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I —11 Dormant Neutral Line within the Distant Plasma Sheet: A New Substorm Feature

A. Wishida, M. Scholer, T. Terasawa (ISAS), S. J. Bame (LANL),

G. Gloeckler (U. Maryland), £. J. Smith (JPL) and R. Zwickl (LANL)

Basic signatures of reconnection in the Earth's magnetotail are the southward polarity of
the magnetic field and the tailward flow of plasma. Analysis of these signatures has led to a
wigely accepted view that reconnection occurs at two places, namely in the near tail (radial
aistance B ; about 15 Re) ana in the distant tail (R : 100 to 200 Re)' The former is transient
and sutstorm associated, while the latter is a more persistent feature.

This paper reports that there exists one more kind of reconnection in the magnetotail.
Figure presents ISEE-3 data obtained at R of about 80 Re. Starting from the time indicated by
the vertical line, the field inclination (G) turned deeply southward demonstrating that
reconnection has taken place earthward of the observing site, but, unlike reconnection
signatures documented in the past, the flow speed (E) did nct increase. Count rates of
energetic particles (A and B) increased, however, and the energetic electron flux peaked at the
time of the deep southward turning of the magnetic inclination. Start of the tailward flow was

recorded about 30 minutes later () when the tailward directed ion anisotropy (A) was also
de tected.

Reconnection signatures of this (A)
kina are observed quite frequently when 100 —
ISEE-3 was earthward of about 100 R, ISEE-3
but not beyond. OQur interpretation is " (-80. 10. 9)
as follows. A neutral 1line of the
third kind is produced somewhere
between 40 Re and 90 Re. Tailward flow 10— PROTONS
from this neutral line cannot develop L 30-36 kaV
as it 1is blocked by the backpressure TAILWARD.
from the distant neutral line. This —
nevtral line is almost dormant with (B) ELECTRONS
regard to the generation of the fast 75-115keV
tailward flow. Then about 30 minutes 10
after the initiation of the above, the
near-tail reconnection begins and the 5
blocking effect of the distant neutral ((:) 5: LOG (DENSITY)
line is overccme. The onset of the BE —  T Te
tailward flow correspcnds probably to (D) :_:‘_:EG (TEMPERATURE) | n
the onset of the substorm expansion s
pnase as identified by the near- tail (E)ggg FLOW SPEED "U\/L,L‘[’M‘r
observation. We héive also found by ;gg% h
simultaneous ISEE-1 observations that (F)f;g \J FLOW AZIMU
the plasma sheet at R of less than 15 o0 MM“M{U MA/N Lq \hWL
Re expands when the strong tailward -90 L
flow disappears at R of 80 about Re' (Ca):g: LD NCLNATION
This supports the association of the s
plasma  sheet expansion with the D n | ' v ' r)——“‘——
substorm recovery phase. 6 7 8 9 10 "

APRIL 12, 1983



I =12
AURORAL PARTICLES AND IMAGES OBSERVED BY SOUNDING ROCKET AURORA 1,
2, AND 3 AT SYOWA STATION, ANTARCTICA.

Ejiri, M (NIPR), 25th JARE (Japanese Antarctic Research Expedition)
rocket team.

The 25th wintering party of Japanese Antarctic Research Expedition
has been assigned to perform three sounding rocket experiments using
5-310JA-8, 9, and 10 rockets. Installed instruments are

VAT : Visible Auroral Television

PHO : Photo-multiplier

ESP : Energy Spectrum of Particles

NEL : Number of Electrons (Impedance Probe)

LP : Langmuir Probe
TEL : Temperature of Electrons
GA : Geomagnetic Aspectometer

HOS : Horizon Sensor

Main objective of this campaign is to clarify the causality between
auroral particle energy spectrum and its images of auroral emission,
corresponding to various phases of polar substorm activities.

