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Abstract Paleomagnetic and rock magnetic investigation were undertaken in a continental slope
core B5-4 in the Bering Sea for the purpose of acquiring intensity and direction of the geomagnetic
field. The results are as follows. (1) The magnetic properties are uniform except for the finer
magnetic grain size of the upper 0~0. 44 m and the relative paleointensity in the core is highly

consistent with that of ODP983. (2) According to the correlation between relative paleointensity
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in core B5-4 and ODP983 and an AMS "C dating of foraminifera at 4.54~4.56 m, three
correlation points can be further determined, thus the age model in core B5-4 was obtained. (3)
The declination and inclination in core B5-4 agree highly with that of high latitude records, for
example Lake Baikal, North America and Europe and the spherical harmonic model of local
geomagnetic field, which provide additional tie points for the age model and a near linear
sedimentation for the last 14 ka was revealed. (4) The inclination correlation between B5-4 and

two cores from the continental shelf of east China suggests that the two discrete sections of
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shallow inclinations in core B5-4 are likely the Gothenburg event and the early diagenesis or
shortage of calcerous tests and shells.
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smoothing effect might be the cause of shallow not negative inclination. The above results prove
study in Arctic and subarctic areas considering the awful scarcity of age information due to the
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Gothenburg event
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Fig. 1 Geographic location of core B5-4 and other related cores

B2-9 and B4-2 see reference [4], GAT-3A is the pre-cruise core of Bering expeditiont”), 02023JPCH!, contour of 200 m in the figure

refers the transition from shelf to slope. The inlet plot shows the location of study area within Bering Sea and the open/close state of Bering

Strait when sea level is at 40 m by shaded area.
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Fig. 2 Un-oriented direction of three axes of anisotropy of magnetic susceptibility ellipsoid and related parameters

(a) Projection of maximum (square), middle (triangle), minimum (circle) axes of AMS ellipsoid; (b) Relationship between anisotropy

degree with lineation(open) and foliation(solid) ; (¢) Distribution of lineation and foliation implying oblate dominance; (d) Declination of

minimum axis; (e) declination of maximum under the coordinate of cutting profile. Two samples with nearly horizontal inclination of

minimum axis are # 28 and # 88, which have depth of 1. 14~1.16 m and 3. 90~3. 92 m and no obvious disturbance is observed

M2k Beir 600 C iy A W12 iY e BLIR FE o . O
B i R (B 3a). ZERIRE E 700 ChnRS &)
I AR A B A e R R R TR
HRR RB IR AT Bk A MR R AL . i BARTVA B0 il 4 AE 600 ~
700 CZBEJLTHEE . RPRGET sTmE R RS
FE i G A 3R I G A 1 3.5 4%, JF HYR A0 i
FERE AL R38N AR 2 A 580 C L 48 /m 7E i #4472
B R R A k. A SIS Se e —
KT 0.7.S0 50— KT 0. 9K 4d.e) , JEBH P
Tl gy 3 S ey AR T g e kT [ B R A B
B#:% (MDF) — AR T 40 mT (& 40 , JR 0] 3= 32
G R ) 1 AR

AV e s ) 0 A 6 Coe ) A2 P BT 000 ) B 3 %
A W A W AT 0 — 1R B AL B T ) gL Y
ARG W) AR W ) 1) BRI e S AR R A %
14 G 28 48 7 il 1 0 1 e B R AR AR % O fE
OB R 1 R 2 P e e ) R

BT 0~0.44 m &b, 505 P B RE S Y rearv A1 6 33
OYARAE 0.1 pm A1 1.0 pm B B 245 BABE 3 [ N (IR
3b). A 0 A FRRE AL 3R BAIK « OBR(E PT fiE
32 0 WL s 0B LR 4 0 ) 52 ) i — 20 T S = N
N0 B AR R A B P B 0 s B 7R FE
ARG KRB P LB T 0~0. 44 m AR K 1K
(AR i LA HL e R i B R BE Al AR B 3 40, O Hoa
JUEF A8 A ) 5 R e (8] 30).

T Ak 28 o) A i 7 80 i CARMD i i 2 36 71
fli (SIRMD 8 = A~ RAE VLAY W0 W0 & &2 19 46 b5
)2 0~0. 44 m F1 /8K 4. 46 ~4. 68 m 43 5
B 2~3 4%, 4~5 f5 M 2~3 fER9 80, 6 w2 B
MAS LA K (B da—c) . BTG S 50FE 0. 44 m LU
B AS m DUF A e LR R 4.5 m
LR (a3 5 SIRM A7 L . ARM 7E 0~0.5 m
WA P 32 4 s FRATT A I 2 i T ARM 7E 0. 02 ~
0. 06 pm P [ 4L BE RN K T 1~100 pem CHE 515 I



9 4 LA A E D SR N UK TS 14 kea LUK 3T 7 58 12 A1 J7 1] 3075

- 2.5+ -
07 @  Bs49 1) o 5@ .
- () :
40— 21 [ } 4 ..0
o 2 ] T ]
2 30— £ 15 ° 0 <3 °
(=} N — _ = i
= < i a =
< 20 3 1 . S 2 ‘ee® o
o ] A A
1 . v < Pry
10 0.5 -
0 T I T I T ] 1 0 L I LI I LI I LI l LI l 0 T I T I T I T I T I
0 200 400 600 0 01 02 03 04 05 0 1 2 3 4 5
7/(°) x/(10°SI) SIRM/(10°Am?)

