current of
a few Z of that of the horizontal can flow in the ionosphere. There are two modes in the ionospheric
electric field, one being produced directly of the tidal dynamo even in the absence of boundaries and
the other only through boundaries. The former is much smaller than the latter, but the field-aligned

current by the former is important for the production of the latter. The ionosphere is assumed to be

planar for simplification although its vertical structure is fully considered. The tide is approximated
by combined sinusoidal waves, travelling horizontally and vertically. Note that the conventional approach

gives misleading resalts in the sostitial season.
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The auroral electrojet indices have been most widely used in the literature as a
quantitative indicator of auroral electrojet activity. 1In fact the AU and Al indices
defined respectively by the upper and lower envelopes of the superposed H component
magnetic variations from a number of auroral zone observatories provide better measures
of the ground magnetic effects of the eastward and westward electrojets than any other
geomagnetic activity indices. It is for this reason that during the last ten years,
the University of Alaska, the National Aeronautics and Space Administration, and the
National Geophysical and Solar-Terrestrial Data Center of NOAA, all in U.S.A. have
undertaken a program of the derivation of the 2.5-min and 1-hr indices to provide the
scientific community with a record of the electrojet activity, which can be studied
with other ground-based and satellite observations. Using the published values, some
statistical characteristics of the indices themselves have also been discussed. Note
that the auroral electrojet indices have been formally recognized in a series of TAGA
resolutions.

. However, as discussed by Rostoker in 1972, all geomagnetic activity indices have
their own limitations, and the auroral electrojet indices are not the only exceptions.
This is primarily because each of them represents magnetic activity only along a certaln
?'atit‘:“di-nal band. In particular it has recently been pointed out that the a\__nrora‘_L oval
is quite dynamic, expanding equatorward and contracting poleward in association with
the interplanetary magnetic field variations and substorm activity, so that the electro-
jet index observatories, which are distributed along the ‘auroral zone', cannot monitor
precisely the electrojet activity. The correlation between the present AE values and
‘?ther'Pargmeters must be carefully performed. When a poor correlation is obtained, it
1S quite important to examine if it is physically significant or just due to imperfect-
ness of tk_le indices as a measure of the electrojet intensity. . . .

A In_VLew of the increasingly wide use of the auroral electrojet indices, 1t seems
%Pl-te timely to reexamine and evaluate their exact meanings and to summarize their
s acions. In this paper we examine what the auroral electrojet indices Al', AL and
AE indicate, and state their limitations as a measure of the detailed COﬂ(;ll':'lOnS of the
auroral electrojets. Some of the limitations arise from the data availability and also
from the present simplified scheme in deriving them, but some of them originate in the
definition itself. It is pointed out that the auroral electrojet indices provide, from
their definition, a measure of the maximum current density of the auroral electrojets,
not their total current which is most often needed in studies of magnetospherxc_sub-
longit The present sparse network of magnetic observapories dis?trl‘butg.-d only in
I ngiltude often fails to record accurately even the maximum electro jet lnter}SLCy..
lilprovements of the indices are suggested in this talk by introducing an alternative
global geomagnetic activity index.
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19P-1109 BEAM ACTIVE EXPERIMENTS IN A VACUUM CHAMBER

M. Ejiris S. Miyatake. SEPAC Team
B AT BH M EAKN

Electron beam (EBA), FPD arc-jet (MPD) and neutral gas plume (NGP) propagation tests are
perforieu in the NASUA large vacuum chamber in Noy. 1977. Though this campaicn was mainly devoted
to the tests of the guns which will be aboard the first space-lab, various kinds of measurements
to study characteristics and their interactions of electron beam, plasma beam and neutral gas plume
were carried out by using following diagnostic instruments; an electron current collector (RPA),
two mude gauge vacuum sensors (NIG1 and 2), a photo-meter (PHO), a floating probe (FP), a high-
frequency wave detector (HF), Faraday Cup (FC), a low-frequency wave detector (LF), a K-vector
(K) and a monitor television camera (MTV).

The system block-diagram is illustrated in Fig. 1.

(1) WTV is a SIT tube TV camera wnich monitors the beam path in space. One example for an electron
beam with 2 keV and 100 mA is shown in Fig. 2. Hote that the time resolution of this measurement
is about 30 ms. (2) RPA measures an electron current to the collector which is located in the

down stream of the beams. Two example are shown in Fig. 3 (a) and (b); (a) electron beam with

2 keV and 100 mA and (b) MPD arc-jet A2 mode. (a) reveals the oscillation with frequencies around
a few MHz while (b) shows the slow oscillation with frequencies around a few tens of KHz; they are
dependent on the beam conditions. These will be compared with the HF, LF and FC measurements.

(3) NIG detects a neutral gas pressure with a time resolution of 1 ms, NGP propagation profile being
measured.  (4) PHO has three filters of 3914 A, 5577 A and 6300 A and measured W' and 0" excitations
by beams (5) FP detects of a floating potential of the electron gun refered to the space potential,
three separate electrodes being used. (6) LF, HF, FC and K are used for detections of electro-mag-
netic and/or electro-static waves excited by the beams. Though deteails are given in the presenta-
tion, some of the experimental results are hardly understood; a theoretical study including a
simulation experiment is required.

RASBA XPERIMENT h’-’ 'II‘M{’] 1 '—4" F;Ss @)
_.7-!- III :|',}H ’l jl RPA Data

[ — —-r’illl}!l{l 3 ""‘T'l EBA : 2kV
[T} LML Transient Record
E:"T 03CILLOSCOPE, R -'{ ! i (1°v’ 2/‘5)

(e2a, wo) BB LB

[ }— ,ﬂ'-J T )

Crl— BT j || Fig:3¢)
D’Eh T"WE '__._'.7_\_/"]’ BCH ) b RPA Data
e CLAWAL I mep a2

.- Ll Pl | ceon e
v} _[E Fi}.2 EBA beam !J: = ll_ ,

e G T MtV picture — ' .
Tnis experiment was supported by ISAS and NASDA, instrumentation of diagnostics being made
available with cooperations of Meisei Co. and Toshiba engineers. All participants are
greatly appreciated.
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16A-IT 1 Jicamarca IS L —4—1IX A middle atmosphere
N — B obTATERA I —
Mk i - AE ka SRR G -RP- MM -8 EREE - BAAER
¢ & X '+ T2} (BR-3)

5, middle atmosphere ABXA NBEC A £HITH T - T wD, Ll , BHFE 0
BR5 0 5% 0 MB 1T 3RS ISREBIAINTOR O, K213 19775984 5 1978F 1
AT T, Jicamarcal SV =4 —% B 0T b0 542> e WUTTIE, £
OREIR 7 WIBRI D, TTABN0ENRR03 2TH2,

1) REGKEH R WEL o FH95 0 BRA)

2) R&ELAR o B8 .

3 ) Hréusid o WERELN ,
wHEIZIE, ORISR L B HRIS R 3B RA N0, REESAHRI WY, —F
FHBRERIURE IS &, TERARE T3 . FIROEEMBIL 2 adLR, FFER0 B8R
ZH =L nELTAEMRIT K I KARTB T2 LA A DB, 2ad 51288 L), 2) AU 3) 1F
BETERL, BEIERAEFE T D,

W2 Jicamarca <43, =EBH ( Jicamarca Experiment by Japanese Group 5 JEJ
LBEF ) AR LIRIGND 548 B,

JEI-1 TRYYPLAEMEL.25km BRI LMENT - 1 AHBE G RENBHR
RITREAT, ke JEJ-2TRRAPLyNRFHUEN1T 0L DREN Y, BEBR
BN D o BREAE B B BB LT RAETDFAME/NCN B AR L1, 2 MIKRRAEUESHE
Bo#GiIRFRIBAT -4 0 ftBB 2 LSS 0 R BER % ibh b, TET-3/L AU 3/2T
I3 BAE ELHE O FARR T £ RAR % AT MBSRIREAT 2RREL= k) o 7 RABE LR, SIE
WM B2 £ CREAMEN G AM O w1IX REM D OISR AMA S 2 sovaficeBa b b,
JEJ-4 T1d Jicamarca 5 £9 30 km BT Callao 1zt v 5304 VAN SR E(A’)iﬁ)ﬂl]‘
REBIATY, 250 B0 335318, T, TRoMENBE LR, 3RIEJ-5C
B7>TTRAEA LT %03 5020 5%, {02 » 5B ISEEARAWTA ‘/'7‘
7r0 kA e LTEEY R, 2 OMB & BREUERE £ BELE 0 2T — L o BUR AHEC
2% THYME "B %,

EFCILRIN BEY - BB VAT — D1z w2k 7B,

Experiment Region Period Objectives Antenna**
JEJ-1 stratosphere 31h 10m 1) Vi, W& S
(10-41.25 km; 1.25 km)*
JEJ-2 stratosphere & 62h 29m 1) Vs 1
(15-25 km; 2.5 km)
mesosphere
&1 (60-90 km; 2.5 km)
JEJ JEJ-3/1 stratosphere 3h 32m 2) &'3) V(LHC) &
o (10-27.5 km; 1.75 km) V (RHC)
2 JEJ-3/2 mesosphere 3h 33m 2} &3 V(LHC) &
(60-90 km; 2.5 km) V (RHC)
JEJ-4 stratosphere 49h 54m 1) vV, W&S
(10-50 km; 2.5 km)
JEJ-5 stratosphere 4h 10m 2) & 3) V&v

(13-25 km; 2 km)

* (Observed heights; interval)
** V; vertical, W; westward and S; southward.
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BAFERBROD Y 77 ChET 3, RRRRKAORREEBENELNL A IRBA LT4T) .
SLET0Y Y Pk, ARE(ITET-3/L) TR LIS km MR, PRIE(IET-3/2)
TR 2.5km BBTAY. Fliphd kX VRGN X 04RK 180°RIRT 3. c,{u;rauf
HDDCRNA D ABERARE NI . BARNIL R LRLGETRBINY > L0 HEL
O BEMEL ARDEny ¢ LB RYFe Lok MRS BRRRY L THA
BN Py (ij=Rorl; R,LIKBRA, 2kARREERTT) FBSMNG.

Py = RE Va0 6 1)

TR, PR AABA, U1 RAERSYE S LT TRNE, Vois BaLGAR, oy; AL &
=, T BEFs3 2> 7 7 aE, aj ;A4 Y TH B, RN T SMR
I AK  Tra=0lL 29 (re=0ir T H3. BRLFISI NS OIN 7 ¥ - 9 DFRAELE
RCED B s RFTRC B L XKQAMED) f N Y - ATHISERE 12K AL F 3
EHGE-mchVe LA L, Pan, R, RuBV RREATHBRT ST x U DTRER
ERET IS AT s5.

5 CEA S, BB ALRALBAAN (PR ) B0 #KALTY (o) LR F 3
LA AR A G BALGF L BBLREEZIBA, ~MITore=0u=0, TRL, TR X0 TH
3o BBEA - R ALEAR R EAL T 34, RALEH (045) & R om0 AR T R4l
Bk sa13 s L AR £3. sFURBTIBA e (o) EWHS 3 ¢ e THILES
RO fmb s, ARy ) oBRE LSS RELEORAFRE R G T D EA NS+
ORI S I :

£41. JET-30@8)I°5 - V

1.Pulse width (JEJ-3/1) 20usec PULSE PATTERN FOR JEJ 3/1-3/2
(JEJ-3/2) 25usec
2.Interpulse period 893usec TX? ﬂ—-—ﬂ
3.0ne sequence of TX pulses 4.47msec
4.0ne coherent integration time 71.4msec TX L
5.Sampling ‘
(JEJ-3/1) (JEJ-3/2) Flip —J———l———l_
# 1 10.0 60.0 km
A S 1 O I 1
g 2 1355 65.0 km
LB e SV 1 T T AT AT
b wn i T BV I B
#8 22.25 77.5 km 1sequenc® — >
#9 24.0 80.0 km
#10  25.75 82.5 km BA. JEJ-3 ONLANY -V
#11 27.5 85.0 km
#12 40.0 87.5 km
#13 50.0 90.0 km
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1) 1974 8 0B 3 ETRS fo o "vertical ' E RIRH S E A 3.45°0) " westward “ )
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SN ENEEN XL DHER TR €, T,

2) Y74 F 0 "vertical" F ME A RIBLBZERY), TVTF7 E—LIZEEA 0.3
6URCT VTN BB OEEECRRE RENORIBIZAQT 5 Wz, iz, BLiRn4EERX
R o HRBH BN KHE <R E 3 Wiz, ’

5@f’i&>§ﬂn%ﬁ/\wz¢é 24 psec, -7 8 0.9 MWIF 19745 oBR L EIU'T
HHA, LRI Lmsec EP P KT v, BT 15 ~33km & 3 km AT TR
KOWTH IR, 74 L LT RBRAADER 25X % 0.25 secBat - V“‘/Fﬁ%
hVEMENEER T - 7 cdebgant, REoHERIZE-X > hER AR, T-4%
256/BAuTH e BB (ACF ) 2l s Lizo T, BUEIE 0.25x256 = {4 (sec) %
<4FS kT vz,

AR o £ UEER N RATRY THA, y

1) BZ o BRIREs 14 zonal X4 4 ~ 5 msed , meridional BX/4 2 ~ 3 m sec* A~
vertical X4 0.1 m sec! 53 B ' H 2%, 1974508 L REBA TR AT L,

2) 5%39:‘&‘@7‘7!: 2wzt 1974 4% v‘)iﬁj&dﬁ%ﬂﬂ&?m; Tu, 3&,{'3, diurnal X by I
WTRHEA N L, semidiwrnal XA T2 021 L/2 BECH A, ;

3) 36X45 0 24 BREFHRBLIIATR) ¢ HA, 2onal XAk >02ld, BRO
BY RIS B BHRREL L LRE-ZK T B, 3 = mevidional 554 12> v T & JE 20 km
T 2mse'BR oM 3 BL, vertical N4 1= » T REEREGRRLF IRk > T Lem
P BE 0 X5 T EAE S,

BELR 1) $59,60,61,62BE R BRI S A FAEE

v

WESTWARD  EASTWARD SOUTHWARD  NORTHWARD DOWNWARD  UPWARD
«Ft—> «—f—>
e RN (R e
3r - 33+ 33
B \ . “
= i i ™ 1
z \
S 7 /- 27 271 I Riko 24 LEIhES
= o
5 o2 % 241 / 2t /- R0 HX ‘k/{bp
21 /'/ 21 \ 21+ .
18 " 18 1 18+ l
[N /
15 hS 5L 15 i
SO | 1 L S
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16A-1I 6

Incoherent Scatter Spectrum in the Mesosphere

B w X GEps-ERp
R. M. Harper (ZFFAE 1E%EP)

A theoretical study of the incoherent scattering in the mesosphere is pre-
sented, with the observed results by the 430 - MHz ( Arecibo ) and 935 -MHz (
st Santin ) radars.