Three rocket have been launched successfully and named as AURORA 1,
2, and 3.

launching max. substorm
time (UT) [altitude aurora phase

AURORA 119840404 192701| 202 km|active aurora(~30kR) break up

AURORA 2]18840503 221410 204 Kkm|stable arc (~ 2kR) pre~-break up

AURORA 319840528 231713 209 km|diffuse aurora(~2kR) post—break up

VAT gives the auroral still images of 100 X 100 pixels
( FOV : 53°%x30° ) every 6 seconds, and ESP observed particle fluxes
of 32 energy steps every second. Quantitative relations of these
two are presented, as well as clear differences between different
auroral types are also discussed. PHO measures 427.8 nm emission
intensity giving three different altitude profiles of the emission.

The authors express their sincere thanks to all co—workers for

their valuable contributions to this campaign. All data are available
at the National Institute of Polar Research in Japan.
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I1-18 TIME SCALES OF EXPANSION AND CONTRACTION OF THE AURORAL OVAL

H. NAKAT (Makino High Sch.), Y. KAMIDE (Kyouto Sangyou Univ.), and
D. A. HARDY (AF Geophysics Lab. Hanscom Air Force Base)

The auroral oval expands and contracts dynamically in association with variacions of the
substorm activity and of the interplanetary magnetic field (IMF). It is widely accepted that
the Bz component of the IMF primarily controls the location of the auroral boundary (Kamide
and Winningham, 1577; Hardy et al., 1981). The correlation coefficients of the equatorward
boundary of the auroral oval with Bz, however, is rather low, falling between 0.4 and 0.7 in
each nightside local time. Makai and Kamide (1983), using DMSP auroral imageries, showed that
the auroral boundary location represents an integrared effect of IMF variations over several
hours. Our purposs in this paper is to examine quantatively the dynamics of the auroral oval
in response to detailed IMF variacions. ’

Ve utilized the Auroral Boundary Index (Gussenhoven et al., 1983). It is derived from the
equatorvard boundary of the precipitating electron observed in the evening sector by DMSP/F2
and F4 by being projected to the midnight meridian along the averaged auroral oval boundary
classified by Kp. Thus the auroral boundary index can be regarded as the equivalent equatorward
boundary of the aursral oval ac midnight.

The expansion and the contraction of the auroral oval is able to be represented by the
2arthward and rhe railward movement of the inner edge of the plasma sheet, respectively. It is
assumed that wich change in the polar cap potential drop, the inner edge of the plasma sheec
MOves earthward or tailward uncil an "equilibrium'' condition is satisfied. Here, ''equilibrium"
is defined as the plasma sheet inner edge being coincident with the zero energy Alfvem layer
{see Hare] et al. (i981)). The shape of the Alfven layer depends on the strength and the dis-

txd

ibution of the magnetospheric electric field. Ve assumed thac che zero energy Alfven layer
3t midnight (L) can be expressed in the form L\=«<§p;1/ ® (1), vhere B _ refers the polar
;ap Potential drop being related to the solar wind parameters by épcﬁaO‘*aI BsVa (2), where

S=~

n

Bz when Bz is negative and Bs=0 when Bz is positive, V is the solar wind speed, and a factor
s indicacing the cempression effect of the magnetic field in the geomagnetic sheath, is defined
as 12 nT/B when the magnitude of the IMF (B) exceeds 12 nT, and is replaced byn =1 when the
ratio exceeds unity (see Reiff et al., 1981). In (1) and (2) @, &, a,, and a, are constants.
Before the equilibrium condition is reached, the inner edge of the plasma sheet moves toward
the zero energy AlZven layer given by (1) and (2) through variacions of BzV. We assumed that
the rate of the inner edge movement is proportional to the distance between the inner sdge ar'nd Ne
the Ztye ST Alfven layer; d L(t)/dt =(1/7)(L,-L(£)). Then we obtain L(£)=(1/7) SOLAE(E B
+Lie T (3), where Tis a time scale of the inner edge movement, and L; is a radial distance
of the inner edge atr =0,

