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[FEfE I Am R AN AR EHE | (FY1980-1999)ICL->T
BohEEHEYI7OLHES SARSATE

HREE -hHEXR LHFEF-RBETF

Rie Morijiri, Mutsumi Nakai, Naoko Ueno and Tomoko Ogishima (2005) Paleomagnetic and rock-
magnetic study of marine sediment core samples taken by the Antarctic Geological and Geophysical
Research Project of Japan National Oil Corporation (FY1980-1999). Bull. Geol. Surv. Japan, vol.
56(9/10), p.341 - 373, 28 figs, 2 tables.

Abstract: Paleomagnetic and rock magnetic studies were performed on 22 sediment core samples
taken by the Antarctic Geological and Geophysical Research Project (FY1980-1999) of the Japan
National Oil Corporation (JNOC). These core samples were made available since 2002 after being
transferred to the Geological Survey of Japan, National Institute of Advanced Industrial Science and
Technology (AIST), and their reports were released. These cores did not suffer serious magnetic dam-
age, though they have been kept in a room temperature since 2002 after being kept refrigerated for
more than 10 years. Our results of measurements of natural remanent magnetization (NRM) and mag-
netic susceptibility agree with the results of the JNOC reports. Some magnetic parameters, anhysteretic
remanent magnetization (ARM) and saturation isothermal remanent magnetization (SIRM) were also
shown in our figures, which were not measured during the project. They are important environmental
magnetic parameters and would be useful for the research of the Antarctic Ocean in the future.

Keywords: Antarctic Ocean, marine sediment core, paleomagnetism, rock-magnetism, JNOC
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Table 1 List of magnetic measurements which were shown in JNOC reports.
year | cruise,core NRM Sus. others area
1980 | TH80(PC101-109) 4 0 0 Amundsen Sea
1981 | TH81(PC201-209) 1 0 0 off Queen Maud Land
1982 | TH82(PC304-306,G301-309) 1 0 0 Dumont d'Urville Sea
TH82(PC301-303) 2 0 0 Ross Sea
1983 | TH83(G401-402,PC401-402,406-407) |0 0 0 Dumont d'Urville Sea
TH83(PC403-405,G403-405) 0 0 0 off Wilkes Land
1984 | TH84(PC502-505,507) 5 0 0 Prydz Bay
1985 | TH85(PC601-606) 4 0 0 off Queen Maud Land
1986 | TH86(PC701,G701-709) 10 0 0 Amundsen Sea
1987 | TH87(GC801-809) 9 0 0 off Antarctic Peninsula
1988 | TH88(GC901-908) 8 0 0 off Antarctic Peninsula
1989 | TH89(GC1001-1006) 6 0 0 Prydz Bay
1990 | TH90(GC1101-1109) 9 0 0 Dumont d'Urville Sea
1991 | TH91(GC1201-1202) 1 0 0 Dumont d'Urville Sea
TH91(GC1203-1208) 5 0 0 Ross Sea
1992 | TH92(GC1301-1302) 2 0 0 Dumont d'Urville Sea
TH92(GC1303-1308) 6 0 0 Ross Sea
1993 | TH93(GC1401-1409) 7 7 0 Dumont d'Urville Sea
1994 | TH94(GC1501-1509) 9 9 Hysteresis off Wilkes Land
1995 | TH95(GC1601-1602) 1 1 0 Dumont d'Urville Sea
TH95(GC1603-1606) 4 4 0 Ross Sea
1996 | TH96(GC1701-1710) 9 9 AMS off Antarctic Peninsula
1997 | TH97(GC1801-1806) 5 5 AMS off Antarctic Peninsula
1998 | TH98(GC1901-1903,1907) 4 4 AMS off Wilkes Land
TH98(GC1904-1906) 3 3 AMS PI'de Bay
1999 | TH99(GC2001-2009) 0 0 0 Prydz Bay
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Table 2 Location of coring sites.