Incoherent scatter spectra for the plasma including negative ions and
hydrated positive ions were calculated by using reasonable models of the mesospheric
structure. It is shown that negative ions significantly enhance the total scattered
power and change the shape of the incoherent scatter spectrum.

The calculated results are compared with the mesospheric observations at
Arecibo and St Santin, showing qualitatively good agreement.

We discuss the feasibility of determining simultaneously some important
parameters of the mesosphere ( neutral, electron and ion concentrations, ion

composition, collision frequencies, etc. ) from the incoherent scatter radar

observation.
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16A-1I 7

Measurement of the Ion Component of the Incoherent Scatter Spectrum over
the 65-95 km Region at Arecibo
Robert M. Harper
lonosphere Research Laboratory, Kyoto University
The ion component of the incoherent scatter spectrum has recently been measured over the 65-95 km
region at Arecibo. This paper discusses the observational technique and presents the initial results,
with emphasis on the usefulness of the technique for measuring winds down to 65 km.
In the incoherent scatter technique a high power signal is transmitted through the atmosphere.
The spectral characteristics of the weak return signal give information about the upper atmosphere. In
the mesospheric experiment at Arecibo a 4 u sec baud width, 13 baud length Barker coded pulse was
transmitted every millisecond. The 4 u sec baud width defines the altitude resolution at 600 meters,
while the 1 m sec pulse repetition rate limits the baud width of the returned signal spectrum that can
be examined to 1 KC. At each of 60 altitudes (or equivalently time delays from the transmitter pulse)
the returned signal voltages from 256 consecutive pulses were fast fourier transformed in real time
using a new Floating Point System Array Processor. The resulting frequency spectra were then averaged
for 25 minutes.
The measurements clearly show the narrowing of the incoherent scatter spectrum that occurs with
decreasing altitude due to the increasing ion-neutral collision frequency. However, the theoretical
interpretation of the spectra will be the subject of a separate paper. The doppler shift of the spectra

: he
give a direct determination of the neutral wind down to 65 km as the ion bulk velocity is equal to €

ation
neutral bulk velocity at mesospheric heights. The experimental uncertainties in the wind determin

re
will be discussed =

> and it will be shown that the incoherent scatter technique should be able to

the vertical component of the neutral wind to accuracies of the order of cm/sec below 80 km.
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IGA— ]:[ 8 A Long Series of Almost-daily Mesospheric Wind Observations at Arecibo

Robert M. Harper

Ionosphere Research Laboratory, Kyoto University

An experiment was recently performed at the Arecibo Observatory to attempt to investigate the
dominant periodicities and sources of day to day variability in atmospheric parameters. Measurements
were made in the stratosphere, mesosphere, and thermosphere on 30 days during August-September, 1977
at the same local time each day.

This paper presents a preliminary analysis of the mesospheric wind results from that experiment.
The mesospheric observations covered the 80-100 km region, and had a height resolution of 600 meters.
Both zonal and meridional winds were measured by successively pointing the Arecibo antenna in these
directions. The results represent 30 minute integrations at each position.

Preliminary results indicate that the southward wind is relatively constant from day to day,
while the zonal wind shows considerable variability. The dominant periodicities and sources of

variability will be discussed.
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IGA— ]I 9 Some Observational Aspects of the Semidiurnal Tide

Robert M. Harper

Ionosphere Research Laboratory, Kyoto University

This paper compares the structure of the semidiurnal tide inferred from meteor radar observations
in the 80-100 km region with the structure of the tide in the lower thermosphere that is inferred from
incoherent scatter measurements. A short vertical wavelength is inferred at all seasons in the lower
thermosphere, while a very long vertical wavelength dominates in the meteor region in all seasons
except winter. The temperature gradient in the lower thermosphere can shorten the vertical wavelength

of an S2 2 mode to a value near that observed. However, the latitudinal structure of the meridional
’
wind and temperature fields in the lower thermosphere do not agree with that predicted for an S2 2
’

mode. The source of the discrepancy between the meteor region and lower thermosphere vertical structure
is not resolved, though many similarities and consistencies are observed between the seasonal variation

of eastward wind in the meteor region and the meridional wind and temperature in the lower thermosphere.
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16A-1110

Meteor radar observation at Kyoto University (II)

Kato, S., T. Aso, T. Tsuda, S. Matsuda, Y. Yonedd'& Y. Takashima

Ionosphere Research Laboratory, Kyoto University, Uji 611

The meteor radar facility at Kyoto University started preliminary observations in December,

established at Shigaraki, Shiga (34°51'N, 136°6'E), some 40 miles from the

1977. The station is

main campus. The radar is a coherent pulse doppler radar with transmitting frequency of 31.57 MHz

and 10 kW peak power. A digital computer supervises the whole system, including data-taking and

quick-look analyses. Doppler shift due to drifting meteor trails which reflects the motion in the

lower thermosphere 1s recorded, along with amplitude, range and arrival angles of echo returns.

Since the angle measurement subsystem is still in preparation, observations are of a preliminary

nature. A specimen record of echo amplitude (lower trace) and doppler shift is shown in Fig. 1.

When a significant echo is detected, observations are taken for 1 sec. The radar then returns to

"watch" mode, where the interpulse period is reduced to one tenth of "measure' mode. Doppler shift

signal is clearly seen with phase reversal associated with amplitude fading. Fig. 2 shows daily

variation of meteor rates (30 min value of underdense echoes) for the 24-hr run on Decs: 21-22, 1977.

More than 2000 echoes serve to infer a diurnal variation of wind fields in the meteor zone as is

illustrated in Fig. 3. As antennas are pointed north, the velocity is roughly assumed to be meridio-

nal, positive value referring to northward. Data points show

large scatter due to mixing-up of all echoes with different
height and arrival angles. The result indicates, however,
dominance of semi-diurnal component whose phase (northward maxi-

mum) is 0600 - 0700. Further results and discussions will be

N
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16/\_ III ] Rotational Temperatures and Intensities of OH(8-3)
and (6-2) bands in the Night Airglow

(1) (2)

K. Misawa and I. Takeuchi
(1) Department of Mathematics and Physics, National Defense Academy, Yokosuka

(2) Department of Mathematics, Takuma Technical College, Takuma, Kagawa 769-11

Clearly resolved spectra of P1(4), P2(4), Pl(3), P2(3), P1(2) and P2(2) lines, Q
and R branches of the OH(6-2) band in the night airglow have been obtained together
with those of P1(4), P2(4), P1(3), P2(3) and P1(2) lines of the OH(8-3) band.

A tilting-filter photometer which is equipped with a cooled RCA-C31034A photo-
multiplier and a narrow bandpass filters (halfwidths are about 4.0 A) is used.

Rotational temperatures are derived from the ratios between Py lines, giving an
average of 228*%23 K for the OH(6-2) and of 231%29 K for the OH(8-3) for the winter
season from December 1977 to February 1978.

Correlation between rotational temperature and intensity changes is investigated
with a time interval of two hours during night and with a temperature interval of 20
K. It is found that the correlation obtained from the hour between 20:00 and 02:00
of local time is significant and that the correlation calculated from the remainder
is not significant. It is also found that the correlation investigated from the
temperature interval of 20 K does not show any characteristic trend.

It is shown that the correlation between the temperature and intensity of the
OH(6-2) and (8-3) bands obtained during this winter is regarded as significant,
respectively, according to Students t-test. It is also shown that the temperature
variations during a single night are partially correlated with intensity changes
when the data are taken every thirty minute during night.
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Multi-stationed Goniometric Measurements of the Ionospheric
Exit points of Low-Latitude Whistlers

Masashi Hayakawa, Yoshihito Tanaka, Toshimi Okada,and Akira Iwai
Research Institute of Atmospherics,Nagoya University

Abstract-—

At present there are less definite experimental evidences on the
presence of field-aligned ducts for the trapping of low-latitude
whistlers (Hayakawa and Tanaka,1978). So we need further theoretical
and observational research until we clarify the propagation of low-—
latitude whistlers. We have been making the theoretical studies on
the duct trapping conditions and also the possibility of the inter-
pretation of ground data in terms of non-ducted propagation (Hasegawa
and Hayakawa,1978).

From the experimental standpoint the direction finding (DF) experi-
ments to locate the ionospheric exit points of whistlers will be of
great use to the study. We have made the simultaneous gonicmetric
measurements at two stations at Kagoshima and at a temporary one
at Ohgata in Shikoku. The goniometers will provide the information
on the azimithal direction and also the state of the polarization
has been measured. Some results will be shown.
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DUCTED AND NON-DUCTED PROPAGATION OF WHISTLERS AT LOW LATITUDE

Masaki Hasegawa and Masashi Hayakawa
Research Institute of Atmospherics, Nagoya University,

The possibility of ducted propagation for low-latitude whistlers is
discussed theoretically with the help of ray tracing camputation.Duct trapping
at low latitudes is extremely severe campared with high-latitude, because the
effect of any gradient of the background density on trapping becames most
noticeable at low-latitude(see Fig.l),resulting in the modification of the
minimum enhancement factor predicted by Smith.It is found that arcund the latitude
of 35°,corresponding to Moshiri Station,the ducts having the enhancement of
more than 50% can trap waves with taking into account the appropriate icno-
spheric gradient (v10°) at the duct entrance.At lower latitude of 25° and 209,
corresponding to Sakushima and Kagoshima Observatories,we require highly
enhanced(~100%) and very thin ducts for trapping whistlers in cambination with
the favorable icnospheric gradients.Fig.2 shows the minimum initial wave normal
angle required for the trapping versus C value.

3 Next, we study the possibility of the interpritaticn of the gronud data
in temms of non-ducted propagation.In the presence of the equatorial anamaly,
we have found out an important result;the finding of "whispering gallary type"
guiding. The result is shown in Fig.3.The relevance of this guiding to the
daytime whistlers is discussed.
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1) Kumaya KT 200 yBP 0.67 Oe. 0.65 Oe.*
1) Furukuma FT 300 0.44 0.58 *
(2) Iwakuni  IT 300 @t =
(2) Tsuwano  TST 400 0.58 =
(3) Karatsu Basalt L.Pleisto. A 1) 05675 "R
(Reversed nrm) 2) 1.355 **
1) . 12713 %%
(4) Yamaguchi Andesite " 1) 0.99 T
(Normal nrm) 2) 0.81 2) 0.806 **
3) 1.07 3) 1.891 (%
4) 1.17 4) 1.168 *%
References.
* Domen, H. 1977, Phys. Earth Planet. Inter., 13, 315-318.

** pomen, H. & H. Muneoka 1977, Rock Mag. Paleogeophys., 4, 104.
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Umiv., wno. (2, Farl IL, 20-48.

NFREE -k Bl deRB B - WRAR T (1967 ) resl/FE36 , 723, 291 ~ 30§
BTHSE - BARER (\am1), BHE, 2L, 263- 270.

*BHE Pa RERB

~152~—



17A-1139 FRE[N L A¥ 0 & sl

; 7 Tz &ef (MBK-XEx ),
BRFE2 2 -0(E0R), vREZ. BAGE, EE
(A2 PES ('@Fﬁ- v@? RN RGN )

- - “. 1
£ B4R 8 BoTe 53 MR wE. & e Ly TR
EABBL L € (2hdho oD, 2o Wk Hlow w w6, \233 s
>2T - Zem R Z Rzn 3 (Ba 1903), 2. BB ey ?mm&& RA9R K&
7y b aqlcB 0 AR Q2502 B0 C5Lan1my, X 770
FYAR ) LR v W LW qQBHEEL 37200 G2 D\-Wﬁgﬂ L e REFx X9
REHa2wBR . FOR)BMABEAF~5~- 9na0TE F%é?"ﬁvm«nz.ﬁ'
FELR LA FaBR e 74—F. K773 e THa . & Nhu] we (H
T 270 THARE R (B H< RIS 2 ) B ERMEERT 20
B)estnnzat Betaz B T 53, r it 3.
- l)ﬁ%-i \2 g = Bd*(rq:ﬁa) 1A BT 0. (ZwRT Lo %qiﬁ;f&:—fv. ‘;o,
ARHAB R 7 2T ~EN ST E My, B Sie e 93 1 o prlot “Wﬂasxsimnﬁﬂr%
A50. 35D, 450, $SO0% (6S0T ) AR ITH WAEEAE: 47, = . {6“9;;‘\:7\&&':743 2
TAARERER 903 2 €. B ¢ 350 450°CT RA 0 g9 4 sZa0vC Sy
LASIB Bo X afg 70 2 Nt e 250 AL L. WL L
Fo 2S0CTEA N5, 2= TREAR - BT ¢ L2 w3 olgs u:o.mnsﬁu;? s
TWBEY 0y 296 53, B BEAGRN N &, Ske ‘“‘“f"m;&§ B =
AR, T ), DB (BARA g 35 9 9“‘“7‘£¢$F%s‘rw¥f§:1*"
RIRUATF B TARE FH2 L2246 3, QA E R g :rrz.vn ae
U0 E. LCBARIICTAIEC IR MY %L 2 Laschan wéﬂr“séioy;ﬁ
EEMCY N7 Sth oA S mh BARARE AT Fr2ud, BNe
KYwaq 2 B¢ paleo— tntersitq A AR LB 2 2 n 3.

