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ABSTRACT

Measurement of natural remanent magnetization (NRM) of a
15-m interval of nannofossil-chalk cores from DSDP Site 445 re-
vealed the presence of four magnetic-polarity transitions at around
25 Ma. Detailed measurements of NRM variation could be made be-
cause of the recovery of unbroken cores.

The NRM was found to be stable with respect to alternating-field
demagnetization. Magnetism studies on selected specimens indicated
the presence of unoxidized titanomagnetite.

Two of the four polarity transitions were rapid, and the polarity
changed within 6000 years. The other two transitions were slow, and
the polarity switched over 25,000 to 30,000 years; these transitions
have the following features in common with transition zones ob-
served by several investigators: (1) intermediate directions of magnet-
ization, (2) a drop in the intensity and NRM/susceptibility ratio, and
(3) a drop in magnetization intensity coincident with the directional
fluctuations. Saturation-magnetization and bulk-susceptibility mea-
surements on selected samples show that the decrease in NRM inten-
sity associated with polarity change is likely not due to low concen-
tration of ferromagnetic minerals.

The present results support the model of field reversal in which
the main dipole field decays to a low value and then builds up in the
opposite direction. The present data show also that the geomagnetic
dipole moment of reversed polarity is less stable than that of normal

polarity.

INTRODUCTION

Studies on the geomagnetic-field reversals have been
carried out by a number of investigators (see refer-
ences). There is no need to emphasize that study of field
reversals is important to explanation of the origin of the
magnetic field of the earth.

It is well established that deep-sea-sediment cores
present a continuous record of the directional fluctua-
tions and polarity changes of the past geomagnetic field.
However, the absolute value of the geomagnetic-field
intensity is hardly obtainable from the sedimentary
cores. This problem usually is overcome by measuring
either the Koenigsberger ratio of the natural remanent
magnetization (NRM/[initial susceptibility]) or the ratio
of NRM to saturation remanent magnetization. Both
ideas are based upon the fact that the intensity of rem-
anent magnetization is proportional to the total amount
of ferromagnetic minerals and to the intensity of the
geomagnetic field at the moment of sedimentation.

During DSDP Leg 58, 892 meters of sediments was
penetrated at Site 445, in the southeastern part of the
Daito Ridge (25°31.36'N, 133°12.49'E). Below 140
meters sub-bottom, the sedimentary cores consisted
mainly of consolidated nannofossil chalks and greenish
mudstones. Between 417 and 445 meters sub-bottom,

milky-colored, faintly laminated, undisturbed nanno-
fossil chalk cores were recovered with a small number of
disordering fractures within a 9-meter-long core. From
preliminary NRM measurements, the cores were found
to be magnetically stable and applicable to paleomag-
netism studies.

MAGNETIC MINERALS

A concentrate of ferromagnetic minerals was ob-
tained from each of several portions of the cores by
means of a hand magnet. The separated magnetic frac-
tions consisted of dark and a few lighter-colored fine
grains. High-field-strength (3000 oe) measurements of
J, as a function of temperature were made in a vacuum
of 10-4 mm Hg; X-ray-diffraction and fluorescence
analyses were performed on the magnetic separates to
identify the minerals.

For J; measurements, the samples were heated and
cooled gradually at a rate of 4 to 5 deg/min. Examples
of J; curves are shown in Figure 1. It is obvious that no
drastic change in the ferromagnetic characteristics of
the minerals occurred during heating. Curie tempera-
tures are determinable from these curves.

X-ray-diffraction shows lattice parameters of the fer-
romagnetic minerals of cubic symmetry. In addition,
X-ray fluorescence shows that the metallic component

769



H. KINOSHITA

T T T T L T
1x 102emu/g -
445-46-6, 108—=110cm
=
%]
£ \
o
E
{4
2
B
5
]
w
1 1 1 | 1
0 300 600
Temperature (° C)
1 I 1 I T T
2x 107! emu/g -

445-47-5, 53—55 cm

Saturation moment

[ 4

0 300 600
Temperature (°C)

Figure 1. Two examples of J, curves of ferromagnetic

concentrates from pulverized minicores.

of the ferromagnetic minerals is mainly iron and tita-
nium.