¥e have used the auroral boundary index from January 1, 1978 to May 1, 1978. Using cthe
least squares method, we found the following resulzs: a) combining (1) and (2), the radial discance
of the Alfven layer ac midnight is represented by LA—Z'S=5'7X10_BBSV’}/“OO +7.6x107 ()5
b) the time scales for the expansion and for the contraction of the auroral oval are 45 minutes
and 8 hours, respectively. Using (3) and (4), we could predicc variations of the zuroral boundary
index. A correlation coefficient between measured RS b ‘r b QJ'MNL':;"II' o
and predicted boundaries is 0.85. Figure 1 shows an 3 S

example of variations of the predicted auroral oval
position (

BV /

a solid line in the lower panel) along with X —p
the values of the aurgral boundary index (closed i P '
circles). Variations of the solar wind parameter

BzV/400 (nT km/s/400) are showm in the upper panel.
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A note on compressional components of Pc 4-5

H.
Department of Physics,

An effect of the ring current on the compres-
sional magnetic component of Pc 4-5 is discussed.
It is also suggested that there is a structure
which is common to ¢ight events of the compres-
sional components observed hitherto.

¥e believe that observable hydromagnetic waves
such as Pc 4-5 pulsations in the magnetosphere
are most unlikely to be purely poloidal or purely
toroidal.

In general, the Alfvén and fast modes

couple each other. The standing oscillation of

hydromagnetic wave in the magnetosphere may be
deseribed in terms of the orthogonal dipole co-
ordinates (Q.}L,ub). where V=sin (:'/r, constant

along a dipole field line, AHd/U=c055Jr“, constant

along an orthogonal trajectory of the dipole field

line. (r,O,?) are the spherical polar coordinates.

The magnetic_field of dipole is given by B= Be“
where B=(M/ra) (1 + 3cos 9)1/-and \f is the
dipole moment. The unit vector e, is along the
dipole field line. The wave electric field E under
infinite conductivity is given by E=-y X B,
where v=9¥/2t is the velocity of the wave, and
gis the displacement vector. We assume that the
wave has time and azimuthal dependence of the
iwt - mP)

form e and the effect of the displacement

parallel to B is negligible. The electric field

parallel to B, E/“, is assumed to be zero.
the form of ffto be
3= 000/ heB) Lt W

where D(Q}Q is function of y and u. The boundary

We assume

condition which D(V%/O must satisfy is that D(Y,x)
-0 at the surface of the earth [T:RE)' that is,
2zc0s & = :(l_REQ)l/ [nErodUCing a new variable
‘LM.*‘):BW[D(V,M/B»‘]t(,}) (2}
PO =R Rbv)LI ],
we have from the linearized equation of Faraday's
{ AW~ -my
L g (i) L) e T o)
§P < (B/hy) (Fav) (1787 )

given by

where

wt-m¢)

(',m//“(/“})[_a/a/«)_(\ju)@ "lwr-’lnlf’)t )($>
Bu =(- a"x/hw/w)([. )/tJ*)B/R) L0 /( " . )
B, =(/hvhp)(Var B o) (T/B7)]e T )

= (- ah () R LG e )

] ;, from (1), and
Yo1s unperturbed mass

where we use J-E=0 to obtain
29,/2€ + 7+ (§v)=0 for § .

Hyogo College of ‘ledicine, Nishinomiya,

Murata

663, Japan

density, ?6=;B[92}0' and ?1 is perturbed density.
Three components of the perturbed magnetic field
B1 are (B, ,%M ,Bg ). h, hﬂ-' and hy are the
scale factors. The polarization of the coupled
modes may be discussed using (3)-(8). In the eq-
vatorial regions where the ring current is located
(typically at radial distances beyond 4-5 RE)
during the main phase of magnetic storms, the
background magnetic field may deviate from dipole
one. We can easily estimete an effect of the ring
current on the compressional magnetic component.
We put the magnetic field due To the ring current
J0 to be BJ, where BJ _/ubJo
and V-BJ:O. Then the compressional component is

must satisfy 7 X B

represented as (3/‘\2)(50 Bo) )
Eai = Ay Bp Yoo
where B°=BD*BJu, BD is the dipole field intensity,

and BJ}\
of (9),
(5) using (1), where B in (1} must be replaced

with By and total magnetic field Bp+By must be

is the wcomponent of BJ In the derivation

we use the similar method to those of (3)-

considered in the estimation of Bu. 1£ Jo=0.

we have from (9) (Q/')V) (RD) - ()
T "

which is also derived from (3) and (6). Near the

equatorial regiom, (?/aQ)BDZ:>0 is usually satis-
field.
intensity is distributed in the magnetosphere,
(3f7v)(B By)=0 in (9) is expected at some point,
that is, Bu=0 there. Then (2/2v) (B By)> 0 or
(/d¥) (B BD)<’0 is also expected at other points.