TR NBXUWHOEBE a4, (973) 9 DI ohs k

N nele
xul _ w=mxwamm /2 82 20 49 € oL baselt
: X, Kay z e
. ggé%?ﬁfmﬁ'é ‘;';‘i.)-nmmug&)xm 2 KE L b s 9
Y 4 . 5
BTG, K-SL{2) ; S 20 ¢ 9
we) (CRRE RIS My ‘
ﬁ;:ms'i'.“:ih-iu' 6 “ a7 48 47 a3 9
FAray7 A3 Y T, S
um?i&t»mnsl,rtw. Ll &3 466 %& 32 9 £
T [RTXuE (enxamm, DA) e
Kty | BERB (KRG, OL( oW é L& sl £3 3¢ 9 ‘
BXUW| B Fxay7 (Riixa s SR DS)—— ob- andesit
MLECBRLTVL. o /22502750, BP 9 433 “We  wf icéd 9
n’uiku?l BFx297 (iNix=29 78, K)‘S)LQ) & - 7 wé 23 ¢ % b’/’
T smE . xa ¥ (LR R, YA) driblet
795w n::r:.'))zt:‘fb(\!x‘ﬂ;;fl;l;j;. Yi) /“ok‘/sl)) ? ~o R3 39 20/ ¥ v
) BFZA2Y 7 (=g PRI Y = =
’rr-ul}n CERLT L. B /0 g ¥9.2 k¢ 223 & od- @
BFXWE (MAKIER, NA) - a. S r .
mu;xu’ "}*;f’;‘%'f;m‘ffﬂ"‘f‘""kle'v’,,-%%-‘-{.i?.\ll.) o J wl sk 1 basalt Copha itic)
BFAS 7S (s ) NSy - /2 5. f é3.2 3/ 297 2
C RTra)7oRVHRS RGN, MRL . o6 %o s66 9 u
ZTRBALRRZWL LI,
) aiz) Sanr‘inj sife ‘m D
(7 =% after 250C Th. 24n05
- =) ) o

=153~



17A-1140 éﬁ%ﬁﬁ,@%— 'ZF » Brunhes /M aTuyama '}:Ejrf)l

=T
Ha oA -BEntE (RE-F) - BURiE(BEERE - T)

REMRDE o LM HH I SHAR (SREHPRF - BodR) @, LUKEo 8
HIBQGHABE L 74var V5w 0 ERFIR o BE DS, Ma‘/‘lyama -2 Y% R SR
Bruh}s-c:ﬁ#/%n;}p&} |= n\;f—z‘[éjs (B35 S LR A2\ 3 (MaehaL‘a etal. 1977),
WA R, 2o B RBWER D o Brunhes,/ Matwara BF 0 ERLER L) HOR 51
EEH O HIBEMN o BB 28, LARFEPSIVE - HERECE VT EHBETH
HEELH =T T3, 00tz oMt =15, RBET R, 4 TEFHRELTE
ES5kE, WAAZAELURE (070 ny. F-Tazedn LAIE 107 T FRBIER » 1BMEw 78
TEaNEoNE. %oth; AUVTIY 2 Y ot > w22HBE b L T H 275
TFB e, ZAMBER CRLn ESHE L » IR o b= 250 c B~ ZLARERD
TBRBHEAEL 0 RT3 o mu o), RAEBY o BBA T = AR E LY
NEHTr N WRASo I HEdh ShE, .

EEL TN o Bl w2, BT =72~ B LR EFRE LY A
Path - EMEK o 0324t 1= £y L RM 8@ L7 LN X Eof — 13 o BB ERIY
THED ERE 2z r ~BR NS E@1). #A R o FEH < ARM & v
<5 L HRBRE £ -1 @53 ARMoL T3 WRE Y (B2), BB & | B2l
MEEC v e FUIND . co3REW, Watkins o a0 (1974 & 1taly 2
‘P)}°me/?|d§+6ahem*§'ﬂ\mm3@ﬁ7§mf‘ﬁc—ﬁ'!: A —ZM LEton =Bz W3,

VT2 2 A bl @)« T K L FUESH) 2 ] 0 FF = 7 T 2507 4w L300
CTHBHE B =55 NAF 24 L K OLEo LALHAEME ) Eo B oA R ERE
(Prd \\'lﬁihlm’x‘ﬁmﬁ@ AhERFeALENELE VD e, —im & //‘Fﬁﬂ)if\‘ﬂ
? BRI RRA BT 2 0, 2R EGEHANS L &< BAOLE,  BHBIL
7 URB o B WFLE 12783 b v > BB & |) DREMOBE S REF o XN Y
PORERM > 5 3 4y, BEBHARY T 0 Brahes/ mm,amﬁ/‘?} FINAF ZAF KAWERES

) 8945 m Lt fir o R#trth ARSI 3 e A2503. SoRHe 72F LR /B NS §965
millkzrz,

J2of 15(x10'5emu/cc) @
g . T C'-3$0°C. x
¥ : Z10-11 —
QR 550°C /
& EN .
gw 310— /
A
5 . E -
J o
3 o iy § / pree . .
§b 51 a 2 e @ O
/‘/450'? o
D .t
40 = O ”
: s drkIG - sk
o ) x1 byﬁc.)/A:Yo.y\. +cwf.
-80 L { 28 i 2 ' ! L ! L L L
10 100 1000 |, (sec) © .2 4 6 8 10 12 14 16 (kOe
—— ne AF In'tehgl\{}’ )

=154




I7A-TI4 L (REMFA)L- 9 27270 FRZAILHIR

WHEL PEREZL. JPMEA (PAREMRD, TLEME, BRfL. 2B E- 8},
D M (FLR), mEl- ( K L)

M o) peskal o FEN LM e \B R =380 3 0= . BB, ME L~ 220 PE
FARITECF3 a1z, u <HaNNREethdmg 5‘. N T 77;1773,#&&:12%9 R
Bhrw., UISER»H»RER pFz. ARAFLbaZEMRE v 2, Brunhes /
Hatwgana boundary o 850w a2 BI95 % £ (75 B 92 SETHAME RS T -

7, Bo TR- 02 0 0RBR GQS0mTH, 2 a, PRBLL RN SRL TS
YEa P FhhmI7af 217, 3¢0mBuebCd, k. Eriaf-n:)FER

200300 TE M) ERBL (LAY, AN T PALAFTREE >0 B, 1
o0 ERIFAR 2z, zar,
W DT Y e 2heff. Lo liBe g (D 2cmaDAEaRHE R0 h=.
WHo 851789 2000 1w 72 9, BAEE T HRM A BE, RikirsE, BfMEE ) REEXE
2ELD THBEL NRH ARG RR 2Sumen B ST e Qv LA 4000 F T
RUAECGRY 600« 3 2. t o BIENY p:(gjf Qfeobnengl—l:?q'( 2fi, %o

103P ok B AT KR LRASIREZR2H ), X4 264K KRR
Fioh BUARGS ERa SE(S2 2 ¢ K02 R, Tk o ek e RED 344, 654 DPé
FAMTHY . 34Qma RaRA 4 BETER 7 Tkemura eral ¢ &> 2 04Tmy. LAgh N
RSS4ma X LRAW. RBARAP RTR 4 RA (RTHL 0.6 Tmy ) CHICIA R
KURA aBCRACENTAETET R Y, BATIVRI LA U'H> Bo YK
R\e EFE, (@03 M EBMTH, Zo FTEKCAhC T B/H bouwday 7, &>
T SSomn BERE T, % 480 0 VRM AR F e gtz a . MR
BIZBE G, Yo B, 29 (= EBME 7D geh, Axikigpes, ¢ b 7 ¢ A
t"amlr&%wuﬁ?ﬁ( ZEFRTH, To —-aBflexIc., 250% 10 (§AET D
v NI B EEaT I L Dbk BMaZ S ba sBae AR
7 (2 WA n A Baw e Brkazn3 sy phRBsEE, B, . WA
C Storege test NBAR T, 2h LB RIvATR&SNFILLERLL N 2

SR AL NI TRHMEA W 2 € 2>, b0l3RE»H TRH EE) 2
ETREC. (SotIBMa TR MUz orghal T VR Ho Tuusiny s 2 [RrfAb 2773 HAL7
ELhRIntnsy p r. BEFRRE 1oL gi@hzzﬁf}%aﬂﬁﬂd)'ﬁﬂz
KRBT 2 ). 43w KGRI ERBDELN Y G 7@ aeE 22 13 & & iz
1 ( &35 €153 VC(FR) 2 UL,

—155—




17A-1142 P krxBeEEe 7 ILE BT

s A8 4 7% B A 0 8% 4 7 AR A
K AARNEE
(fLA-72)
HEEMONRMBE, Iv, o EBAntaHdBE ERD 3N 50 5 LIEI R
it MMAESIRMe ARMT IvEBMACL /B v/ ST R M ,Jv/ ARMEREH
BEoFErL 1A b e SREINTw D ABoRETITEEBG O ABY 0
e4pAleg L84 & time domain THEAZCcEhiom Lt LE,f”’Z“‘"C} domain 1=
BuTlHEABT AR 20 TidRD .2oFBR . 344 LR80T E 7 LERSGL &
e BN EEZEARRE PRI o ES g AR 7 FLEHEFIFTATH - T &
Maximum Entropy Method & % %27 1< 3B LEF 12182 T B .
7Lt kbt s It ka2 ro@AFTEEINRIBZE DR FLELR
3 . mSIRMeg3fiodBtircstlito @BESFomBEETF
TarTFILad L 77 5 0E | =474 o 6= F 13 random noise W~ NnBhapHpbhtT
ERTIBICEEipbeT 2 b1 AAolBT 2T LEARI =T33,
(B2,3) :an:z270atBACciBI3 L

Jullet) = 3 amS(knat) + I CR)w (k-Lat)-(A)5 S = SIRM ot + =777

NASLRANOMEB IV ANAWHT v 5 b /4K o) ety emn 3 ¢ EX
pojam,fcwf tBhefns e Tad MBokrjcftB e 3 Fakd-
AR 7 FietszRi- & Y3HE s 3 . (@2)

2

P(w) = II-TC:)ET‘“II -@®) ;3 o= Var[w]

T/ SLRM 27 bt (B)mE3 AR Lot @4t ST RMEFHI
NIt T3 RE (eg. BiK o) t (ARAMmstNEBRR-Bho Be@aRe 7L
NCIEAD e BSTED BB ARETIL LA WX AL o FPAR T o HEHEY
Mo s ) RBrEB 43 s T2 33521837 H 3D

F:gl. S ‘ ~
== &a Ji P P
i J./SIRM 2-DIM
AR MODEL
Fig. 2. wW 6' f’_F 1 24KY
18KY
Fig.3. S = & i oaf
(4
" — F L f
W . B . * voamy
Fig. #

=196~



17A-1143 SR 2RI o ABRAEA 9o ke 5K 5o

YIS EA. K 21344 ¥

It BIRB TR RT K $ERH

W RAER NI B4 WRINT L THMEINE LA LN LI T ol QeERA2
AEIXBILAL. 50 O % RAAM 235 ¥22f, TBFf0skSm 607 92 21 _
.92 2 yd l(fqg-’:ﬂvrqli?’\‘r:’tq‘(.a‘ih'fl}’%L'(“%f 9 17T T kI
FRo B%s 5. 3mFTHLIMNT. XA KEFRANFITIT-F 4T T LA
KBIENEE /% 20T P TR o O BES N9 - > A3 K2 Ao2 < ¢ 442 3 o1
3 ndeFL, ANZ LMILBIAEAT T2E,
X045 R, OB K I TTERIMNT UDINZELINI— 2y RIELS 27 23732 M
FaT. 4 a3 Fiss FREE0> Tced, 1HE.,

293 TF7TTHR 2% xx2c¢cm r 3T722cm AL 2 -7 Axr3SA. R 15~

20 cm =T BB3ES THD. 35«90(Mﬂt—7r¢‘\3'{'lfﬁtzlz
BHRT 2103 T2AN 2 MEH TR AL x53E—7406 3072, #7”—
MHER(TILER . Ry Y N9 9“1—-)913“5“./8,000'4.25‘,0004
ZEA 3D,

oz nrEYEHETI & 53’0‘x18000/(24-;2)1-3‘7'7,000:30,30
0E ¥ 530x%x25000,/(37*2)135%000+20000%2%50L)Y
NENMBTH D BibAh2d. 29T (382454 v %54 53

G 3PV E AR YT FE AT, RAABIALOIARY (Eo

—-157-



17A-T44 30 Y FEANBE O e e A,

gk

G 2 @Bt (o~) Kot ol 0SB ’f&/”hﬂﬂ Ao hd. AR

1 oo HEA vy~ § LI FT - K—Afrqw‘:(- B 7\1}&7,1\»' & MAR
m?'ﬁﬂ\ﬁ Wi ;Jygnbyw A o Bomeg aA{E L AN LA Loy s
b aBfen )1;4»37 ada i Z bf}gﬁ{ e+, H AT 1< Y
vzwvsmr#‘}hvb RA Vo G261 EAr T2 5 A ATBT T A
1723 /g;\e‘.;r”‘; T 32D, W2 PORA ABRA<K UGB % AR
,tum‘gw fl v-& lmzdif/\'-"(.lb“/&r”/}rritﬂ s RN
<i%5 iy Zﬁh S laL: B3N /fﬁv//;“”} OR~G7 G v-ch T
’T}‘7 /m@w%ﬁﬂ‘l’ﬁ‘rf&» qzﬁ#w;« T ¥ AT i3 “’V” e H N

A
NI AP A 1, TH 17IL i Dvman /14/(’ WH %«Mp_ ;
// /pulz -9;2* 7b i;f4? Zs /t’ﬁ;?lﬁkihéﬂJ&SbeﬂAgﬁpif
/fZ‘ j;’ u(, Y 1\/71"2*
1w a

"4,?:4431#:1 ¥k jvw*,r
U S T

MEQ . Wha ¢ o\ﬂim
f’l‘-ﬂl-’h ¥ &7 \”\v;’g—r"f’/\
v k&mfi\/]“r P (A
iy wr- .v.—/h%}w'% ay‘;gr«-f 13

800"

APPARENT AGE (my.)

S Dk 2o —n Gl 62-50 &
Zd fart o ﬁﬂ /,ngF”\ i m,ﬁ/@' 65 my,
thj e e LR el
’ml BTAP e Wi s 62
L T~RH - O g ReLEASED £ = " 3981365,
1T e
VY AT, 2o g - Rires A Are A H A7 L <
B kgm;'\,ﬁ'u»‘rhw fodf mix. A E-fir G r- ?H’ﬂ]bﬂ‘iicr q e,

A 7R b AT g R A I L UL
thwf!\»zp\&,{.yz}a”l 'ﬂ\ﬂﬂ{ﬁ AR frXEHE IR AL . wa
VT~ AV LR WY pyAad We bool EAr R -3

Y LT x, J96°:-Z 1)7:’1«:,1}, ¢7JZ° Fiha 297 w7 v A¥M TS,

Vb b RABL S R R F o 4 B T YT b TBEIFHA
At 379 WﬂflV EAgA L &N 7 ffwn/er/vmwﬂ“”l;twﬂn Ay
AL Ao %y 50»1 ARG AN E 3D T ARNADTer ek v fo
Py, Ya v, wdNt o daikak A S AnBROT T LLEFIK [T

-158—



1I7TA-II45 DSDP leg 55 . FEmdLbLuhiz

w2y B (2T#) -

8Bk (DSDPIYSsH
DEBMEHERLMTEHY KBS
W2t Bhang BaLi=d> 1t
whk 2Ty [F12F 5> 2ESRE2 Y
BRIETI I eTH»=. 20 BEH
=% 2T, ERABBaATRE. &
BARaMNCELIEN 9 IR, T&
WHTE, 0 L 0 E 8B LB BIEo
BeArE At @Bl s L T2
. 22273 A wpEBIZ A= F B
BHREOMER 22> n2dTAD,
Wk, g o "C T a9
k> asgdy 2T b, 2a>5H
FHD CARLTUT 2RI —dTI
o (Hole L433C D | tBFRMK 10§
WmAFIEHIABR BB HIBE miz
B> 2FHE s B, t33C 83
IR 0 fow wmit 3 100WE (=
FLe.BESorPen yLE@A, R
W F1IIVLP A28 3, hflow