The results lead us to the conclusion that the main
phase of the ferromagnetic minerals is titanomagnetite,
with a low titanium content according to the diagram of
Readman and O’Reilly (1972). Supposing that the ferro-
magnetic components are in stoichiometry, titanium
contents are evaluated as part of a magnetite-ulvospinel
solid solution: xFe,TiO,- (1-x)Fe;O, (Table 1).
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TABLE 1
Chemical Composition of Ulvospinel-Magnetite Solid Solution
of Ferromagnetic Concentrates of Cores from Site 445

Gample | 4454612, 445466,  445-46-6,  445-47-5,
P 2-4em 21-23cem 108-110em  53-55 em
x values*  0.1-0.4 0.1-0.4  0.05-0.07  0.05-0.1

*Value x corresponds to xFesTiO4 - (1 - x)Fe304. Scatter of
x values is due to inconsistency between X-ray-diffraction and
Curie-temperature data.

AGE AND SEDIMENTATION RATE

Ages of sediment cores were determined by paleonto-
logical studies on nannofossils, radiolarians and fora-
minifers. Plots of absolute ages for Cores 46 and 47
from Site 445 are shown in Figure 2. It is obvious that
there should not be a hiatus in sedimentation processes
around 24 to 25 m.y. It is safe to assume therefore that
the sedimentation rate for these sections was fairly con-
stant when averaged over a time of 10,000 to 100,000
years. Fluctuation of sedimentation rate over times short-
er than 1 m.y. cannot be resolved by existing techniques.

For the present study, about 150 minicores were cut
from a 15-meter interval of the cores. The spacing of
successive minicores was kept as close as possible to 10
cm. Therefore, assuming a constant sedimentation rate
(15 m/m.y.), each minicore of 25-mm diameter and
25-mm height would include a record of the past geo-
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Figure 2. Paleontological age versus sub-bottom depth
of cores.



magnetic field smoothed out over a period of 1,650
years, with an average sampling rate of every 6,600
years. Supposing that the present migration rate of the
geomagnetic non-dipolar field has been persistent, the
period of 1,650 years is probably long enough to smooth
out the wobble of the geomagnetic field.

PALEOMAGNETIC RECORD

Paleomagnetism measurements on minicores were
carried out by standard techniques. The NRM was mea-
sured by a slowly spinning magnetometer connected to a
computerized data-processing system. All specimens
were demagnetized in an alternating field (AFD) of at
least 150 oe peak field strength (Figure 3).

As noted earlier, Cores 46 and 47 were so undis-
turbed mechanically that we were able to obtain not
only the inclination but the relative declination values
for NRM and AFD. Where a fracture or disordering
was found in the core, a discontinuity in the declination
of NRM showed up. A correction of the declination is
applied in a conventional way for convenience: (1) if the
inclination of NRM differs little on opposite sides of a
fracture, then the declination is supposed to be equal on
opposite sides; (2) if the inclination differs by about
180°, then the declination is supposed to be different by
180°.

Relative NRM intensity
o
(4]
T

0 | 1 1

0 100 200 300
A. Peak AF strength (oe)

MAGNETIC-POLARITY TRANSITIONS

Results are shown in Figure 4, where AFD stands for
demagnetization in an alternating field of 150 oe peak
field strength. Declination values are only arbitrary
(floating scale) and partly rearranged.

Details of field reversal are shown in Figure 5 for
three different portions each 100 cm long. All paleo-
magnetism values are listed in Table 2.

CONCLUSION

Cores 46 and 47 consist mainly of nannofossil chalk
deposited on a comparatively shallow ocean bottom.
They were formed between 24 and 25.5 Ma, and the
depositional rate was fairly constant, as indicated by
paleontological age determination. Carriers of NRM are
mainly titanomagnetite with a low titanium content,
resembling the ferromagnetic components of andesitic
or rhyolitic rocks.

If a constant depositional rate is assumed between 24
and 25.5 Ma, the time constant of each field reversal ob-
served here is estimated to be less than 6,000 years,
about 25,000 years, and 30,000 years (left to right in
Figure 5, respectively). It is also evident that fluctuation
of the direction of the regional magnetic field and the
change in its field intensity were not identical for each
field reversal. This phenomenon is reasonable if non-
dipolar field components are predominant at the time of
field reversal, and if there is decay of the main dipolar

1.0

Relative NRM intensity
o
o

1 1 1
0 100 200 300
B. Peak AF strength (oe)

Figure 3. AFD data for nannofossil chalk. A. Normal polarity. B. Reversed polar-

ity.
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Figure 4. Paleomagnetism data plotted against sub-
bottom depth.

field (Cox, 1968; Larson et al., 1971). However, obser-
vation shows that the dipole moment of the earth’s mag-
netic field passed through the same path in two succes-
sive field reversals (Bucha, 1970). In such a case, the
main dipole moment does not seem to have decayed
when it was switching polarity.