Area Code; QML: off Queen Maud Land, DUS: Dumont d’Urville Sea, WL: off Wilkes Land, PB: Prydz Bay,
AS: Amundsen Sea, AP: off Antarctic Peninsula, RS: Ross Sea.
Remarks; A: sampled from cores stored in a room temperature for one year, B: sampled from cores being kept

refrigerated.
Cruise Core area | Location(deg) Water Depth(m) Section Remarks
TH81 PC204 QML | 05.343W, 69.570S 1844 1,234 B
TH81 PC208 QML | 34.215W, 69.906S 4360 1,2,3,4,5,6,7 B
TH83 PC401 DUS | 137.018E, 62.831S 3816 2,3,4,5,6,7,8 A
TH83 PC404 WL 105.153E, 63.936S 3536 1,2,3,4,5,6,7,8 A
TH84 PC505 PB 69.876E, 65.863S 2481 1,2,3,4,5,6,7 B
TH84 PC507 PB 75.123E, 62.817S 3805 1,2,3,4,5,6,7,8 B
TH85 PC602 QML | 40.008E, 60.442S 4639 2,3,45,6,7,8 B
TH85 PC603 QML | 43.080E, 66.001S 3157 1,2,3,45,6,7,8 B
TH86 GC703 AS 109.979W, 69.765S 3710 1,2,3,4,5 A
TH86 GC704 AS 109.027W, 66.536S 4524 1,2,3,4,5 A
TH87 GC809 AP 49.986W, 61.851S 3315 1,2,3,4,5 A
TH88 GC901 AP 58.994W, 62.744S 1455 1,2,3,4 A
TH88 GC903 AP 61.3089W, 60.534S 3639 1,2,3,4 B
TH92 GC1301 DUS | 145.017E, 64.829S 3341 2,45 A
TH92 GC1302 DUS | 144.992E, 65.485S 2537 3,5 A
TH92 GC1306 RS 169.993W, 75.770S 1450 2,345 A
TH93 GC1407 DUS | 130.518E, 63.749S 3687 1,2,3,4,5 A
TH93 GC1409 DUS | 130.498E, 64.583S 1318 1,2,3,4,5 A
TH94 GC1502 WL 112.340E, 63.990S 2656 1,2,3 A
TH94 GC1503 WL 115.995E, 63.292S 3368 1,2,3,4,5 A
TH94 GC1508 WL 118.438E, 63.999S 3232 1,2,3,4,5 A
TH95 GC1603 RS 178.283E, 67.821S 3326 2,345 A
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PC507: Comparison of NRM between JNOC report (solid circles) and this study (open squares). The data of

JNOC were not demagnetized, and the data of this study were demagnetized by alternating field at 35 mT.
Upper: NRM intensity, lower: NRM inclination.

Fig. 2
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GC704: Comparison of NRM between JNOC report (solid circles) and this study (open squares). The data of

JNOC were demagnetized by alternating field at 12 mT, and the data of this study were demagnetized by alter-
nating field at 20 mT. Upper: NRM intensity, lower: NRM inclination.

Fig. 3
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Fig. 4 GC1409: Comparison of NRM between JNOC report (solid circles) and this study (open squares). The
NRM data of INOC were demagnetized by alternating field at 30 mT, and the NRM data of this study were
demagnetized by alternating field at 35 mT. Upper: NRM intensity, middle: NRM inclination, lower: sus-

ceptibility
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Fig. 5 GC1503: Comparison of NRM between JNOC report (solid circles) and this study (open squares). The
NRM data of INOC were demagnetized by alternating field at 25 mT, and the NRM data of this study were
demagnetized by alternating field at 35 mT. Upper: NRM intensity, middle: NRM inclination, lower: sus-

ceptibility.
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Fig. 6 GC1603: Comparison of NRM between JNOC report (solid circles) and this study (open squares). The
NRM data of INOC were demagnetized by alternating field at 30 mT, and the NRM data of this study were
demagnetized by alternating field at 35 mT. Upper: NRM intensity, middle: NRM inclination, lower: sus-

ceptibility.
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Banerjee et al.,1981).
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3.5. ARM./SIRM
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K % < % % (Sugiura, 1979; Yamazaki and Ioka, 1997)
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B AR AT 1IN0, a7 OMHIZOVWTIE
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KEZOLN AN #FZ, & RZEOME B8P,
BHIKSEWED 7 £ v & — DN E— NB%, Wi
BRMERE D A RIS BHERIC A £ LA, HIS
iR WA, O RE T d B EERET - HEE BE
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PGB E GREE S 15540442) Ok % 21T %
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s — HEFIHFZE (04B006) & L CHEfEL £ LA, 2
THEE A OXIE 7Y —Y 7 b GMT (Wessel and
Smith, 1998) Z MW TR L £ L 7.

—

FEIX — 28X

ZNZENDaATIZONT ED (DFIHARER, QMR (@) &35 mT CRIHM AT~ 1= R bisE (O),
Q){EfE72 L (@) £35 mT CARFIEK 21T > T B bR A (O),, OARME R (@) £ SIRM (L), (5)ARM/SIRM
(@), (6) Stt, S0t () £S031 (@) . PCA04IZARMZ U E LR D3 >7-.