—p T —
—; R e B (@) @rouPs
B o iy s S £V . S
) i
G 53 ] e P e e e
| ) ! B T 1
= HAHI T —
£ |
& o o 20, 30, --40 | 50 60
L 7 5 20 O ) e P s B A 5 ST S e
e | T 1
SR P R s T
Bt ] ) D NS 9 ) Iy S = ! 1
:ﬂ:_,_z._i_l.,_ et ---fb)_m.ow UNI_T;
3 ST g e =t N“63 e
I&:o =i i
r_..g B S St oL N SRR ) (ORR B Y
et I B | 0 O (0 PR
o e S 2 =
=l e T B B0 o B s
el
sk Sl
S o o N =
[o] o 20

MAGNETIC LATITUDE. (deym.s)

Leg 56 £H1FE R 5

INCLINATION (degms )

o . = -3 30 -4,9v § -l‘b !-bc.sv 8 -%
HE R T e ‘i'“ﬁ'i‘; {id VEaREe
VL LR R R L4
2o SRAGRNERLE i.ri_;:l,‘.. LEEEH BT R
: y A e R 0 e B e A L L S B
RARMRNRRGE AR B ' P |4
L e R
| LT P AR |
2 e ) (W | | | |
250 HEesUREE Pl R R
‘ | 5++ [ ‘ PR
b SJIRE | L
£} HERA ENERERH i | ; | ‘ |
N L - |- s S A RE
SR SR EREARRRY L oF AR EAEPARERARC
- | I i t : ol 1 :,.
% ' % | ¢ - 3 o T i g
. L T i
s - RS ! Sl e
g }- : , -!o— L 5 L1 Sk A 2
. | HNNHHEEN LG E SN CHERSER NSS!
= ! * : izac ) | A
8 I- -— ‘ & - b ‘ “ l‘
\%m- ; \ x ‘- ‘ B 7. .:‘. ‘;‘.
i H 3 ¥ ‘ '." o h ‘ i:
e AR et
| F e 0 e A i
w_.__‘_—o— 8 O e Wl [1 i ot |
L4 QESRARSE oRoERDL L R
H o R S I 3« o
L FEETE e e e CERTHE
ff’"“‘l#{‘}“‘l‘}‘i i
| | ‘ 1 i | it | | |
Sl '! | ‘ E T;‘_ - kl‘_‘.;.. ,I-._._._.i Hat ?
R S S O P 1 I 1 1 I b1 |
l\ [ | {.,!,*il ‘ Hig 1é]°.. .1
| 8 I R 0 0 TR A i
1L T e R e A |
o H 1 " 1 1 : 1 1

wit 93 Lk ~GBafEE e |, NRMB uXidH
oM BEWMBLE, LRI Fowun= > u
nRERKCL O TR IZINET LREAT,
ARSI, BRIRERLETHI. RBICReE
wEkS R <REC . RaER LTS 0B ELTRE
AT, 1a2S (Q)ABG% LT KA G LS
T}m{\mwm-e')w—'w FTCHRENTEH 3,
Lo kBB, (1) 283U DINT4 gl w
APy TETNE e >GEEEe T, (2) Y
BamilorBlla NN BRaF-9 3 8343}
FANKEFNgITwuta TN, A ZERT,

=159=



"

17A-1146 4 : V%2 : 7 92K % a 2 : £ R

g VYT EE R EH
LY NP T - wHEA A SUPAR KA
F.K-72 A ZGhA-19 NI GHM ; Tndonesia

£>FfsTaa-4 59T . @727, 20>, Afd o422 7¢~ ka
AR cREL, MRIBIKAR2IHIL > 2 3. WEHThFHEHDBIR v =0 3,
4907t L BoWBeFIafbl ¢t C1TBRI4Ro 2H32LBHNUT. = 028787
BHF AR RIGBERZ72np 2, 2EHrbo A Yo F 5 2 Byt &L,
CAFOINBHREL2 v ot MB 3B iRFp AR 23> . PO 221255
=M —32 5 porAEC2 e 35 At SeBAFH K » TN > 45,
hoar $aBPEFTS T3,

RRS, ¢ 2ME+3=8M-2, s> Dhw28F 23 27 MTeTH v 44iR  2,
¥ 723 Ty Mo BHEAGE WERBeHNC G BT P> fes =0 32 BERBF. X127
Ch., F199V G P GBAE /37.7° 048 86.4° dos A2°2°H >~ e = a B E A v 2 Ressiow
Phi:‘soru vME Cha- 53 T7KPEL 2L 5B 0 ST T La 15z ¢ 2T
ATe PFRUSHRZIIL 2843 Apn TG P ¢ Rusiaw Dakform v 33 » 7= 25 A 0 6P
(B 159°, 654 B1°) 932 F A3 tn 7 3. An Rusian Pdforrn :BA oM E -HET
3. 0 8 Rusian Maitfrm s3 R ART P 24 B¢ (103 2 BH 277 0 il Al " 2<h3h
aBE T35 R H2. —5 Rz 3 Fafin GHE KA BB (2
#3c, HMAYEBE /'no«-?l71'3/1na~n‘%i2 3 o AP B afBv I oS g
AT N3B 540z 3. CShlivad Foher M14) =2 $0 23+ >3 B¢ LFIA LR
77313, R +3 b”‘fﬁ“’?cgﬂ927301f2;1t3v Y22 =B~ 525800 2 = b
7ORE AR BHNOAAz< LS BT AT 22, Ruse Plafra # 39 0 % T&PL It
I3R 2 vadn30frass LR w2. o ¥ (REEw0, 0°)
ZHR2 N 3 hn 22k Sy, =BU- 225 BAn b (R, B 327) n G2
“k?“ﬂz- ¥ ya-3 2T APy e 39" S A~ LD & ST

° - den varp
Lower part

of Jurassic  !D 166  Blackshale 10 200 -26 =419 96 73.7W  66.8
Triassic ID 133 Black shale & 100 50 -343 191 93.7W 68.0
ID135  Limestone 8 200 45.6 135 158 178.0W 444
ID 161 Limestone 7 300 199.9 280 11.7 1309W 650
ID162  Limestone 14 300 2413 31.2 8.2 151.0W 276

Permo- 5
Triassic ID176  Shale 11 200 72 -1.2 5.1 169.9E 82.2
ID 177 " 11 200 -26 =279 9.5 111.9W 764

~160—



17A-1147 Minnesota valley o sample 1= & 173 “A.-*A, £ 1¢

AR EX, BF Rep, A wE £ AE -7
AKX BEYP

Rb—sr 53:&‘ ME T B0BET cTTWwI Montevideo gneiss ( Minnesota va.ﬂey) i
WT A -TA B AUNRE E M A R, HEEAHME KobnAaa, B, LAL, A
e_fn BEP THI . ICRBREN -ZERARAOD-FZyr, —Hrig BERLHO KN
7% > Twv 3 Z xow PRI SR (U O

L%, Montevideo gneiss & § < dyke » sample = 2w 1% W BE Lk &> L.
0,244 + 0005 (0e) Y w 5 Pleo intehsity AN HKOLHTwn AN, o sa.mp]e o F4¢
N BLT I6BEF T HIZ caw pa, ¥,

BF v Montevideo gneiss B4 dyke o sample k 2 w10 Age diagram » —#) & FO,

Age Montevideo gneiss
- 09 phgiochase lpgze
300%C
2.01
1200
1
w0 900
(000
1.0 vy
Montevideo gneiss e
sid 09 K-feldspar 1200
N50%

:‘ 1100
q00 1000

_ o o L e
dyke 07-2 [
Fuse
2.0 100°C
900 1100
q50
166G
.0
o Ar released % toe

-161—



17P-1148 1 BoR oS 6h19E ve ()

EH 0B
(KW e~ 9 —)
ERoEopATE. L BORKHMOBROEEO KRR - THELT. NRMOF &

THE 43 RGN BEARERIIICEWELE. S EF, HLES r TR TR
UM, LW 25 cmox riEoRM EBRMEA I v HosBmIco ¥, E¥T 28
bETI2 HoBEEL AEBTLR.0FFRF-9EMRB LY, T-Y=fEqL. E
DFREDLE Y oc—7 o BeRAFH0 2B 12K, 1853 38 T BE KL T,
o B0 aE(FE) ER3I L ERH RO T®RET S,

13 1@BoXHovtL SH>TREETHRACETHEFT AT HHht THD, B2
Flo RPBoBELHELEITFLAFYv oL EBbd S hLEL) . U, D, &Y
2B FEEL 0 Z ERAL T, TOMEBHHOET s> F THELET L ERES 3.
IeENaFAETTAEIOXBFUBEDRLTESHEA) FHOMTHY) . &irIak
FQUEII R GDME oA CEEDSHIARTHE, BEra B2 AE T>0TE
Bk LT RHB. ISR, B, ¥ oS520Afomito i (PL) rKH B h>D. %
EQeGRRUMEBMOEOCT - I ERI(ORGTTONOF @) BT EHS5H L. Avk A
20 L20WMRBETO BT, AviFIo 2-503pH 0 FHET. Lo KXo & =3 R Y
3y TH3. CRERROMFIIE T, LLLFHE T3> T, 03— FE Dt
THOERENES, TUILIRELTY 39 5 T-HD.

DRECI BRI 2B TR EtRH. Cofdr2mro ottt v, T okt
E3FMmEoucrB LT, LorGrkrad, dxudEazbtushincioTrd
3. EWoRBrrELE o2 OTMEL o, A OB FNESHE, JAdh
Fhtiow b D, Fy LTunL, %o 1o BEEE TSN HY 2 0 B Y
NERE 529, OIoRr=2x0o AP TrREHHEETI M HI20HN Oy
ERPR o BthIt b, 1L T3 08 ORMOBEYRWoFAE @ BRIZTY 3 s§pisr
PRYEOWI HyEFOL BB ML TTFD Eriro Y LR,

R

Cu.Coi = ¥4

Bl A HoMmt &mic Auv. Ao, Fex IR
IR FBY w85k
R0 761,
En(.f’.f): 5}“"7’)7‘”‘7
7 i 350Kk
N P sl o R,
s/ /Y\ E“ A B ey

B2 940K b ATuravpam) o R

-162-



17P- 1149 Mede 774 x £ F o K4 AL

YEEL HAF R @aRP WHEA

NGO RS b

T4 X &7 F“iﬁ(‘ﬁ:ﬂﬁ,%%ﬁl‘r’( T b ) e (R A0 &0 KT 2 esiFeiE Y
N2 E) RS T (Ref 1, 2) . awiwb §4F, RIESELT A X2 > FIEHE K GHML &
Yol wh o o IXGRAGEIE, TAGHRA. Fé‘ﬁﬁz&né—ﬁ%kﬂu’(?i’ T2, FXGIRACA
Bx R - 7°REE =« \33% fAPM vk 5 N, RCHBARH T 5 £ RIE IR (onsiRBIEY U0 4K
IR ARG LT 2 1 v WA my K7 s [, T4 ¥ e > FHEFIIIFT R E ~‘73i/1‘5f1:
=N BRI au o vARS W L < FUE BRS¢ o i op s o i e %

Zo Xe WA FR A FRAVTIET 8 2R T N VRS0 3@ b ) PR AT S e

# e 1 A,

K?"l’f}(i’é"aﬁ’;l\%ﬁ.ne’iri’(% [ R 7% A4 ppnz g4 bav@ 3 AuTies 30

) 7,!2
ENFURFHE TN (R 3, 4, 5 ) 2V, g ) geardonade g FAT 0 B
Yo 74 ¥ n}{rx.ML,‘i'hf_‘&’ﬁ» 2o A€ 1 ?K*“T‘-'o

"
- - L
Tl K. vREE IR A %2 K. BaLHEA Y X - TR
dness
Specimen Pressure Temperature Time Specien Intensity Knoop har 3
T S
(kbar) (°c) (min.) ( x 1072 cGsemu/er) _ _{ Kg/mR)
0
31-0211 75.7 7439
Dia. (2 - 6 m) + Co (16 wts) 32-0825 B 8,000
31-0211 90 1,800 2 33-0213 4 2,000
32=0825 190 800 2 34-0704 21.4 5,400
39=021y 0 1,400 2 35-1014 6.9 2709
34-0704 80 1,750 2
014 Jes 1,600 2 41-1217 3.5
51-0414 1.7
Dia. (#120/140) + Co (10 wts)
41-1217 100 1,800 2
Dia. (0 - 1 pm) + wWCc-Co
51-0414 80 1,600 10
References
1), Y. Notsu et al., Mat. Res. Bull,; 12 (1977) 1079.

< ‘ 5 ¥ March.
2. Y. Notsu, Dr. Thesis Fac. Engineering Sci. Osaka Univ., (1978)
3) . L. F. Trueb and W. C. Butterman, Amer

. Mineral., 54 (1969) 412-
4) . L. F. Trueb and C. S. Barrett, Amer

. Mineral., 57 (1972) 1664.
5)s R. C. DeVries, Mat. Res. Bull., 8 (1973) 733.

—=163—




17P-1150 = :g1é Sk BoMA B HhHe > 002

P eBd - RSB Bk aE (R L)

ZRNBERK S o aNHE LA £t o R Lo

AREOAER G L TARLEHH DRI RE T —ZA 3 B LR B/l 74 oz
CELZR, FILT A= —CRCT B T - A Be4si3> Eo

RCT —jhh#M o5 B,

Yi= H}’J_( K2z - ke ) \ Y= Hz/z Ckn-kKs3) g ot NEE Hi/l (K22-K33)
AR S5h 3. BROAIAHARKF TR .

\ﬁ + Y=='3
LHR I, RBRIBR TR 10 RERBRETT v o "M-value™ LT

M-value = [YitYa =¥ | /( W2t B2 +%2)"%
LE% L &s

RCT —REAFCFIL) A - I TCRRULEAAREI M oMW E L ~& 7 3RMQ
M—value 2 c.15cC LF 20 NRH, 4 X107 gsemufyr o A- 9 — €\ D5 Tt Lho
PR REOT - BAHOMBAR LU, M-value EHB LT

NRM BRE 7 - RERAME LI LR 2 € FH A TR

DEZBNESEE B premegprate. TH3, Th13 Yasukawa C1951) 2 - BT 3,

DEARDIEES, 2= “I&NI, ARAR B2k - RL R droi 1> AT
T4 RBEMTHD .