This ring current effect may influence the polari-

When the ring current with appropriate

zation of waves.

For the compressional component of Pc S,
Barfield et al. [1972] reported one event at the
ATS-1 satellite near dusk. Five events were re-

corded by the HEOS-1 satellite between 8 and 12 RE
(Hedgecock, 1976) {one is near dawn) .

For the compressional Pc 4 pulsation, Hughes et al.
[1979] reported two events at ATS-6 near local
midnight. Using above Eight events, we check the
polarizations of (By, %H) under the assumption of
First odd mode. It is suggested that the pulsations
of all cases are observed at the condition of

(2/v) (ByB,) >0.
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I-31 HIGH ELECTRON DENSITY CONDITION PRODUCED BY PRECIPITATING
ELECTRONS 1IN THE POLE REGION OF JOVIAN TIONOSPHERE

Hiroshi OYA

Geophysical Institute Tohoku University
Sendai 980, JAPAN

The electron density distribution in the Jovian ionosphere has been
investigated theoretically by Gross and Rasool (1964), Hunten (1969) and
Shimizu (1971). These results show that the maximum electron density is almost
107 /cc at the maximum value. Even if the arriving ultraviolet radiation from
the sun is 1/25 of the earth, the produced electron density is almost same with
electron density in the earth's E layer. This is mainly caused by the very
siow rate of the recombination of the proton with the electron. With the
recombination rate of the proton, as small as 6x10 * cm°/sec. The results
have been confirmed by radio occultation technigue using the Voyager
spacecrafts. The observation shows that the maximum density is almost egual to
the theoretically predicted one. The observation results obtained in the low
latitude region is, however, eroneously expanded for the consideration of the
real state of the Jovian polar ionosphera. In this paper then we will reporc
the theoretically estimated results of the electron density, in the polar
ionosphere, that is mainly controlled by the precipitating electrons.

The obtained density value shows maximum of 2x10’'/cc. This corresponds to
the plasma frequency of 40MHz. The produced electron density is directly
connected to the flux density of the precipitating beam. The present results
are corresponding to the precipitation which were forming aurora in Jovian
colar region detected by Voyager (Broadfoot et al., 198l). The actual state of
the polar region plasma may be largely dependent on the auroral actiyities and
the jonospheric plasma density may highly be variable from 10~ to 10 .

There are comments (Smith, 1976) on the conversion mechanism- (Oya, 1974)
as origin of the Jovian decametric radiation. The main claiming points in
these comments are that there might be no condition where the local plasma
frequency f£_ coincides with the wave frequency above 20 MHz. But it becomes
clear by thBs work that the arguments are made only for_the previously
estimated and observed electron density value around 10~ /cc in the low latitude
region of the ionosphere. When we consider the effects of the particle
precipitation, the condition of the polar region of the Jovian ionosphere is
indicating very suitable density values to the conversion theory.
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and POSéibly suggesting improvement of experimenta

‘;l“—;—‘— i following items
= ecsiiig“ objectives of the present simulation are to study the
quantitatively:

i the
: rticles such as
Nonlinear dynamical behavior of injected PUISEd.:eagigiribution function.
nonlinear avolution of the beam shape and velocity

. 3
M m i s by the injecte«
* Linear and nonlinear excitation of plasma and radio wave Y _
vou1 leration and heating of background plasma
* Nonlinear frocess of particle acceler
b