From the top panel,

(1)Initial susceptibility (O), (2) Intensity of NRM before (@) and after AF demagnetization at 35mT ((J), (3)
Inclination of NRM before (@) and after AF demagnetization at 35mT (1), (4) ARM-susceptibility (@) and SIRM
(), (5) ARM/SIRM (@), and (6) S-ratios, S-o.r ([1)and S-031 (@)

ARM of PC404 was not measured.

—350—



susceptibility(SI)

NRM-Intensity (A/m)

K —ARM (ST)

5
||||!||||!||||!||||!||||!||||!||||!||||:
3 =
2.5
2
1.5
1 ||||||||||||||||||
2.5 1071
||||!||||!||||!||||!||||!||||!||||!||||:
2 =
.5
1
5

NRM-Inclination

ARM/SIRM

S-ratio0.3

FE A R OO VS HERI 3 7 O T MR S - R g SR (RRILIE )

...................................

........................................................................................

094 IIIIiIIIIiIIIIiI

0 50 100 150 200 250 300 350
depth (cm)

BT PC2042 4 —VE—FTVFIh
Fig. 7 PC204, off Queen Maud Land area.

—351—

10
60
50
40
30
20

(W/¥) NYIS

0.85
0.8
0.75
0.7
0.65
0.6
0.55

| "0013..-S



. 1.5 103
)
& 1108
=
‘S 510
o
(6]
(&)
g 0 100
w
E 8102
=<
> 6 102
s
2 4107
1=
= 2102
=
£ 0100
- 9
S
E§ 45
Eé 0
L 45
[a'e
=
-90
1.25 1072
)
=
[a'<
<
N
=
[a'
%)
~.
=
[a'<
<C

S-ratio0. 3

WE A2 Y  20054F $556% 59/10 5

..........................................................................................

depth (cm)

8 PC20824—vE—FT VI
Fig. 8 PC208, off Queen Maud Land area.

—352—

(W/¥) NYIS

| "0013..-S



susceptibility(SI)

NRM-Intensity (A/m)

ARM/SIRM K —ARM (SI)

S-ratio0.3

.5 107

NRM-Inclination

FE A R OO VS HERI 3 7 O T MR S - R g SR (RRILIE )

8 1073

6 1073
41073
2 1073
0 100

1101

5 102

0 100

..............................................

R

200 300 400 500 600
depth (cm)
BIX PC602 2 A —E—F TV Fih
Fig. 9 PC602, off Queen Maud Land area.

—353—

(W/¥) NYIS

| '001384-S



susceptibility(SI)

NRM-Intensity (A/m)

K —ARM (SI)

—_ -

ARM/SIRM

S-ratio0.3

NRM-Inclination

.5 1073

2 103

51073

11073
5 10
0 100

.5 107
2 10
.5 101
11071
5102
0 100

WE A2 Y  20054F $556% 59/10 5

PC603

0 200 400 600 800

depth (cm)

10K PC603 27 A —YE—FF VN,
Fig. 10 PC603, off Queen Maud Land area.

—354—

(W/¥) WIS

| 0013845



R A 3 OO Y S HERR I 3 7 O d MR S - A S (R DR )

PC401
104
104 E
10-4
10-4
4 10-4
3 104 - - : -
2 10-4 ' A BN S S S

o1 o 4 o

susceptibility(SI)

2 10!
1.5 107

1071
5102
0 100

NRM-Intensity (A/m)

NRM-Inclination

—_

K —ARM(SI)
(W/¥) NYIS

ARM/SIRM

S-ratio0. 3

07 E||||i||||i||||i||||i||||i||||i||||i||||

0 100 200 300 400 500 600 700 800
depth (cm)

11X PC401 7 2 E YV F o 7 EILE,

Fig. 11

7277 Unild R 13 Bartington MS-2 ¢l 7 < Kappabridge KLY-3S CillliZ X 117=. SIRMIZIEA» D2 7 1l E (#5~
6cmflE) THZDICKH LTSI E (K912 ~ 15 cm HkE) (SEE S, BIRMIZ03TOAFM SN TS,

PC401, Dumont d’Urville Sea area.
Susceptibility was measured using Kappabridge KLY-3S instead of Bartington MS-2. For S-ratios, S-0.3 T was shown. SIRM was
measured every six samples.
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Susceptibility was measured using Kappabridge KLY-3S instead of Bartington MS-2. ARM was not measured.
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