NHARDME ORI FBDCHL LEEFARL »3 ., Sadbe PEHhg & @iy =
B3 BAE CRRBN - %I 3HA C ~KL A NBE BB

MEN2UALS  BRBHIEDS ER L D BIEHRAE» T . =R UiShir 2 7Y
DAL NE B39 ) padh gk v ROR T4 3 ¢ F Y N3,

BB o mRERT A>T -9 —vL 2

fuctlent = 2( kmd - Kmasc)/ 3 Kmin  ER VR,

B 70667 2 prolate 5, g < ot T oblate WK T T4,

MIEF R0 105K2 210 2k b oblate TMET L B 12 520100 B DB Tz AR 5 BAL
ETItanrendrep3,

TARBAKE €AL T3 ~27BF MIET 5355, = KN 3 45 . MESR
CREBee85M) 1r-AKkT<mz, GUARBE-DY) . BREAT < F47) <G
%3?@’: CHIBRBE IO EA)a Rz 10 R L A, EREPEB LT3R

R REASROENE | Jaumet - Aboth 1 H /N the B EARE RE (T1S) 8"
DERRBIRATBY, Fo WBBRE» BBt iz 302, B-EAHE RO 2E .
BRCREA S0 EEARIT T 00 At CRTRD

AORNERKHTY B L L7, G S - Gaflo £ %0 HEA - Moeal Rbrec -
TARBEBEALNI 2T, 21 @A DR FARmERDP CL . AABRIIF Y
R

—164—



11P-151 58 Jgoaew M8 (78) OBBRE

#Ek ER
feMx. &

TH(XR08) OFEFTRAEH..

TEOMEATHB3BHO TRMNFEHE ST L3 £0

TH30H (MarsHALL & Cox, 19711972 B") . $ 31115, {BCRER 65 O IR 0 A1
ERICRMIMNEBTZENDT H 36 ( Tounson &MERRILL,1972-1973 G5 ¥) ¥ 115 =

CIRBRH 3RABRTH 35, 22014,

—BF9)IMTARINMELAERBHEEATEFE

HuLT, O =iMa & Larson C1967) WRLEXSIZ, THepEOF L) -ET BT I2
BIEL . Momose & Inagak (1973) DR N E B TEIB 0 BRI E B8 (discriminate

D LERBIZO L 7L T 3,

PR NS HE L EEBHEN S REBCIBRCEBLEIMEOMBERE L, BEOT

asl). = :-5-17227-“%3%&& ﬁfgfl‘\-

TAEOE S SHG BE 24 (1=, BB 0RO S5k 813

RILIZCARIESDVTH). %IZEET%GD’EM%!:')HZE#L,<?\Eﬁiﬁko [es

L B5H BN T, (D) Talc) Lu(®9%) MDF
B 715, ¥R\ AUREFRaRE] Ba06H B» 7 50020 360100 6+10x0% ~TOce
* . v BEH 248 BY»NT Boo 320  T-2xbt ~T5ee
th 4% UE. BBERsPSH BB B» N 500 380 4-5xj0F ~T8ce

©=7%0fa0-%, To=BBOF) -k , MDF Iz peak Fidd 07E
*-L:ERCALESN LY

ARITBH T Hoats c1x380°C URHABEAT R 5 4BICI3 . origimal NRM 035~

NA%IZIBY T SEYBALIWHE S 2, 2 DIEB A NF
(1.
2).

4tl$ra'i~0)7’3fax.)£(§i‘ﬁa>ﬁfma"b‘::&:rt.z dDEH TNZ

(3).

FRPEBY IR B\ S R 65 2 BAED 7' 0w ¥ = VRIS 350CT'H B T ‘
3 Tad# B AFISH C T randonk A faIc @ ¢ PEHBAEATIx > 28V, § I M EFREER

(S

REXSOMBEBE (M- X FLIR) Em) < R ORGHL TN .

@ . ~I05Torr O B R IZEK; £ HA L THABETE > T A OBRGRLEASZ -

6). MIHBA % O R M IRMERIEER (5 | IRENEBEMIZ B B B ALIs s 5 HBL SE.
FOBEN 5. JIEOIES R E BEDEAT 33 EHIBLE, .

souml e | LR

SHS OEPBALDOHEME. 550 % ONRM | #ONRM |
MABEST o> REDNRM ( BHEETBG o RBED| NIAo3W | NM#2W
REBKYBIC OB BEMEAR LTS, ﬂ%fﬁ’ﬁﬁ 7| +35°2w | +336
PEILE ) Ohmeumit, BETHOR HREwews g| 63 1eF
FHCRI 3 BRERIGRLICRIE>VTH Y | 99% fEHANOKE Oy 695 6
MBOBLMIZKEBRS SHNBO. &, & mesag a4 7
TRABAR BB EITS > TE. BEREALD B b nou3s A 167

7 bt £ FEACBMALBEN)IEF, 4
D2HF OB ORBEEINS ERE LT, T
@@%E@&%mmwﬁmtBMQ%mxuﬁéaétmvaézﬁmth

RE)K. AERENICIX. B A+

X-1:A867HoiH QRRBIL

') ~ RTINS HEFL T X 0403040 £D D IHIT

DNTATIZ > T1ZERT' ) . 544, ESIRBNEBOEDIZODNZERETAELED,

—=165—



17P-1152 v+ o &AL (2)—% v B lava flow o 34 =
@ B G

BHE— ) FiEE

ZH K, &

& o T‘ﬁmaﬂugﬂdfiﬁwﬂ)ﬂ"zlﬁ‘f‘ﬁ 2. 509 Bopy % B = 2?ﬁﬂw7'i'fnmomagﬁem}ﬁ. e, (478) L
Tun e pER IS5, 2 k5 Y8 - RRGHBAAEPBE LTt v a3 S5, NRH
% =7 & Femanext magnelism o ~°2 b iLFn b 7R Y faleomagnetiniz b 2 2 & K rxé‘iw t 72,

F % 5 ¢ Thermomagnetic Cutve o 5 Orpined Te (B#ocure§) e K $2R 1: H— B EHF = > v 2
A Mo Te 7 Thermal demognetization & Lz, F 2 Te!X £ o Femanent wagnelisol o frsm L L5 A7
Bis o 6. 99.F :z?y_ Y oFihi: Eh—hoRERRE: > 2 wRERLE,

Sk g% E g Original T 2 EEG K 4 7% B A 578 AC—Demag. Thermal -Demad. 1% o 7% B B
L7l eecH il tHBBRLeEH v P rREHBoFLY 2 o rBelHE X oEH
FYRIGGE L L ARBPREGED AT o T (29 K2 HETFEGREMA L EY L F
O rBT AT IE,

EBaZETH 2nhtzro P-4 eBBETLEHLE LrBlava fw 054 £18agy
Beea g N&Hm”}o% THRA LT Vs, XoBBFERAO T AR ITKBEA Y F A £ —
Hitvuan, $CBomgBaiapmonsdiazsitorvevs(fo crba®Ri7 2
BEIR HERC 53 FPRoKEMAIMRBEL Lr ¢~ T2), RiAshs 2R HF
hdarvEd v Lz, MERAKY op8D < %,oa 0 2 T v % (3e0d ~goofAER) B Bt
G B AV ® T at Fandon 12 F. v 2 v [,

RBEE 5 5 ¥ o Romnent Hagnetism G LB 0 3 g edl > v T&Y, 5 2 FRM 45 v 2
L, BT a3 £ o W b exchamje ewergy t o M 1% & C2HFER T % L TR

\’
o

®  kHomose aud . Imagaki (1913) Rock Hap. Paleogeophys., Vol. 2, 4, On discrimimatiom of respective
Yemament Wctims of T.‘{aampeﬁh amd T“{ﬂuomaheﬂnik,
BME — 4B (1) ere mBABRASASR FRRF.

-166—



17P-153 .-#bap M o fEAREIL

Py w8
(%‘K gorr) (SRR SEHeT)
s\j_,ﬁ- Au L/dw(f“t Remaneace ¢ AkM )3 Ry £ TS U3 eBHw A AR
My vo RE2~3 0914 PRABTI .
OP) L,W([‘[W))(n Sfeyl\hst.Co//:'-fm (/73‘} 2 gk < %&‘ﬂi BREL v, U1z 3 Sk
|LDdb2 ¥ 3 3 (&% CTRM xo ¥pulie 259,39
@) Y‘;‘hhwi‘(/zﬁ).\,‘/\in é\,‘:«.ﬁ-‘f’ v Rinheds g ’ébkf/rf w7t d — 858 Ay
@ Denbom UT76)0 5512 @R & IGRAS L p (1 421 3 5 1%
2T\ T—HeEI > TR AR MO BIRME C KIS oFX T B 1w & 31 t 45 U
WMets RBL |, UNL | SRR ERIHRIR 4 At AR v 208z ur,
FTRFRAR M TR M BATT B BRI OIR ¢ BF » 72T~ (AR 2H )
ey IS sz LI RTC PrIE{R 4, » (Singl dorals 85 ),

gra wite asq [t & WY < ket & (o el F, MPE) oeu [ -de~alvpy
THIe FEHhIs | ¥E 5 Bk 3R 2 LT v v R it Tos s

FEv e T pjeu\do -S.\«T\t demaln (PSD) B ’J%\‘,‘ﬁrt BAFEEN I .

WRC LT R BRRvWHE B (35 o xrre) — 3y (iih o A2 -3

£8& ARM (troma vese ARM, AARM ) 13 F4F ARM (jmj.l‘ﬂ‘o{r'a/p AkM [ Aem )
[LEN FT A EH B CTea A Jramte ¢ basq(+ penag 2y REAIIES
RPS A —HBIBHEAARM 054 JARM £y 50¢ 75 ho p TR 27
94 o LARME AARMaY LT rinbat (1909) o 500 2 [1 2 12 X

e AARM s RARM EHO B s Doty € ATy B RS LN
3= EHAS S M.

TS tOaE ARTF 2 ¢ LT HAELRE Uz ) S aERWE, —gsie
ARRMOP2 )5 cir L ARMOTREY -9 47x 3. BLBRIA T T AR
BRBUTTR'S A LTe> T2 TNEHXH T3 —= 02 I 758 L LTRARTHE M2
s mBlils bloakf"\} BEN AR N D K2 A5 a blockhg cosrclue forie 37 Peak
RRBH B LLE 12 T Y BHRES SR E R T T O S L e UK, a{.;m.f eI
peak MBS 443 B TT v ET8afborimmn L, 965 2 FAR MIgd25 2
RPN ~ @I\ fy b M2 FZ ST,

L5 AR \<h0h § REREAR ( Wkereetlng Alefel ) (o ) AR Mia bEXTEHCA
-zsg e %'};;}\\;ﬁ“ 3\/‘5\)\\% P basa {f Q\Yf\\"ip&flﬁr{é‘*ﬁ( A e Zif{ﬁﬁz‘i 3 A

(M IE,

AAR M RAR WM &y FHH o (INT - BRSOy N 3ITS 2T P‘ARM/
DQARM S r BB o =69 TRUC I 3 PIRYE 00 4~ 9 LTy B . FR
/eA‘ 2 Moo M. D.F T Iatk Y gé‘\\\xQﬂai’é_zng 3

Fh-A0-8ARMES ITIBA 30 A tF- 2V MATILC I - 7850
HBP \M 7 ARG N AT TE T TN CRAUCRETHY , WHAT AR ME 217
IRE HTEE T TEH ? .,

Ve A

=167~



17P- 11 54 WHr BFHRARY > v 2

ok 4 - wah bl
EBA kBl kB @y BN BTERT FH 7 ) HLHn 075 AR
PHRed), 2FE ke ¥=22"0=22F % RPEERs R & A7 -

L #ARGAkyREANIB> Ak PR EHA P 2 T BA 2 pik
0 BE T Jockerwo , 7 BB 0823 Do MR A NFHT  at§200h 13 ZFEHTT
G Bl o HIHKE T Tocacho, o503tk 72 0BHMa2 top2 2000 5451 775 T2
LB & RE = JTtectcroo 33 L Joctszoo = Joctcas T Jtoct<zeo © 753+ =
A MBI AP EHC C2LAY 22, 2B REE cH/7y BT 2 »3
J fiui <P<Pyin = Jpmi <P<f, T T pcpcbin € F 2AT 3. B

Z BARVDHEL GsEHLB ; Z BB~ 2 0pv3 bbt?‘yﬁm/ t 2 fizoom
BNz 3. Ao 0 b (B3 BE) 09 27 5 BB A
L, 1202 2(H2 0 7 BB) noo 2T ¥a Bt BI37 110 T=<H, cxCe).

22 22 SR GABBTDIRR AL G ot G Dfans YERAF 30 27C , FE
#H=2 BRI v APHATEF 3T TR M £ LIS 0 S P T1F 0 REZTA
2 he T G a B IBB T 7w, r o= 29 BEFR 6 2> o EF 2 HATA
hov 2o BBz acr w30 Lo BRUKBALSEEAQC 2R 2T TRABTRY

2% alLany Pfin p 4w
f Gydf = g Qe)df S G(=) 4P L1433 %1 5 39. 2
Fins fini e

T Geey = H Feey tqaC2m 3. —3 nHA®

ReRC 1o mprehians sekBec 2002 3B ~L 973,
Z0=20 Wi G212 ndRRB+AHaB kP2

7_ r’;u
= ok
f

. Hee) Fee) df A HIPTEFC3.
=heizy &t AR T B

Jet) —.=(.a{ H(th)F(frx)):}E ot o A ok 5P
co D H 3BT AR A n Co a3 of vEBRETEREG CTH iR
1ETC w2, REGANABELMP o 6 gn I BRACT> 2 I ndh, 2 YR
e L2 3§ w2

Fio) iBR oK b2 03 o2 T3, fmutddn, BE8NaT -7 v 3HEMAER
MrERIIS 2 p2b v udfee CKEF I o FTRETIZ LRV EW:
2 0¢ 2 80 B TEBLETONT) IR BH K oitfe o 2 k0 2 E2 R RET S

-168—



17P-T155 2 #HM BB HABB X2 =4 1> 72

vk §-i &b A
CFk -2) (5.%.%2)
Post — depositioma] DR M4 a BT 2 32 (2 . H1F o Fip v 3BT 3 T3
%3 1 Vﬂo&t&,«i«k(“43) 23L& I%. —f)\%%-to-Hs‘i'\Gcb 2% 3. Rsf-deposilicl
DPRHoHAMBEB oA/ x - 20 Fu (A7) 1= F A L2 h2 78, ¥ a0 Ax -3¢l
THHRRWF 6N AT AN, 2 EBEL) TEH BT oT Tt 8 xrTHX S
W e A S BEE HRL 20 <Eipe 2P0l (o (FRART A TS
3 ON> A VE My E-TA R =90 7 e T 3. b =0f x -~ Hitb P
H 3723 R a? ooPz 3Bl TS Co
LA R F L G o~t00 5 T 003 s K3, —5 FARE g 12227
@ 0~2008 58P 3. GTINBMIAERas 5 0BE o, =0 b0 § X% 0285k
BBB oz »~rERRIRs 3 BB RunBRr+A %2 22H35.
2. A/aa_an (962 o F CARMI= JT= +¢N/C-ﬂ-.°7,\’t—w%\ woecht(ZHE)Y R Y 2 > #3
H, t B Het aTh o T2 %) R D2 Ao ;
A RB 5 B opF i~ 1< R Eoip B
4B CETRG O 2EN BB T 2ERC28k3¢ 38, B FaKE L 722"
SERIAS o ARHIIG W KBS 2 - BREBELABRRE VL2 T H3D.
Zw o2 o Khmmov (AEY), OlJs: omd Sasajima (1) 12 39) A B2 o 3.2 =2 15
Aoki (AT2) (=5 ) ,;f,{(ﬁ{% g,ﬁfzil—_ ¥F3012'75¢ B Ac 4 Fr = }i I F3 *:fﬁ.'l Wt
4127 2 1 Oblugl aud Sasajina Q7Nes YIRPCERY EZ A7 bygrdzihe LIz
LT REFBR AT R e REe ARABv I1MRI- A 1tBAR. =n3a88 6T
B1h3FPMWe 302 FLrbnzzy., Eda X - 2B IWC - ETUC TMET
71373 H=753 .

e ATCrmARTI EHaYFEO7 AT (2 M ad Ssgjlua (AT?). Hamano
1977) , ComesCAT7) 22 K5F v H 113 R 3 MITIALERRTF , B BE.
Mogala o & 3573 TLA' v S sABITDC?2 38 amyYt 2taHI. ORLZ
IWS e pAR 0. HERI IRCL W ¢ 9 RABTH - 2 tHhE L2 BH
@B, 2 03 FreoFho (BCRBIT C30BRaM el Fo2 w20
3% 035D DB 22 3RI G TaI L 34y ¥y 2. 3% FE a2 TGI8
’iﬁiag BoF=230, I 2332 (Tre-3"c (2 LYy ) a B F =Y, 7
hBo X3 ¢ OBz oCe, A sl eMeanss2d 3>, =0 #3 BIBNAE
Fodr@-GAERns » 252 os— B TE3Z . VG L H=E T BER
2 wTen35De ERaREEFTIEC (b woBrEL2P o 3. 70 ¢
e Ax 6, % IBERETREL w30 n ARG 2GR v TIC, B
adfco-m=-2%, 72743 FEBRNE I LB vr=2 vhsfTo 0D, T
HA ZH L.