; i etic fields.
€am particles due to self-consistent electromagn

Models ang Codes
* Particle and fi
magnetic Fielg
grid points and
consistent field

i llel
i ace and is para
v The Thjecedd Baan i assomsd to have a pUl?i? shaped in sp N
£o the extarpnai magnetic field (i.e., y-aXls) . . electromagnetic
* The code used h)tge present particle simulation Ls ; g:élgniversity (KEMPO) .
tWo-and-half dimensional particle code develoged é?r=Ztions.
* Periodic Soundaries are used in both the x an Y we use a Erame, hereafter
* To be able to sae more clearly the beam deformation

initi speed along the y-
teferregd to' as the beam frame, moving with the initial beam sp
axis,

eld dynamics arz fo o - n i ternal
i lane. A uniform ex

4 i wed in the x Y.Q e . : -

is al‘Ollthhe y—-axis The x-y plane is dlvlded_lnt‘o 6.4 x 256

10tion of the 153,.8 8 particles are followed in their self-

i { 4

Main Resultg

__‘T~?Rg-rg?écted
Perpendiculay
interaction.
three Parts,
to B , while a

- both in
Pulsed beam with a finite spread at t=¢ egg??isphase of
(x-) and parallel (y-) directions at and finally splits into
Later the beam is giorgated along B8 oo i the direction parallel
The main portion of the beam slows down in the initial beam
930”3 °fhfr;Cti°nal plectrions move faster Ehzge even slower than
- We observed a fraction of the beam electrons whic hose
the main ortion of the beam. rated while thos
* Beam elecirons in the front edge of the pulsed beam 2rihzc§:;§ are decelerated
at the rear of the beam are decelerated. the bulkdti:CUlar directions.
along B apg g heated in both parallel and perpen and at the same time a
The bacRgrouna electrons and ions are also heatedbgih ions and electrons. The
Pigh energy taj) 18 created via acceleration for endicular directions.
accele:atiOn takes place in both gaksliel and p?igd the electron plasm? waves
Various kings of plasma and radio waves are exci r hybrid waves, quasi-free
being the strongest. Other waves include, the uppe
Space radio waves and LHR waves.
"oohe energy flow in the system is as o e electron gun is converted both
1) bc énergy supplied by the oower source of ¢

injected electron
to kinetic énergy (KE) and potential energy (PE) of the inj
beam.

2) The pE

*

*

—_— rge of the
which is needed to maintain a locally injected excess charg
beam, is then converted to electrostatic waves. @ to amplify ths electron
3) A portion of the kinetic eneryy of the beams 1is :se
olasma waves, thus making them the strongest Waved'lower hybrid waves,
4) The electron plasma waves, upper hybrid waves inons as well as the
accelerate some of the beam and background el?i Fn the velocity distribution
background ionsg and creaate the high energy tail i
function of each species. . trapping of resonant particles takes
As the excitad waves rgach saturatloglbackground electrons and ions.
place resulting in heating of the bea
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We studied a nonlinear process of heavy ion heating cau . Ywe rewrite the
i : following

ion-cyclotron wave via computer simulations. In the

t
i i 2vealed by the presen
outline G&f the process of tha heavy ion heating which was reav

study.

(&Y Initial State

o wave exists in a plasma.

* Major heavy ions are cold.
*

x . : mperature.
Minor light jon jg hot with an anisotropic temp

(B) Transition stage

i usly
i i otons. Simultaneo
* Ion-cyclotron waves are excited due to anisotropic hot pr
ing waves.
SXC1ted forwarq and backward waves produce standing : rorce eaused by the
" Parallcy electric field is excitad by the ponderomotive ,
amplitude Modulation of the ion-cyclotron waves. .
i i ar =]
Paralle] electric field accelerates the ions in theap -
i ensi .
Hoedensin the paralle] direction medulates the 1?n i the sloshing motion
factors esponsible for the slowing down
are A7,

tion due
: is the parallel mo
associated with the ion-cyclotron waves. The first is

to the

Three

, lace where the ion
Parallel electric field which pushes the ions to a p

. 4 is
N ic field. Secon
Sees the different amplitude of the perpendicular electr

i lar
C v in the perpendicu
the  resonant Phase-trapping and subsequent phase-mixing i

. he thirxad
2 1@ vector. T
Velocity plane With respect to the perpendicular wave fie

dominant
. ' b of the most 1
s the Lemporal change of the most dominant wavenumber

Wavenumber of the excited ion-cyclotron waves.