It is obvious that the normal polarity lasted much
longer than the reversed polarity around 24 Ma, and
that the inclination of the normal polarity is much more
stable than that of the reversed polarity. This feature
supports the statistical argument presented by Wilson et
al. (1972) and Dagley et al. (1974).
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Figure 5. A details of paleomagnetism around the three
field reversals shown in Figure 4.
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MAGNETIC-POLARITY TRANSITIONS

TABLE 2
Paleomagnetism Data for Sediment of Cores 445-46 and 445-47 .
(values before and after AFD) TABLE 2 — Continued
Ratio of Ratio of
Suscepti- Declina-  Rela-  NRM After Suscepti- Declina- Rela-  NRM After
Core Peak Is bility tion* tive AFD to Core Peak Is bility tion* tive AFD to
Interal  AF (X 10-5 (X 10-5 Incli- (relative Inten- Initial Sus- Interval  AF  (x 1005 (x 1075 Incli- (relative Inten-  [nitial Sus-
(em) (oe)  gauss) gauss/oe) nation  degrees) sity ceptibility (em) (oe) gauss) gaussfoe) nation  degrees) sity ceptibility
Core 46, 150 635 -~ 337 2995 0.70 13.20
Section 2 89-91 9.59 0.65 336 2994 - N
£33 - 630 R 295y - - 150 6.48 = 335 301 067 9.96
150 3.55 : 363 2356 069 9.17 111-113 8.88 0.59 26.4 2935 - -
343 e 636 393 55 _ - 150 613 - 249 2932 0.69 10.40
150 1.00 - 26,0 632 0.60 501 120-122 5.61 0.36 330 2956 & 3
S5 285 dké %2 65 - - 150 2.95 2 348 2973 053 8.19
150 L.8I & 23.6 60.5  0.64 4.11 130-132 3.14 0.80 389  280.0 - -
P 075 — 558 TED3 - - 150 1.6 - 336 2809 051 2.01
150 0.1 2 216 1186 057 2,05 140-142 0.85 0.39 67.2  245.8 - =
60-62 S e S s - ~ 150 0.09 = 674 2909 0.1 0.23
o 150 ;:4 ~ 280 1090 059 5.90 —
- .52 0.24 27.9 1155 . s
1-3 1.37 0.52 72.7 63.3 - -
150 1.46 - 2.7 1162 058 6.09 150 028 - 46.7 228 019 0.50
86-88 1.70 029 =299  -76.9 - -
11-13 0.09 0.35 L5 11L2 - -
150 0.93 - -27.3 -78.9 0.55 125 150 0.11 L 383 90.3 8.18 0.31
94-96 1.98 0.25  -284  -79.7 - -
19-21 1.50 048  -779 2186 = -
B3 I = =268 2831 (037 451 150 1.5s & -85.1 2803 1.03 3.28
110-112 4.05 033 =291  -749 - -
28-30 2.12 0.58 -804 2774 - -
150 2.59 - =27.5 -73.1 0.64 7.87 150 1.99 - -77.3 316.8 0.94 343
120-122 2.75 0.30 29.2 81.0 = =
35-37 1.28 026  -50.7 342 z -
8 - - Hd e 69 522 150 110 - 511 286 0386 4.23
129-131 251 0.24 15.1 82.5 - -
47-49 2.16 0.28  -3L.7 522 a =
150 1.48 - 8.9 89.8 059 6.17 150 184 e 346 B2 085 6.57
139-141 2,90 0.29 18.1 86.5 - —
53-55 2.25 028  -20.8 53.1 - -
150 a2 - A 4 an G50 150 197 - -244 500 0.88 7.03
148-150 3.52 0.29 22.7 88.3 = =