—169—



I7P—H56 %‘E LB %i@ﬁfb t%ﬂ-—’é—’ i;&l: s

GHE—
ZH K. #Z
ZAFTEF tRAMEoryoRLTre 3y REIBERLTGEICE £ TR
Curie E7" EF L G 1), Blocking temperotute "2 T 3 e 2 e #RET AT VB, 2 kS
T RBR R T IRR 2B EE 55,
’if; 17 Titamomaghemitafe L R 74 FRAL 4R 4D E_/ga.ZE Y, %k e o 'f'@;*ﬁ&'&”)

t BB (600~ 63°<)PTOEM = » v T ERPTEY - BEIL T ¢ 2 2 m%&?n_/&iaﬁﬂ« goRE
T3, Sample v Lt YREERT 21 ac g k®dY o Fs Basalt (Samples A) = 48 M L

$90 4o frish sample € L 2 1DE B du @ Pumice Jall Pu=T ( Samples B) & Pru— W (scoria)samples c )
TIER L E, (B: otiginal Te= ¢4s, T;_')ogyg..u/,,)c OrngTc-Zfsoc T; = 36:22emuty ),
Sample B4 C Iz 7 v TG Anp fo0'C 2 mex. ;r%,ggaL . % 3k Sample 17 20 ZRBIE] 2 2 po
L e d = C“?‘Kfliszfctﬂd'fwcil”ﬁﬁ LE 5 @il LE Smplezo v T % w Y
(in Vacuo 107~ 155, 436°c ~ §00°c, max. 400" ) annedling ¢ 72 4" Carie Towp. 12 Rl £ T B o F,
Zoh g Jrae 20 Powder TUE T ), Somple BA U C iF Cutje Tewp B FE LT v B = € Tsd”
Cure Tewp. N EF 2o 28000 24i¢ 2 e p o BZBEILTE 2 L 1Y B E v ~D,

— 7 SewpleAn T-Touve 5 5 0 5 5 P RBEEY(IE) < B AL (&)
=5 STO°CHIL (= Curie Tewp. & £ U 2, Cosling pr. &7 & $oo°C 7 3 2" Ts 13 T
Ta Js 0% ‘I‘f?‘ﬁ%&l*’}*pn’{a :0;.#’1\1;’”\*‘:'{"? 'P"-' Jio peo ShoC

L3 vRTTIs (rl, SamfeB C B Er» Er AR EREF T o= € 1= F Y Carie Too,
PEFT2ETFZY, 2 aM@F q%"ﬁ%m"ﬁikﬂéﬂhiI%p’ﬂ%,§210°cﬁ}§~i4t
L3soCfrb s e T £ 30, S ha BB o bz ~b5E Haeti-V LR B3 1R B S
LaTYrBeRBT 2L -6 3R00C R r? 1 FPRGM L E U £ 5 2Bh hs,

-170-



I7P-TI57 239 k5 :p pPar foBELepBmio?
b % Z RN LR A 0 F2E € o B4R
aHE -

ZH K, 2

/177 98F 4 ﬁ%%ﬁ%iﬁﬁ&@%ﬁ)@é“ P gﬁ kK= F ')'-z )
b5 > FoFF 22580 rg srophé 5 & w 5 IRHIDIEE e W5 538 iF 2" Scotlavd o
Lewet old Red Samdstome (75> *2) formation o Arbuttmott Jroup o Basalt A & andesiG [ava
ERXAB e L EabE, $E " Blp sl v s RABMEm LB FEMETFT Sk,
(3} % 12 17 Mediam Pemaguatizalion fald & K 3 3 4 jovo 0c M £ 4 o L o 8”5 3) 2 & blocking
temprrature - Hf %= 3o £23 2%,
F5 005 0 043 02 5y 1S o lava oo B e FKo 2, & BAEID 2 &S BRI
MR 50 Ho3 BYa eTGM 0t 751 MPF o x 23 eaBREILE 128

R, BBBIL oG HAL 237 120 £ 54 b A E K=K s il R0 T SR
#e73,

B s carve 5 F n x5 = Apeatnt Iﬂ-th.,/{# 1= &y 3 group 1= R R SO A:“gﬁ 23

Rziado0, pHMBTMALL 4 2, CBFHBT (ML AEY 1 9, DT T
g Kof‘}‘h 7 w14 H‘!gnet‘te.l*- & {ﬂ;;{z?& s 7&3‘;{”:‘5:{5@0 -4 12 EBL
2580 C v 3 3),

2. - FHABRBRE o8l 5 Jraim sife 12 phenocrysts 3 59 2 ISo~300 KAF T F 2,
el vaodlpmagonsy s i hematituft, & T v B, BlfcnBELE L 2 F microphenocrysts
U Silicates & ~ 2p 4 hematitercc 2 v %, ATsoRZ ot 266 » rRH 5 i3c & photitlo
L hematitiz & 72 ik 3 5 A FHCC 0 Sh 2B IL L 2 v T/ MFY T ROk AL VB 2 %
R NE T Emife o LB L s F o000 fB 2" ﬂywcﬂ&qaﬁ#'xm'; 1522 9 L r;").
Bdftc o B cmmo - merws ¢

SC o0 -1 hematita > Mmagnetite , SC 0608~ hematite P Ilmemits » wmagnelits

A ﬂﬁﬁ") HD F 13 4006~ o000 0 ™ H %,
CREBT T-Tomesrz kshMe, Fes, s ornn t Genbor o5

crBdio r oy magretie Jra. s B R > 1 5 53 TRHUp-r» < FBE=E?T
7 TMDFA 15-90 Oe 256_300 Oe kb T v,

7, hemstitr
] 3 ;

=171=



17P-1158 @M ZR %0 MBIEE

X% #z
(Ex#)

7“ﬂ’<" 4 ¥ LyF v —-%I= Physical
& %%ﬁmﬁ'}ﬁlﬁ OX51/52/53 KB, Properties N

Range

Mean

BiE. N- Xz - TEGHH Bok § (/) 185
GEBEMO LCREBNES S, £, P oLy 108
BoptEBLR%EeEERBI18L Vo k/s) i
OBNLERBND. HLoBMpe Vs K9 o2
i) 'Lmﬁﬁ‘]dﬁq ( ﬁfl, Qﬁ.?, % (mcal/cm st) 64

<

H & <

2,29 - 2.95
2.0 =30.1
3.44 - 6.26
2.59 - 3.40
4.03 - 4.64

20 - 1714 120

.79+0.13

.4

+5.5

.48+0.48
3.1040.21
.3140.17

AER, BARE, BEER, Bhp —oon 48

HEIR., BRBABRES) AR L4 (¥ 1 &)

E. BREOZLNEF | EFRT.

Compressional Velocity , km/s
4 50 60

w

T NS FEHZEFER<AZR
INTEFrZ kTRl ELETy
BTHD.

GEBEE Ak 9 5515,
G 2T 1=RBREBE IS W%
W 2AR 9BAY=HF B AELE
FHrhkEBLBEORLD, 2LEHHR
BRoake, Bk s > 2 h
TOSHRENT 25846 0EF9%

)
D
T

R

cREAUIEAEES KEofkn | P

GETCRGENGBBSRE, ] e
KEBECAKRED S B34ARED : -
AECEfe | £ 2R E 2. ¥ LRAK
(2A,28,2CK)n 28 #5455 &
Birsnzrt 7y,

RZ L HEMIEE 9 BEATI= 5 5
Eow, MEEHE M omEEF S
- BERE oo tgima g § - A i
ThY). REREERE K EE 5 -
FrhoHIBRN B iz - ;
LR, Zh50EE ) FArE =8
Br B3 M2HK)E =50 7103
SLERY. X EACENRE#A
EREHISHREED LTB. %
BBRY 2F =7 5 3887 - 9 nigt
BAERNFEBRNCHB T, ¥/ H
RAGAEE ) ERMA >0 41T &

w

o

T
*364(24) »

Shear Velocity , kmi/s

\

\

Electrical Resistivity , ohm m

Bulk Density , g/cm?
»d \\ 1=

A\

A

.
;;.}(
0
ol
AFONTR
.

I -

i

«605(20»

X

X

o\
.
o SR . |,

=

»
<

~
W

w
©
Thermal Conductivity , mcallams'C

o

3

Porosity , %%

BT DY) 4T 2.

~172-~



17P-T159 DSDP Legb6: EEGLIARAIML

T B2z (BT - LeysS RMGHEE—A

e (DSDPD %515
@. [NF B B 035 935D
S Ao TAR B oRB B R,
SN oaBE = %, BRILWI = D
3T IR E BB Lz 3,
MBI hRbay, FE( wetaBa
tdyaRBoady ), LBER (
Vp 8 U Vs) | #salsk, 54
LRRBCTHI, 2wy oIt nge
NEREE Cwel €ulle LD ko
RR»% L. Do @@= Vp, Vs,
Q‘itﬁ‘?t@f&a@@ BRCZ WA,
L G 2T ADD ABE
PR BEID R UOBE DR 2
(@R Ce T W, >3, FEeR3L
‘%“fé? (29 RZ (ubinsic 2058 P~

O F N TS, 2dhiclEy 2

HILBER, BB 0 B 7 3
O TH 3,

TAESDFER G kel g
m""ﬁiq RLUR E>w2E, 2687
TR CRER RS> w37 3
SEOTEDL h2 D, Dok T o PDALR
O syddemotic s (3, gL (=5 11 39D
@Iﬁl@(@b%fg, Wt 8%, TP
P, et ) D UBBRT ofhis ok
T30 =430,

BLED R GBER R =T
B R> 2 G20 B ndid 5. D
NIX e L. B A EREICES
Lt a, 1A IBRERC ST s
enS A (428) aFuc e
Pz, Lo, (Bo SRk
o2t c@RBaPE 3y £ ua
F3THI. LB LIBE =3

ﬁ’bh?--§thT1meo,'u~V\( Fisun L

DT HB O B L ikitha &
DEC(lbammr270ba ) 1z2¢n 2
RUEFDPRBu-r2 1 32E 2R 20U
B¥nzeTHD S,

(KM/S)

(KM/S)

SHEAR A3VE VELOCITY

THERMAL CONDUCTIVITY (MILLI-W/M.K)

COMPRESSIONAL VELOCITY

C A
6.4 |- o .1
r B
L) -
. 1
6.0 P~ s g -
ul -
e 8 ]
$.6 [— a -
a VB s ]
55552%5" N
2 = £ _—
$-2 s T Hﬂse 1
esg ;‘:cn L :
t.9l 2 LR B
L] -4
$od L e a
© Al 7
L B
r.0 L fe “_
] [ :
4 G -
3.6 L —
o B
e c
3.2 |||vnl.x||l111:|nl1|11|clnn'nuLLuJJ.l.Hﬂ
2.1 2.2 2.2 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1
DENSITY (G/CMxx3)
3.6 =
b1 i T L] P T T T T TTTTT ]
C o 1
3.2 - 'h 3
on E
o™ Lo .
2.8 |- a o Tefg =
; g Yo '
o n ]
34 | L e uzg"n & -
a 0e 0 ®a ]
r\ n 1
2.0 |- o a ] ._1
na n
A
1.8 (- n =
1.2 P WU rrern d Y | PRI PO EPI T d I e i MR B S
21 2.2 2.3 2.4 2.5 2.8 2.7 2.8 2.9 230 3l
DENSITY (G/CMxx3)
2.4 REER R EEE R R RS R |1—r.-r-rrr—7—'3-m—rp—rv vTr—v-r-v-rrrr'":
2.2 |- —
2.0 |~ -y O L —
% e
o
1.8 L g & 3 -
o 9% ° ¥
s s S= %08
1.6 RV ol a a}iﬂ =
L ® 8,075
L
L g L] ° s
1.4 - (]
5 = E:
1.2 B
o o 2
1eo Do Lo g ea bosa e v ovee o Lot
2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 .0 3.1
DENSITY (G/CHxx3)

=173-



17P-160 ZFE#sh 9 #asykd

%% #Z A% %
(L)
Mﬁﬁ"ﬂ@f5//52/;3 Magnetic
}hﬁﬁ%—'ﬁﬁ'; hﬁﬁ-ﬁﬂ&f Properties N Range Mean
2REZBRB B =3 L T, 3_ (10 %emu/cc) 87 0.57 - 36.56 11.60+7.23
Y NREHEE AN E, A I, (10 2enu/cc) 77 0.93 - 7.69 4.99+1.52
ZxhEEr. NRMBEET, O (20 Yemu/q) 93 0.317- 2.157  1.382+0.378
ARMgﬁﬁja P RBG H Jg (emu/q) 96 0.275- 1.915 0.857+0.295
T, PoAORA T, By ATEE X (G/oe) 86 0.146- 4.531  1.975+0.872
BEXTHD & /EMA9 52
TR eREn e | CH pEIRG, o
RHoZRABEG > T, 35 o oaE 2 Boep i 05
ARHEERrEN SO HYE — -
* h 3 @Qn=In/2H(=050), (¥ /#)
3/Js, Tr/Ta1z20 T RBE, B9 5B,
BRAFFHBET | £ =& npTHhHD ==TA "’%".
RMBEBERAA .S Cocrficony fofs  of o]
Ffe BV $eA0B B RiMt 13 000 02 o e THE £ .
402 ¢ TR LE NRMBEOFAMRS & %o g IS
T = RBEN 5 h BB L1rB) . 5
L BRAE T Flvzes- T4/ 5 A8 __.’no'z- 3 g ,._;,.;
oMo, Lplag@&E:>v18. “'Z-"'.
SrraBRcKEhbE o BYLMAD, A T
BREEBER -0 THN 5 hEBLEEE o} o 0