(C) Final State

Ion‘CYClotron waves still exist.
* Major heavy ions are warm,

* Minor hot light ions are isotropized.

The remarkable Points aras :

romotive force. )

* The standing wave nature is the cause of the ponde ) rowth rate at its
; r

* Wave eéxcitation jg not always determined by the linea g

. oton
i ime as the pr
initial stage. Most unstable wave mode changes with ¢t

temperature anisotropy Changes.
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m—-10 Global Distribution of Magnetic Anomalies from Magsat
D.W. Strangway and J. Arkani-Hamed

Department of Geology, University of Toronto

Magsat was a satellite launched to map the earth's magnetic fleld. We have
analyzed data from this satellite to develop a map of the world wide distribution of
magnetic anomalies. Data were carefully selected to represent quiet perlods and the
IGRF was removed. Data could be considered as two independent maps corresponding to
dawn and to dusk so that correlation studies of these two independent sets could be
used to assess the reproducibllity of individual anomalies. Low order residual
harmonics were removed since they could reflect residual affects from removing the
IGRF and ring currents in the lonospheric region. The latter are of opposite sign
between dawn and dusk. Harmonics above degree 60 showed poor correlaton. We have
therefore produced a map of global anomallies corresponding to harmonics between
degree 17 and degree 60. Since the earth's field varies both 1n intensity and in
direction over the globe, the anomaly has been normalized to be equivalent to a polar
map. This map 1s commonly referred to as a map of apparent magnetlic susceptibility.

Many features of the map are of geologic interest. The continents have Strong
anomalies. Young oceans have only weak anomalies, while older oceans have stronger
anomalies. Major suture zones often have negative anomalies, while down-going slabs
have positive anomalies. Most of the observed anomalles can be explained by
temperature variations and compositon variations in the lower crust, where material

is still below the Curie temperature.
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1 Fralc
Toluca WAZET Polycrystalline. Coarse Octahedrite T, Widmanstatten Pattern HS MFFRCIDW SND, THOWVLATDE
Ee. TIga T8y 5 L. Kamacite R Taenite Offh Plessite. Clear Tacnite TIZ Cloudy Taenite 7L ¥ Fe-Ni &%
>Hb. Neumann banddEBH HNE. TDLSLZHEEL TFEL m LITOKEXET K L LL Chondrite FIZEZFNTRD. N
ABORERAEE T A, L0535 Kamacite & Taenite OHORETHEHERL. Achondrite % Ni 0¥D7s1> E H Chondrite
O ATO Fe-Ni RFLFXBILETMETH Y. TTCBL OREAEEENT VA, Ll Plessite, Cloudy Taenite
Zxuz Clear Taenite OESIIERL. BRETH B EHEEENAICE A D ST THTNOMRILANENE b OMBL. Eelx

Z0 55 Clear Taenite D&% Toluca WAZRM HIRD HL. TOREHREA LR SANC LI OTEET 3.

2 Clear Taenite X$

Toluca LASER 2.5 N O Hel Gz 208ERY. Kool 3B 1 EMSIT SHATRTH. coOVERcEh Ni K
SO ERLTERL Ni (B Clear Taenite OWHAMEBLNA, Bl Clear Teenite '3 14D 3 v 5 DIHMIIJERE N T
ZNT. BEEOHETEONIEEOBE L3 2T 2 Lic £ h. 1450 Clear Taenite MFLNB., TDL L TIFHIUF
B & ole FEE0 del (OEBEL T, 58278 Clear Taenite £183. 0 Taenite E. Kamacite &IEL TUWHET. HEER
B3RS Cloudy Taenite FIEET 55,