61-63 2.79 030 -14.2 55.2 = =
150 2.06 - 211 89.0 059 7.16 % aH - Tios 05 080 740
Section 3 70-72 3.19 046  -16.0 49.1 = =
57 5% T LY ~ B 150 1.97 - -16.3 49.1  0.62 4.30
150 1.26 22 241 2383 057 3.32 Core 46,
14-16 1.45 0.34 243 2234 = 2 Section 5
150 070 - 283 2263 048 2.04 17-79 261 032 -151 48.9 _ _
28-30 3.38 0.56 236 2281 — - 150 221 - -20.7 445 085 6.90
150 232 N 236 2281 0.69 4.14 108-110 1.60 033 -156 s6.0 = -
40-42 3.25 0.29 234 2323 = s 150 131 = -22.6 515 082 3.98
150 1.83 - 234 2354 056 6.28 (18-120 432 038  -21.9 9.0 _ o
50-52 2.26 0.35 133 2204 z 150  3.42 - -23.0 365 081 8.99
150 1.69 - 10.8 235.2 0.75 4.84 129-131 2.27 0.24 216 504 _ —
60-62 3.98 0.36 255 2299 — — 150 210 - -24.3 426 093 8.79
150 257 i 202 2280 065 7.19 138-140 2.35 029 227 50.6 = =
70-72 3.74 0.33 252 2302 s = 150 1.86 = -28.8 389 079 5.10
150 223 5 256 2413 0.60 6.80 148-150 2.0 068  -154 54.9 i _
78-80 4.55 0.41 347 2294 = = 150 2.95 - -17.0 469 092 3.65
150 239 E 273 2334 053 5.88
100-102 6.46 0.49 216 2217 - = Section 6
150 372 - 228 2338 058 7.64 4-6 2.50 033  -154 7.3 - g
Rz £ie G oad. ailh _ ~ 150 225 - -17.7 672 090 6.82
150  3.89 = 211 2271 0.69 8.29 14-16 2.10 0.36 -43 68.6 - -
122-124 277 046 190 2266 = = s hed = <78 636 092 536
150 1.34 i 175 2570 048 2.89 21-23 3.96 077 -12.9 62.2 - .
132-134 5.37 049 221 2328 - - 150 528 - e 588
150 2.87 = 272 2515 053 5.80 28-30 10.67 1.25 -29 42.2 = -
142-144 7.13 0.49 265 2319 & G2 L R i "e 0N 2%
150 5.34 i 21 2337 075 10.91 32-34 5.13 0.32 -10 52.0 " =
150 470 ~ 9.0 454 092 14.80
Section 4 4244 2.10 0.25 -1.6 48.8 - -
1-3 8.41 0.51 30.8 2792 - - 150 1.79 = 5.5 512 0.85 7.14
150  5.42 - 289 2935 (.64 10.56 5052 298 034 135 50.4 - =
15-17 5.97 0.44 262 2970 r = 150 2.44 L -16.0 534 0.82 10.18
150 3.78 - 258 2936 0.3 8.54 s 462 G i o _ _
28-30 6.52 0.57 30.0 2957 : : 150 375 = -31.9 451 0.82 1148
150 4.68 = 203 2998 0.72 8.20 70-72 2.00 0.40 48 53.9 _ ~
39-41 5.32 0.50 264 2944 = 5 150 1.73 - -10.3 48.4 087 436
150 377 - 253 2975 0T 7.54 40:52 307 odsT <25 416 _ _
51-53 6.72 0.56 300 2955 > 150 2.25 = -29.9 628 073 4.83
150 4.58 - 270 2993 0.68 8.12 90-92 255 036 361 $62 _ =
59-61 6.08 0.40 271 2913 = = 150 1.79 = -39.4 627  0.69 4.95
150 3.96 e 277 2956 0.65 9.00 98.100 90 057 “8b ey B B
69-71 6.60 0.40 252 2910 - - 150 0.83 ~ 4.2 847 064 1.46
150 4.59 = 257 2956  0.70 11.50 1085110 168 oes <62 488 _ _
79-81 9.13 0.48 342 296.2 5 2 150  1.87 i -35.1 786  0.70 2.84
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TABLE 2 — Continued