NRBEZ N BRI, BRAEBHF> NRMA LS ", &%
W5 S THBINT OBNEHANBY . *
FARTHB. HE)RECsMeRAeH [ F
LT. TE3ERAH)LE2zRE L= ¥/ 00 05 0 5
BEkIsr Ir/Tnlihs23. Lolit9 & il g
BTN BBE . /Ts nx9BIF (L= (¥ /@) TI8A 46-1 108-110
ﬂ'?5)0)(‘79'25—7\_§ &;?.7\5;}1_5. @*.Wﬁ?}.ﬁj&“; No. Interval J Jr/Js
T A MBEETHY, atpry2&:-F4 ) Lootk 1 9tass 0.066 0.003
:ﬁs&ﬁgém\;wwgmot=3sr‘em\<mz>~m} ool RS SR SIS
ZEBREEL LT3 ABBBRIEL, Bl B SR SAA0
Eln RED SR ELNTHS. ¥/ Bolkn. £ o 2 000 0102
/o ¥ ) BIEGAN ) E L XISV AL BEELE)S &  15-15 0.186 0.268
fyﬁﬁﬂin|:&—-:'C»K§<%¥£&IT’(/)3ZL’(% 7  26-29 0.247 0.294
T2D, ZNBAAETsFeRIF A L ko x, AB 8 30-33 0.312 0.333
#F ARMER, VRMHEBR. £EB )T =-% 9 35-39 0.352 0.329
5%, ﬁ%ZLZ,’&EJ&&%fE NFEINRMgBE N 10 41-45 0.365 0.317
AGIEKEL B EE L3 EASMHB. 11 46-50 0.307 0.336

(;r 2#E) (mm) (emu/qg)

-174-




17P-T61 DSDP lLeg565:

EE:8 38 Aokt

=2 B (BLE) - Legss BHHER-@

Q2B LPIHEMI NETRARAOREHIY »
2, I3TFRRDERAIBNBRITNHE. Bo
@13, 2 T aRHEHa» SHBEBLDIE IR
£ a (Holes U33A,433C) 22T a BRER
R TR (Tem ), BRBRCHY /2 (=703 ik

BR(MDF) | Bagd (XD & & U Qn =Tyeull-

AR ET-3. KSa G R TIEHRIZ
d)oB#H 33 uUE oI F h,

2L ARBRBITNDAHNATRIER U e B ¢ B
HeL23a@mE 0t L= 2 o DMER o SLHun 3
BRZH 3. o= o, HASNLEE —H gk
BRELVIE<B 25, NOA BERLERS X
RBATACEC Ty, TWHHT, NRMA
< (F9 Lk 1073 enmunlcc, @ o EEP), 3
tREL2753 (MDFa$I> 300 0e)
BEE o) 3w A Kow\'gsb

o

ongen Tl (=

T3 (SHRRZEETLITWIZES 2 30 |

BENAERD 2 3 Be5Ta (B3nmTHre%
nW)BBAIGERBI-CBET 3 BT,
I FER = F 2 e XF (~Q0%) 03
Hr26500'CcaEnTay-dees, k-T
TV—13131F neveaBle 2°F 2, < T MG
BECOT & T By Meveraidde 3 T~Tp
—TEFFEATH 50 TonT 13TL D YIS
e@bry,

WMEAEERED T 2h3BMIED w2RaF
> BERRBD-B Ut 3., Dy o RAGTRRLTOT
RL, REPP = RBRECE R (1T, 27294 k
CLuRBaTau-Eeereo FEASEN
e rafEeRCczni., ABEBCEH 7190
BRI~ THE FIBREY DY Ebthzg B
R RTS N, T 35BS TnL B 91%s
(G2F e Bt 49 7 29 A1 LSl &, >
o G5BBICIBLER =R Tt o v, Byniz
LB oigar R CLIRT. BKERN TR 2 €
NTHI A3 2ATHS. 2o ¥ >3840 %
AR, @ ERNDEICRTIO B8Rm0 F
TN TEId, R aBRaERRERLCEN 2
i, BCiEa RIgo 33840 Bt el s 3313
PBENEGEZ L5 230 203 qd8B i & 520,

=176F

~

EEEY T

E _T‘ I el TR

i m H i e SRR

i i . il
= : o }
= B p e o bpwERESETEER
—F b ] T i e o e !
N, - mELEEE ’__,_,LA_AL.V._F._#—'—-J—‘
R B A . '_.‘_A_,...__‘_._‘L_"__f—-‘———-—‘—
f, “;V l;ﬂ-”-.-ﬂ [m! r _—-“‘;OJ?E‘G
e o b e
EEEN e e
- -+ 4 C i i -t { | B2, &= ~
-fo—1 (B} -MDF = T
) P A ! ‘ 3 - i
Ly :_-;_ B -1 | b e — = !
b RS s EN (S Dl Eas BN R
ot __"r T e e L =5
R ———
L;— {73 g o] .
|y i iewnes
—— —T .
R 8 B B
T
PPU o o B e T B e 77 FX?%‘””:’“
s TR '

;—zo

o

==

~o

AT AT




17P-1162
f)%'&%'m g = v T

RS ZNG CGREIRA E B51/52/53R
) aESLm o wTiENDd, HT0EHT)Y
OBH 0 BHEAGHBRLFENTHI I LALERTED
6720 type 2 KB TES.20@I12FH0VT heating
pe R, cooling 3B TR L T HB, 4/8A20-4
fn &3 reversible bR ERT LI ENT D)
4184 22-1 127 9dEH % cooling T ¥a ) —& o T
oo mEt e, 2, 20 type o BAL K
%3 2RH T EH T4 L TRY 042E nwRALT 3,

BELEREBINTOF ) —& % heating .
cooling LD T IRBLELONE2 TH.
heating 080 ZX o % 2 ') — & 13 350°C f4if1=
g7 LT B,

BB oBMAH N> 0RO nE
CRALBEEM) DB E4TE - 2, 2S5 EXED
MLIBFERERZ L $2Y -8 o BfkeiN
k. @302 0% tHd. AF 0 sRIFI/ 7
%94 F o BREE (2= 0.6, 0.7) ELMKBERIL
2ELESZESORIEDBTH D[ @5 ; 0svA@ENEE
Bol ORB2FEL v61,1977].

B3 0> HmELMILTNEXER) VT T
/AT E94 L (2=0.5~0.7) picBELL &
t0TthIEZTENTHS D,
DFZ3RB«EZFT600°C 2 B LERD
tZAFT300°C 6 he 10BAL = HB 0 BT R
L1H3,

600 - «?
1" e original
N b & a hested in vocuum €00C
} st ": o heated Inolr , XICEY
o o~ _ °
Pao >N S
~_&
g S
= NS
200 (-
3 o 4o 732
2 b4 73
-g € A8 10
IR - <. 47D Stg
o UtA 4
1. 48 34
O GsA w5
1
] 840 P 850 25
Lattice Constant , A
(M 3)

-176-

BEABE (BB E $51/52/53REE) T

o LR KEEP F=
(X -22)

\
\

418A 204 L8A 33-3

L

s, 200 00

€00 T 00

417D 54-4 2N W7D 57-2

300 %00 600

\ «8A 22-1
‘I
‘l

= \\¥
\

\

‘|

‘\

00 400 600 0 200 %0
Temperature , *C

(9 1)

\ 4170 37-1
y

1
\
\

“600

Heating

Cocling

Number of Scmples

|

i
.o '"1

or iy

Sy

une Temperature | °C

(@ 2)




17P-1163 BEMHMZAL LB LIXLE nmBER

Db EBEZ | HH £
CEX-#)

RABIFHIZE B 51/52/53 RMBOBEABIRE . &0’ 55 AE0BLE
RE DS U< I HH 28 o i LA AR L TR BR 54T 4 - 2. BER2 B3
EENRBBNSE YD MBI (549 / T 594 ) £ 2Bt rBe T
/RTFIA P EREH BBt EBL R RN B DN INEINERSD
SLTH, 1=,

B) LT BR@BARKE chLARL 0L = 5 ARE 155 RBARE BT ¢ B
LEOEH LT, BLARBREAF TEAILE LA ZbND Sk, BILL RBED
LENG ) O HRREBE =S, LA zSnT o B,

REROAMBLL 1123 9%t L 2305 il @ips + ) Hf, =mEemBELERT
2 ) TR LI RBORALEEI L OS2 0T HB, TRINERBN—I0EEERLT
B 2T TBBRBARS ¢ LT 4184 /5-1, 4/8A 55-5 £ BLEXLCL
T 432A 3-2, Y32A 5-2+R)EFEBBET L1 D3, B~Mm>ERLLT
BRHEM (2-0755/ 27294 Fak-ILE LLES0) b3t r G-/ T0R L=
AT EMEER € 1313100 BREAEE 2 LB /50, 225, 263, 300,375%C
CRIEZCERE %2 ) — & L BIEKO MG ER L1, EFici2dh ) ITFRIAL
NXLTLRREFIIE) Bl E D Y2 ) — S BFRE 0 Fi, SABREICE 3
1=0.6, 0.7 NBERIRBoOERE:ER 7L,

MR =850 K ibo #3132 4184 « 4324 TR E EurhsnnTns. 73
) 432A NXxa ) - EOBRANBIERORALIZENT L= = L VBRTFD e
BERBLES 0 576 313 EORBRITE SBARBNEE ¢ S LT 5018 LT
BLLEB 0 BE N 3R rERLE, 2, =i S @A 0 1bknBRL RS 0
BRI 050 BLEFE 2N T TAZTDMNZTnen> 2 oWAT= 3.

600 |-
® 432a 5-2 69-71
500 * 4327 3-2 67-69
O
o A 418A 15-1 85-88
-5 31-33
5 gool O 418A 55-5
Q
M
|
JJ -
S 300
(]
(o))
E
&
200[
3 0.6
= \‘
Q 4 \\
100
%0.7
0 1 1 1 | =
8.30 8.35 8.40 8.45 8.50

Lattice Constant , A

=\77=



17P-11 64 g o £ 3 Bth « X5 0 5238

MllarE B EG BB FAEE) FEHER
(3R (@at) (Fwes) (R ) (RBiBRK)

1975 120128185389 UT rlBflens 50cc m’ 27°7 24 v
79s BiHe, :MI:D%ﬁLT:%t’z%?;-?Tt, NoaLl >4 L-3%3>8%:>%9—&
BoT, XEBBAAKFBth e 25keT uh a0 ¥ -0 5 X5k 2488| 4T o2, ¢ NIEE + G )
Bz T, BB eBthatBis 10 - 40 mVfw, ¥ 2FRsRCOHR»E B,
B FE:-BECE, (YBEtAns EBFH 200 ¥ 2FHu PR - anBE L, KR
ER 7R F-F 3> a0t~ 721B55 L, H2a e g BBz T Bthwlrs X
DT (E o, Bl B30 g anRictsBthoBL sty oo 2, AR 2 4o Bl
¢, Bt carstemioEN callen B 2857 §9 MG Hs . Tbg
Bthom@ 29 (Es)mseshakERAH (H) oZiee, Brthodm)2 X4 (Ew) i
B (D) oBae S hmB g Iuilict 33, vAl afReplisg » 5, 608 v 4o AR
BABHrE o BREEBEvH st Bbh, #7"2 k- st n 22 nd5h] sBhwFE
33 0% C, &’3?6) SP B aBithe 3k 53 BT 5 3, }}a\ N S F8) o
bRpoms S Bthe, Thiz a3 P7 i LREFIBCRT. FR, AK
B@ciZE (B ERaD, Bithe X o BEE - v 13k 5, B B ARG
Bi=>v ki3,

1o : g . ) : S‘}JN
BN R e 12
] ,1 ! 5
108 '/‘ ; // B \
% oL 5= i ¥ / _— \
8 8 j P
T N [ se
T A S N —— —
fﬁ o
P * Atk | g
53?“ WJLIW"’NII’/ lx("'fm Fﬁ\ﬂ, i /
IS TERE E s 5] O = = % :L‘ - Z S -
@A =24 % 5. N - 0
08 b Kok wELRRE R ELECTRIC FIELD —  20mvim
PLASMADRIFT _o~
.p__.—-___— R W AV R T 13 g3 Z gk
3 «mf/\'\fwﬂ' ) 313 i&f‘%;ﬂ | 85 F 59 4B
szng e/ T v« Ko7 ‘}".‘
T e

0 bt B
1 Enme
-20 '

4
13 . 15 16 (k] 10 (X i 21 22 23 24
0EC.32, 1976 ur

2@ Brhewahd F e » ot

-178-



17P- 1165 A AT BB o A AR R

DulfirE FARBHF kel WAFA Fepd

(F.RF2)  (FAPAKHR) (TRRHL) (FRIB) (RR32)
Waiaia B sdels 3 Su71 7 eBBERcBGLTI s, LT3t
Tha, T Sq 74T BEL S ZTnwettov—E§3nrsin, 3k, m_&b.i%?:éua
ZE LGB FLTs o, T EERFR R ZRY < Kie, BT 30, RIREE
3kFRBobMeTo 3, 19735, 19755, 197 7F007Mmt [ 0A
B Eti ko o3 H L LE5000 m 077R4 vy 7aKsBnt, Rilnd (50
mezﬁ«%nﬁﬂﬁﬁzn&@@canz,#EML&%&MLEOﬁm%%ﬁﬂﬁ
i T ML BFR "ho = o, BB GEA) Bz w LT3 BA G o . B 8 ot
BAA = v TRL Bl T T @.#%—S% Bthethth s oz roont s LA 3
m:aamﬁ%%mm&qmﬂian;ﬁngg3np,:““rmum@mﬁﬁﬁ
TH3 e HH 3, Brholle Tt 9 mV/m o, Al wiH¥ e FEf ekt b = 12 %2
¥3. %1, 2 , D@ s o FRBIFT 78 FT, g&%r%v_ﬂmﬁ%'_,,\:,#]éq'Lt 7
EWRB c Ravvs 3%, 3@ BR:@BTs v 3en, RGcs 3FBEoBE
WEEMT WS, ks T -F L HEoBAT -9 rBL, 22k EHIEER

227 A3 T 3.

e 1
gy i
Ul i ] B SRRSO, J‘

L T 1) ‘ : : SENLEl q8
T e T ] 1@ 197341

et SRR x ; AR x hE K FRIBORES
:‘.\f ft-' . i \ 5 W J\\- {\*r{f"‘ € % fﬂ.'
2 AN WO .7 . ()
- R R
e ey 3
NE
ot BT W M T AT LN ) =
2@ 1775ﬁf0ﬁ68@?M-
|‘] hr:;k,?%}g’@;(grlom_
P!'.\! [ Z|
(U
WIS
6 1 2ur
9 10 nst

3@ (97741 0R38 A
wrkFEHoORED DO,
EEEMHE T,

=179~



17P-1166 WA B~ v 5 52— 2 >%% 043

gk - FdAF - v AHA (RAE)
BRAE (RHxix) B 2 (FHLR)

ZHSFEXNFR s AKX s s2- 2 o ERBDEoMB LT . »Etad
. AREAK towsis oA THFoHR et RYKB>BHWE o 7- 9 €15
Az HegABR Bt B BAK o E /G T IATENES 3 Z v | % e
E Mt Lt. BERE o faB3nintBns - cFe53,

Bt EFE 14 -7 7F tAoBAXGToRR A L. T VLG 2F 1)
) NANZR T4 T ERLILRARNETH L. ¥ 512180 L1T2 £ .