3 BS-4 GUBVIAE i I BRI L 1 B
Ca) B3 R i 19 AL 2R L A8 1k R R TR B 4. 26 ~4. 28 m, 25 R ) MLER VA ZR 43 501l i RNV AT ik 26 () 3E R i T Ak 28R A 26,
FARE SRR I King S0 BRI 309 0.1 pm A 1.0 o R BE LR M RERR Ty 32 SRR RET W0 I, ) 300 O ML 0 88 B 4 B 9 i
28 DU A e T R B E S 0~ 0. 44 m (L0 20 R EE S A, O HL 1) R 3B AR IR Y 4. 48~4. 70 m (= Ay 1R BE T AL At A
ity AELRE VB ) 5 3. R AL SR AR AR B £ 102(4. 50~4. 52 m) 4RI KR JZ (4. 48~4. 50 m) 5 (o) P 5 A0 0 i A4 7 260 3L 700 o 5 %
B T 2RZ 0 10 ARG HAB R AL ARM/SIRM A TE AE - 3% W RE L0 W0k BE 3 —. £ 102 £ il 14 160 R0 458 T 900 % 5 3 /0 o B2 00 4 532
{H. %SO WA TR G LA L k517 IR R0 I 0 90 5§14 T R 582
Fig. 3 Heating and room temperature property of sediment in core B5-4

(a) Susceptibility-temperature variation of powder sample (sample depth 4. 26 ~4. 28 m, in air). Thick and thin lines are heating and
cooling curves; (b) Relationship of anhysteresis susceptibility-volume susceptibility. The two lines indicate 0. 1 pm and 1. 0 pm
granulometry according to King et al 3], When magnetite dominates, the larger the slope, the finer the grain size and the farther with the
origin the higher magnetic concentration. Notice the upper 0~0. 44 m (solid) is the finest and gradually become coarse downwards. The
bottom 4.48 ~ 4. 52 m (triangle) has similar grain size with others, but higher concentration. The sample with highest magnetic
susceptibility #102(4. 50~4. 52 m) is near tephra layer at 4. 48~4. 50 m. (c) The relationship of ARM and SIRM. ARM/SIRM is stable
except the upper 10 samples implying uniform magnetic grain size. SIRM of # 102 is abnormally small and suspected to be measure error.

The ratio of two remanence can avoid the paramagnetic and super-paramagnetic bias to ARM/x
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Fig. 6

Paleomagnetic results of core B5-4 in Bering Sea and comparison with other records

(a) Relative declination; (b) Inclination and angular error. These are the results from principal component analysis; (¢) Relative

paleointensity by pseudo-Thellier method; (d) NRMyq 1 /SIRM; (e) NRMyg nr/k; () (NRM/ARM) 2 w13 (g) Relative paleointensity

NRM/SIRM of core ODP983[7), the link line between (f) and (g) is tie points, the upper number is depth in m, lower is age in ka.

Arrow is AMS!"C dating; (H) Absolute paleointensity of Holocene [

81, (i) RPI global stack SINT 200011
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Fig. 8 Relative paleointensity on age in core B5-4 and
synthetic comparison with other RPI and absolute
paleointensity of geomagnetic field
(a) RPI in ODP983L'7) 5 (b) RPT (NRM/ARM) 2 1yt in core B5-
4, half filled diamond is RPI tie points, filled diamond is AMS"
C dating; (¢) NRM/k; (d) NRM/SIRM; (e) RPI from pseudo-
Thellier: slope of NRM and ARM demagnetization; ({) Spheric
harmonic model at Bering sea(58. 09°N, 183. 48°E) for the last
3 ka, 7 ka, 10 kal?021); (g) Absolute intensity'8] (dark line and
right axis) and RPI global stack SINT200797 (gray line and left
axis) ; (h) RPI global stack GLOPIS758],
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Fig. 9 Relative declination. inclination of B5-4 on age and comparison with other records in Northern hemisphere

Left/right panel is declination/inclination and corresponding counterpart with sphere harmonic model at 58. 09°N, 183. 48°E; (a) three

models are CALS3k4 (archeo and lake) 307 ; (b) CALS7k(archeo and lake) 2! and CALS10k; ( ¢) Lake Baikalt?*1;(d) St Lawrence Estuary

stack of six cores?); (e) Lake in eastern USAM6); (f) Lake Nautajirvi in Finland™?"’; (g) Varve lake in Sweden'?8); (h) Lake in Englandt?].
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Fig. 10  Synthetic age model of core B5-4 from intensity and direction and the overlap with other results

(a) Age model of B5-4, circle, square and triangle are from intensity, declination and inclination, the scale in the plot is 250 a.

(b) RPI (NRM/ARM) 20mt 3 () declination; ( d) inclination in B5-4 fitting with ODP983 and Eastern Canada records.
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Fig. 11

Magnetic excursions at the early Holocene from several locations

Inclination and error of (a) EY02-1 in East China Sea [*1); (b) B5-4 (combined age of intensity and direction), (¢) NHHOI in Yellow

Seal®51; (d) KCES in Japan Seal'J. To facilitate the comparison, records in (a) and (¢) are readjusted to have a common carbon reservoir

AR=—139459 a, arrows indicate locations fro AMS!" C dating, upper numbers are depth in meter and lower are calendar age in ka.
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