TABLE 2 — Continued

Ratio of Ratio of
Suscepli- Declina- Rela-  NRM Afrter Suscepli- Declina- Rela-  NRM After
Core Peak s bility tion* tive AFD to Core Peak Is bility tion* tive AFD to
Interval AF  (x 105 (x 10~5  Incli- (relative  Inten-  Initial Sus- Interval AF  (x 105 (x 10=5  Incli- (relative Inten-  Initial Sus-
(em) (oe) £auss) gaussfoe) nation  degrees) sity ceptibility (cm) {oe) EaUss) gaussjoe) nation degrees) sity ceptibility
Core 47, 150 2.30 - -23.3 426 075 4.42
Section 1 19-21 1.72 059  -14.8 48.0 - —
i = -16. ; 2
o i9  Ies il - e ' ' 29-31 o ; j: 0.24 lzg : 1;§: ! *
0.66 - -29.2 61.9 063 2.19 . - - -22. . = =
- -2
iiia o5 030 21 08 N 3 150 2.28 278 195.1 0.69 9.50
150 0.64 = -28.0 436 079 2.14 38-40 2.65 0.56 40 2127 = =
150 233 & -120 2027 0.88 4.16
20-22 0.93 030 -11.7 41.4 - -
150 1.00 = 22311 25 107 3.31 5551 0.45 0.39 420 1853 s =
150 0.8 N 221 1725 1.80 2.28
30-32 0.78 0.31 6.3 44.3 <. -
150 061 = -269 585 0.78 1.95 61-63 0.99 0.28 167 1729 - 2
150 1.00 Y -5.9 1588 1.01 3.57
49-42 i 1.35 0.31 5.1 44.6 = - - st o47 s A
118 - 92 a7 08 76 150 1.84 % 85 1162 077 3.91
50-52 s 0.89 0.39 -27.2 71.0 - ™ 88-90 3.73 0.44 47.7 1.4
150 101 = -34.2 40.5 1.1 2.59 ) - - - . = =
3 150 3.26 z 293 1.3 0.87 7.36
58-60 0.69 0.44 0.4 65.1 o -
150 091 = -120 207 13 2.04 98-100 6.25 639 @50 o = -
150 3.74 = 27.3 8.1 0.59 9.46
pa-ee S 1B el S = 108-110 478 0.25 25.8 15.4
2.86 - -222 1274 0.76 11.05 - - : . i =
? i} 24, .7 0.62 11.85
73-75 i 2.82 053 -19.0 1434 = = {85050 = i :: 0.26 29 :' :z 1
2.58 & -19.0 1414 ; 3 g . . . = s
ey e 150 301 S 21.3 18.3 0.61 11.54
84-86 235 028 233 1281 - -
150 1.90 = -19.0 1354 081 6.80 Y ggg 0.29 ;gg :: ooy io55
e 56 192 il P P 138-140 4‘59 o;z 30.3 3.7 : ,
1.92 .- ~10.4 20. ) i - : 5 2 = >
1201 065 304 150 3.22 - 36.4 -9.1 0.70 7.65
Y o B ci i P 3 148-150 5.60 036 326 140
246 & -144  131.6  0.68 821 . - - / - =
114-116 1.90 0.31 34 1437 - - S X e =y 0 R0
150 1.6 = -19.6 1321 0.61 3.74 Section 4
124-126 2.36 034 -113 1417 = = 8-10 5.7 0.28 284 180.8 - -
150 162 - -13.8 1267 0.69 4.79 150 3.65 = 286 1823  0.64 13.09
134-136 2.33 032 -21.6 1487 B - 18-20 3.45 0.28 288  186.6 - -
150 2.09 = -29.2 146.2 0.90 6.55 150 2.04 - 18.5 199.1 0.59 7.26
144-146 2,50 0.31 -21.1 114.1 - - 28-30 4.00 029 31.8 197.2 = =
150 1.38 - -143 1210 055 4.43 150 2.68 i 268 2172 067 9.24
Section 2 38-40 3.82 0.24 228 1873 ~ -~
150  2.42 = 244 1983 0.63 10.03
1-3 3.50 028  -22.0 229 - - 58-60 275 0.34 240 1831 = -
150 240 - -24.7 19.4 0.69 8.63 150 1.65 — 45 1764  0.60 4.85
12-14 2.06 0.26  -235 29.5 - = 68-70 5.45 0.39 211 2803 X -
150 1.42 = -26.1 52 069 5.46 150 392 = 2ls 2806 0.7 9.92