B« FET (Fast Fourier Tramsform ) 5 R & > o F 1 Bt @RKIE /46 Hz ep
AR s KER AR 2 £ 0T — 27 LB B35 v, 21— 2 3 HEK o
T 2- F &) BHe s ntEZfoc gL C ). Bafser & Wogner (/960) 1= 5 v) $R% ¥ AL
EX3% S0-/00Hz itk HnclehsnFre $T - Mito EREMK i { a2
. 7-67, [4.0, 20.], 264, 32-9. 372 Rw 44-7Hz c . S5HEinFohE. A
B. SOHz KA (A BRI nilnronsov. i fNBEHBE 0 LE £ 2. X
TEBR B CRNLE $9¢H3nEo o OPXh TR 3.

3% t-Foxrdl 33 ErBHoMNEKEB ERS . 25H2  LEB»H2E
TH21. Zo®|ltringl £- KRG, Br5 &ne-spliitingi;ﬁ: LT w3, —fLho
Blrwond 1@ o FHAANT7 L thdd. 29 FMMALtebhr:3 Zaox ) 4 57-g
Ab. 2 -7 3% KniEFe- MoEBhAABKAWE-T w7 -nB¥sL sk nte (F
3E., $4 "), $4B -7 vT-o8%r . AR FEH9E e v B 3§
JeEF LT w3, K A o vty (1 REIEE ) i1k Y 4f-nofiis 1y — 3K Lz

I . e
1
05™-08"JST  OCT 4. 1977 0054-0153 ST OCT 4,1977
!
gl !
= « i |
o t
a = I l
" % g ¢ | %
>
= l i~ u 2.
< =
- [
gL & 3 |
il A « !
Tyl P“ll.' .
f - “"‘A“N\\k_ D vl e g
1 1 L 1 1 1 L -
0 50 100 150 0 5 10 15 20 25
FREQUENCY Hz FREQUENCY Mz
OCT 3-4.1977 r OCT 3-4,1977
204 1 — 15t mode

UENCY Mz

FFE 88

~No» @0

B W N

RELATIVE PEAK POWER

e

ad

33

28

5a

‘! é
i A

B H =

78
76 W 1 7
T4} R
1 1 20 U -
g ") 107 zf |ti 5 9 ST 0 & 8 12 16 20 % UrT
9 13 ” il 1 S 9 JstY

-180—




I7P‘H67 I\“l)7t-4f_1_—7"fﬂ/{7~,z,\o7l_ox-7._
o AE

NEERE Rl
. ( "R )

PARBEE TR 04 7 > 8B 27 o4 - 97— 0t KARAHEE &
'ﬁ'“)z/ff) 1T F 2T ‘3'3“[?&,?}1;1? W3 RHRZ, %2 2y l?’./ﬁ\(.ﬁ-ﬁ) E’éfﬁ'-’%
TEFEL LT KU kra = 73K 0207 ko b =9 — b M2 Gz bt B2
1, A E » #0856 "-'Ei/i‘aowTZ, Fh?]ﬂn:@)\sqtr; A7 >a, Brhizs 3 F 2 LR
EEMZ 532 v:r >z, mEpRana FeEfihes ed3t ardha, RIAIFL
Ftazig, B2 § cm , B2 8 cm QPR o @ity |0 47 VaBEE o, w58 &
‘?\L TAERERM . 2 ) mt.i{]xﬂ“ﬂﬁyo\i, r 7 s> E@)\géo Rir }p;?«}fﬂﬁﬂﬁ?“*—””‘
SIE < A B st o 4% - 2% T, BONEAB ko v EA|r w3, BGto 8N F AD
af‘r%‘l‘drtz 21 7 o n;ccj__y—n:%'t‘fﬁl‘:c;) %}:[OC—{{;GCDE]}&%LE“;,X
s - S . TELERY & 3 & A'H 3, A x5 - Ziéc,qtr:x'\”?l—”ﬂ””'l""@
30 Bfts v avw o 3, FRBRcBAEIIRAAT > e B3 0cniE (SNEL) v
LS B e e, ALEMfRE AN FD L - 94— o 4Bz, BRERTT REL
U3 WACBEIG o 3B AT > AN w1, [,6) cofyatsec 12— 7 2 P3.
O 2477 L2 x - 9 58422 b= 76 M 01 2 Do o, EMEROEAE
BEL, 3RBA &m0 hA b, BIE o - 7 00y ok ABEnL, €770
Lo F & fal & o \ort. sec 2 > T 5l 28 3, (b)o)t%/éﬂﬁiﬁ&.”’kﬁnm)
2hE 2 2Bk, cokEe Ak, P @ v ot 3B g 5 &9 < SRET T
T3 R R E o - LA LE

~

o

O

(-

0

By

[T

=

=

0 20 40 60 80 100 10 1kOmsec
643 2 15 1 015 cm7Volt.sec

—181—



18A-1168 wx v F4662 RER IV EZ74Fn NRM

NRU of Yamato-T4-662 carbonaceous chondrite
Tekesi NAGATA and NMinoru FUNaKI
National Institute of Polar Research

Yamato-74-662 is carbonaceous chondrite and it is 150.3grams in weigat. 5
The exterior part of this szmple keeps very strong and stable NRM (4.16 x 107

emu/gm), but on the other hand NRM of the interior vart is less than 1/100

(3.30 x 1074 emu/am) .

This difference is presumed with Thermomagnetic curve,
microscopic examination.

It seems thzt NRM of Yamato-74-662 mainly consists of CRM.

The main magnetic parameters observed are sunmarized in Table 1.

Hysteresis loop and

Table 1

lagnetic parameters | Exterior part Interior part Unit
In 4.16 x ].O-2 3.30 x 1074 emu/gm.
Is 0.825 0.88 emu/gm
Ir 0.102 0.10 emu/gm
He 142. 5 170 Oe
Hpe 80 0 660 Oe
ip 2.875 x 1072 2.25 x 1072 | emu/gm/0e
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Stability of NRM of Meteorites

e ARBYEH Lo Z s

Takesi NAGATA

National Institute of Polar Research

This paper deals with the stability of NRM against the AF-demagnetization of 22 Antarctic meteorites,
i.e. 1 E-chondrite, 3 H-chondrites, 5 L-chondrites, 2 LL-chondrites, 3 C-chondrites, 4 achond-

rites, 3 irons and 1 pallasite.
(a) Stable NRM o
i t to bot
NRM's of C-chondrites, achondrites and iron meteorites are generally stable with respec

i s i i achondrites
intensity and direction. Fig. 1 shows the AF-demagnetization stability of NRM direction of '

for example, where " = 0~200 Oe.peak.

: . i jon by ratio of
Representing the stability against the AF-demagnetization for the intensity and direction by o 2
i e I an
residual magnetization after AF-demagnetization to 100 Oe.peak to the initial NRM, In(100 )/In e %
iati = s ili stable
the deviation of direction of ’I:,( 100 ) from that of In(0), 46 respectively, the stability of

NRM's are represented by

(1) ‘C=chondrites: In(100)/In(0) = 0.3 ~0.8, 28=5~19°
(2) Achondrites : In( 100 )/In(0) = 0.4 ~1.5, 48 =4°~14°
(3) Irons: 1n(100)/In(0) = 0.2~0.8, 48=5°~11°

(b) Unstable MNRM
NRM's of E-, H-, L- and LL-chondrites and pallasites are generally unstable. Namely,

(4) H-chondrites: I,( 100 )/In(0) = 0.03 ~0.15, 4af=138°~167°

(5) L-chondrites: In( 100 )/In(0) 0.02~0.13, 4@4=10°~149°

(6) LL-chondrites: In(100)/In(0) = 0.04 ~0.30, 4 =0°.. 44°

(7) E-chondrite: In( 100 )/In(0) = 0.03, 4&=31°

(8) pallasite: In(100)/1,(0) = 0.05, 4G =95°

]

. A mple.
Fig. 2 shows the AF-demagnetization stability of NRM direction of H-chondrites, for examp

(c) Origin of stable NRM's

o 1 of a parent

The stable NRM of achondrites may be attributable to TRM of the outer silicate =i 1 metallic core

. s idal me .
planet in the presence of a magnetic field caused by a hydromagnetic dynamo within the flui

The estimated field intensity is about 0.1 Oe.

) i nagnetic field on
The stable NRM of iron meteorites could be attributed to TRM acquired in the 41t
entry into the earth's atmosphere.

The stable NRM of C-chondrites is still misterious.

=183~




l 8A- H 70 Magnetic Classification of Stony Meteorites ( II)

F G182 0 b At E (@)

Takesi NAGATA
National Institute of Polar Research
The Prior rule in regard to a relation between ( Fe®+Ni® ) and Fe®/Ni® and the Urey-Craig-Mason
law in regard to a relation between Fe content in FeO and Fe content in metals and FeS for chondrites

are reconfirmed for 14 newly analyzed chondrites. It is then experimentally confirmed that the saturation

magnetization ( Is) can reasonably well represent Fe’+Ni® or Fe° in stony meteorites except in C-chond-
rites and that the ratio of ({-phase magnetization to the total magnetization, Is(x )/Is, the main magnetic

*
transition temperature, % , in the cooling process and the Ni-content in metallic phase, Ni°/( Fe®+Ni®)

derived from the magnetic analysis are well correlated with Feo/Nio, whereas the @c"—value for C-chond-
rites uniquely represents Curie point of magnetite.

Fig. 1 illustrates an Is vs Is(& )/Is diagram, where E-, H-, L-, LL- and C-chondrites and
achondrites are represented by mutually well separated groups. Fig. 2 illustrates an Ig vs @;t diagram,

where also the above mentioned six groups of stony meteorites are well separately represented. These
two diagrams represent the Urey-Craig-Mason law on their abscissa and the Prior rule on their ordinates
for E-, H-, L- and LL-chondrites, whereas the abscissa and ordinate represent a very small abundance

(o ) < =
of Fe +Ni~ and the dominant Ni-poor X -phase of metals respectively for achondrites. For C-chondrites,
3 . . - * -
Is( X )/1s represents the ratio of kamacite to magnetite while @c does Curie point of magnetite.

.0 0 1,.0 % s
Onan Is vs Ni°/( Fe®+Ni ) diagram, the five chondritic groups are well separated from one another,

but the achondrite group partially overlaps the C-chondrite domain. This is a natural consequence of a
very small content of metallic phase in both achondrite and C-chondrites. Using all these three diagrams,

however, the six stony meteorite groups can be satisfactorilly identified on the basis of magnetic data alone.

i ———— ¥ o
I [ ‘
| B—| e
ﬁ_ A% v 1‘; i = 53 2 EH x ’,x;: o
CRe T - 3 gdj ) e ‘(
3 . LT ~ | 6 s
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l 8A— H 71 Thermal History of Lunar Materials and Meteorites—Magnetic Metallography for
Lunar Materials and Meteorites
. . = E4 % A
(RE 2 BRUAROAMR: #4 4690550 AER R TREAn BLE))
Takesi NAG ATA
National Institute of Polar Research

The Magnetic analysis has been applied on identifying the composition and structure of metallic phases

in the lunar materials as well as in meteorites except carbonaceous chondrites. An approximate linear

relationship between the saturation magnetization, Is, and the content of metallic iron plus metallic nickel,
(¢} v s - . 3

C(Fe®+Ni®), holds well for a wide range of C(Fe®+Ni°) from lunar igneous rocks (C <0.1% ) to iron

meteorites ( C ~100% ), being empirically represented by

Is = (210£10) C (Fe®+Ni°) emu/gm.

This result may suggest that the metallic phases in these materials comprise mostly & -phase and partially
AK2-, ( ¢+ )- ana i*-phases of FeNi alloys.

The thermomagnetic curves of 36 examined lunar materials are reproducible in laboratory thime-scale
éxperiments, namely these lunar samples are in quasi-stable state in laboratory time-scale. As shown in
Table 1, the metallic phases in lunar materials comprise Xo-phase only, or (X~-phase only, or ¢ and
Xo phases or (¢ and o2 phases, no (ot+}')-phase nor Y-phase dominantly taking place. Here, o~

: . ) : 3 int at
phase is so defined to be represented by a thermally reversible thermomagnetic curve having Curie point
750 ~ 770°C, which can be identified to either a Ni-poor ( < 3% ) kamacite or a /P-poor FeNi phosphide.

o
The co-existence of & and x2-phases indicates that the lunar samples were reheated up to over 800°C

and then rapidly cooled. The corexistence of X and Xo-phases indicates that the lunar samples once

Produced the breakdown of Fe-bearing minerals into metallic Fe®-grains by the subsolidus reduction mec'g"
R (o]

nism, or the exolution of FeNi phosphide grains from ¢ + y~phosphide phase by heating up to about 1000

and the following rapid cooling, both mechanisms being very likely to be due to meteorite impacts.

-phases
On the contrary, the metallic phases in ordinary chondrites are composed of - and (o ))-p
4 i an
°r X - and JV-phases or & -, (o +)*)-, and J-phases, The (ol+ /")-phase in these chondrites ¢ '
’ Hd=
be transformed to JV~phase by only one laboratory heating. there results indicate that the ordinary cho

i : 12 .
Tites were cooled down extremely slowly, approximately keeping the phase equilibrium between & and /*
atings and
~pPhases. Thus, the thermal history of lunar surface materials is represented by repeated reheatings

rapid cooling in comparison with that of ordinary chondrites.

Table 1. Compositions of metallic phase in ordinary chondrites and lunar materials
metal phase chondrites Lunar materials
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