3. FEEgEE

Clear Taenite 0.1-0.5 mg DFFAESID R WEL. E-1 H 5 E-2 emu/g OKE X T R HUFBLERETHD. 1 .
FHOESO MF & 550 0e LILET. #cT 1200 0 2BA RSO 7. - /fFERLo T 2T TERT LS,
550 C 3T FERNITETHBA% 500-600 C T2uifie NRU FEEREL. 650 C ¢ 0 L7275, ARV ORHEE 1200 Oe T 3R
L0 a3, 650 C % THERYL Y 150 Oe TEIMT 5. MRUIFROLAEENT. 500 C »> 5 530 C DBz BB EHEOE
FNHLN. 850 C T, FEAY YLD, —JF SEIMERT 550 C » 5B I T, LNDNCRHEBEEOWIASALNE . v
F Ly aEBRE, R OL SN E L THSHREA, M FEET He XTREFEHD tee DISEAEDD 515,

LI EOEER Toluca F20 Clear Taenite 1X. 500 A% 600 C THEBMALKE (T A2kAsh. Clarke and Scott (1
980) ASrHG T3 X Sic. Tecrataenite TH5. T TORBETAMERIT Nagata and Funaki (1982) tzZR& N A Y-74160 % ALH

-77260 o> Tetrataenite OEEHTAERL AL THS. Tetrataenite O NRY IFERICH HEL S &» 5. L LL Chondrite 2
LR PR AEAE, TOFERGEETAAENH S,

References: Clarke. R S. and Scott R D. (1980) * American Mineralogy. 65 624-630,
Nagata and Funaki (1982): Mem Natl. Inst. Poler Res.. Spec. Issue. 25 222-250

F 1. Tolues WARKA® Tetrataenite 0 HEEFE

Is Ir He Hre 10| —
Sample | heating =
. emu/g emu/g Oe Oe
before (143 5) 28.0 450 729 >
1 g
after 141. 8 5.0 12 30 5
\ | vefore | (1525) 708 695 g7 | 4%
' 2
: after 163 5 19. 0 22 30
, | before | (1335)  27.0 445 704
[ oafter 130. 4 15.5 18 23 . . . -
) 100 200 100 100 00 600
Is = Saturation magnetization. Ir = Saturation remanent T e

magnetization. He = Coercive {orce, Hrc = Remanent coercive force.
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TABLE 1 Average paleomagnetic directions of Late Tertiary
Formation Name NPT B T a K vae P n Age (Ma)
(1l1Ma-14M3) .
Yamadera 2. R ~14%55 969.7 - - 11.3(k-7)"
Okuramata 2 N -10.1 51.1 - -~ 14.1(K-A)*
Mean (sites) 4 =132 60.5 15.3 37.2 70.2N 80.7E 17.7 23.3
(Formations) 2 -11.7 60.4 - - 69.5N 80.BE == -
[20Ma-32Ma) )
Higashiohtorigawa 1 R -27.4 50.5 -— e 21 (F-m°
Daijima 2 N -30.0 47.6 == -- 227, 208 (F-1).
Hatamura 4 R -43.4 84.5 24.2 15.4 22¢ <25(K-a)°
Okatsugawa 6: iR ~#40.5 540 . 11.6 3us 25 (K-A)6
Yunosawagawa 3 N -43.5 63.1 21.4 34.2 253 (K=A)S
Nisatai 1 N -66.9 39.4 B EE 32 (F-1)%
Mean (sites) 17 -4).2 56.5 7.2 25.7 60.8N8 S57.BE 7.5 10.4
(Formationg) 6 -42.5 54.0 11.0 137.8 57.0N 56.0E 10.8 15.4

a:Samata(1976), R:Nishimura & Ishida(1972), y:Suzuki(1980), S:¥onda & Ueda(1980), c:Matsuda et al.(1985),
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20 BAEIIT v, W, 1. FER AN 6.1 + 1.6 Ma {(FT)
ITARTpF A B FRRIFT & b 4 0 ¢

Kunimi Formation
Dm=5.3°E, Im=47.0, o’%=17.0°, n=3
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B E AT in c id TR U T D, & » 14.1+2.0 Ma (FT)
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