22-24 1.60 026  -145 334 = 5 73-75 3.96 0.47 294 1803 = -
150 L1s ~ -8.1 36.0 0.72 4.43 150 2.97 - 284 183.7 0.80 6.32
32-34 1.52 0.28 -8.5 37 - - "
150 0.99 = 111 2001 065 3.53 Bection.§
52-54 2.08 028  -10.9 28.7 = _ 3-5 4.14 0.28 33.0  185.8 - -
150 1.36 = 49 26.3 0.65 4.82 150 2.67 - 315 1951 0.64 9.47
62-64 4.41 0.42  -23.5 243 < Z 13-15 4.96 0.26 31 197.0 - -
150 272 — -24.6 7.6 061 6.22 150 294 - 247 1973 0.59 11.26
73-75 5.46 .81 -18.2 5.8 =) _ 23-25 2.82 0.32 185 186.9 - -
150 1.76 = =215 22.4 0.69 4.64 150 1.67 - 15.0 202.0 0.59 5.20
77-79 3.86 0.27 -249 19.5 - _ 33-35 3.90 0.30 267 1901 = =
150 342 = -278 17.3 0.81 11.90 150 251 = 347 1886  0.64 8.32
86-88 3.95 029 -276 227 y . 43-45 4.32 0.22 216 189.7 - -
150 3.9 = -284 19.1 0.81 11.00 150 2.04 = 280  195.6 047 9.23
98-100 2.00 0.29 85 215 - B 53-55 7.52 0.65 298 1915 - -
150 1.74 - -12.8 14.5 0.87 6.00 150 429 = 26.5 204.6 0.57 6.59
107-109 1.07 0.28 42.5 378 - _ 63-65 5.68 0.36 258  178.0 - &
150 092 = 26.9 241 0.86 1.20 150 231 5 208  177.1 0.41 6.47
114-116 0.76 0.24 49.2 1.2 = = 73-75 8.88 0.73 283 180.9 - -
150 0.85 - 13.7 1.8 112 3.80 150 5.70 — 283 1823 0.60 7.80
83-85 3.73 0.73 229 2876 —~ =
Core 47,
il 150 2,02 ~ 167 2013 054 5.44
93-95 7.27 0.31 304  185.1 == =
128-130 1.55 0.48 9.0 36.3 _ _ 150 4.53 - 31.4 185.8 0.62 15.54
150 1.49 = -4 120 0.96 110 103-105 337 0.34 238 1767 - -
138-140 4.06 0.42 -12.4 40.3 = - 150 2,09 - 29.0 165.3 0.62 6.14
150 3.02 - -16.9 378 0.74 7.20 113-115 4.23 0.39 182 179.4 > =
146-148 2.98 0.23 -16.3 372 s = 150 2.43 - 17.4 183.4 0.57 6.18
150 220 £ -17.4 3139 0.74 9.60 123-125 3.96 0.24 220 1877 = =
section 3 150 258 = 298 1910 0.65 10.73
o 133-135 4.28 0.28 188 194.7 = -
24 : 3.17 021 -26.1 48.0 - -~ 150 2.86 - 133 2050  0.67 10.24
150 2.59 . -26.5 439  0.82 12.30 PTRT i5a s 73 e _ _
7-9 3.05 052  -205 42.9 = - 150 291 - 254 1956  0.54 9.94
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TABLE 2 — Continued

Ratio of
Suscepti- Declina- Rela-  NRM After
Core Peak Is bility tion* tive AFD to
Interval AF (% 105 (x 1075 Incli-  (relative Inten-  Initial Sus-
{cm) (oe) gauss) gaussfoe) nation  degrees) sity ceptibility
Section 6
3-5 1.85 0.30 36.2 281.3 - -
150 1.66 - 18.0 2523 0.90 5.54
23-25 3.35 0.25 16.1 276.5 ~ ~
150 207 - 16.4 277.8 0.61 8.17
33-35 3.98 0.21 23.5 272.3 - -
150 2.34 - 14.0 274.6 0.59 11.20
4345 3.72 0.20 235 2728 - =
150 2.44 - 30.1 273.4 065 12.09
53-55 6.51 0.31 27,3 275.1 - -
150 3.76 - 254 278.5 0.58 12.18
67-69 4,43 0.28 15.8 271.0 - -
150 3.33 - 10.0 2774 0.75 11.85
87-89 4.34 0.31 111 270.6 - -
150 2.76 - 6.0 281.9 0.64 B.96
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