APPENDIX I. DETAILED TEXTURAL ANALYSES OF MIOCENE TO
QUATERNARY SEDIMENTS, LEG 71!

Brian D. Bornhold, Geological Survey of Canada, Pacific Geoscience Centre, Sidney, British Columbia, Canada

INTRODUCTION Table 1. (Continued).
. N % e > <62.5 Terrigenous
In conjunction with a study of ice-rafted detritus ssd Sk Clay =
. . Sam; Mean >250 62.5-250 am
(IRD), textural analyses were carried out on Miocene to PO ey e O (%) @  Soring Skewness  (me/p)  (mg/p)
Quaternary sediments at Sites 511, 512, 513, and 514 Hole $12 (Cont.)
(Table 1). Grain-size statistics were computed for the 5.1, 3842 A2 004 6534 8.6 L2 o013 0.49 0.00
-1 ' - = s, 5-1, 140-144 B.17 2755 6428 8.96 1.68 0.26 2.69 0.30
<62.5 pm fraction in order to identify changes in cur- 21020 6% s &6 5@ 16 048 262 o
rent velocity; the sand fraction was omitted from these PR 0 B DI . 183 0.05 108 0.4
determinations because it consists primarily of ice-raft Hole $13
X : a = = -1, 7. % &4, 9. 2.18 0.17 26, ¥
and biogenic components. The contributions by terrige- Pl o oBn on o I A i
H 1 . 1-2, 127-131 9.52 28.05 62.43 2.23 2.06 0.22 27.82 21.95
?ous' sediment in the_ 62.5 .'?.50l pm and the >250 pm L m BE DR N 42 B IE nn
1-3, 126-130 5.5 2976 64.71 9.28 2.15 0.16 15.69 20.18
ractions were determined (Table 1). H el s B sl Al 213 a1k it s
1-5, 50-34 458 3006 6536 907 1.94 0.20 17.39 12.59
METH 1-5, 141-145 510 28.00 6690 8.18 1.91 0.27 11.40 i
ODS 3.1, 25-27 595 2821 6584 9.39 2.13 2.40 7.14 4.95
. . -1, - 4. 5 . .37 2.23 0.35 2.96
Wet samples were freeze-dried, weighed, and washed through a T A% i e % in 0B um e
62.5 pm sieve. The sand fraction was dried, weighed, and sieved into a 3.2, 37-39 3.56 2623 7021 9.4% .09 0.01 2.00 4.81
~250-, d 62.5-250 f . 3 h f 3 ighed 3-2, 48-30 412 3039 65.49 .22 2.09 0.12 3.4 10.96
um and a 62.0-250 ym fraction; each fraction was weighed. 33, 25-27 885 2917 6198 9.60 2.57 012 22.79 27.85
The mud was collected and centrifuged to remove salt and reduce 3-4,25-27 10.88  23.17 6595 9.95 2.37 0.07 21.54 4.93
th 1 SOd.l h luti 3.5, 25-27 6.59 2662 66.79 9.76 238 0.19 7.82 Q.06
le v]:) ume, um metaphosphate solution was added and the sam- 3.6, 25-25 5.57 2550 68.93 9.9 247 -0.04 20,06 17.16
e thoroughl itated mixed. Th in-si istributi 4.1, 12-14 571 2640 6789 9.9 2.48 0.07 17.50 12.20
P ghly ag .and xe.d S grain-s1zs d.]smb.uuon Of the 4-2, 12-14 B.18 2755 6847 9.78 2.48 0.07 30.82 17.56
mud was determined using a Sedigraph 5000D particle-size analyzer. 43, 12-14 566 2547 6887 10.05 2.55 —0.01 3.25 7.12
. 1- 4-4, 12-14 444 27,71 67.85 9.86 2.50 0.12 4.88 5.53
Part of each sample was analyzed from 62.5 ym to 1 pm; a second ali I e AL ks T - o s i
guot was analyzed from 62.5 um to 4 um. An analysis was acceptable 46, 12-14 110 2670 7220 9.93 2.47 0.07 2.19 0.63
if both traces were withi 5-1,126-128 4.6 21.08 7476 1025 2.46 0.01 2.08 3.64
S > within 2% of one another from 62.5 pm to 4 um. 52,126-128 586 3154 6260 9.75 267 025 1278 9.70
Grain-size statistics (moment measures) were determined from 53,126-128  3.66 2601 7033  9.80 2.41 0.16 10.12 7.42
1oty 1 2 = 3 5 5-4, 126-128 11,12 1422 7466 1007 2.48 0.04 43.56 4097
d1g}t1?.ttd Sedigraph traces. All values are expressed in phi grain-size S5 126128 1041 2562 6427 965 58 e 1919 g
units. 56, 126-128 452 2912 6636 979 .57 0.17 875 1.34
6-1, 40-42 1.54 2806 7040 9.87 2.50 0.11 0.29 0.40
6-2, 40-42 350 2412 7238 10,10 2.48 0.03 4.16 3.76
6-3, 40-42 313 2664 70.23 10,00 2.49 0.08 172 263
: 6-4, 40-42 4.19 2731 68.50 9.87 2.57 0.20 6.97 7.32
Table 1. Textural analyses, Sites 51 l, 512, 513, and 514. 6-5, 40-42 282 1798 7920 10.61 2,45 -0.13 1.9 179
6-6, 40-42 290 20.3% 7671 10.39 2.48 -0.03 5.45 4.51
L 9-2, 73-7% 413 39 1.9 9.96 2.43 0.15 2.03 1.96
<62.5 pm Ter 93, 73-7% 405 2687 69.08 9.6 244 0.16 2.43 4.37
Sand  Silt  Clay 9.4, 73-75 303 2521 7176 9.90 237 0.11 1.43 135
G o B - Mar >250 um  62.5-250 um 9.5, 73-75 33¢ 2560 7005 972 221 019 248 28
tting Skewness | (mg/g) (mg/g) 9.6, 73-15 0.80 30.26 68.94 9.4 231 0.25 0.89 2.84
Hole 511 9.7, 62-64 234 1953 7813 9.95 2.05 0.05 1.67 Lo
i 8349 1321 330 672 162 075 698.16 12615 Hole 3194
e 8484 831 685 £29 3.08 049 655.94 179.19 . &
1-1, 100-104 7872 10.64 1064 B.29 2.45 0.38 558.49 210.69 :: §t£ 3‘2; ::‘]‘i ;;'?; ig‘g iﬁ _3'2 2:{: T}Z
1-1, 146-150 7313 1478 12.09 776 2.04 0.20 572,18 148.48 1-1, 62-64 143 2090 7767 9.98 203 0.02 1.41 516
12,08 B MU B 8 232 026  440.46 172.39 1-1, 87-89 155 19.89 7856 10,16 213 —008 1.3 8.31
-2, 72.25 13.87 1388 B.16 2.21 0.20 565.80 136.92 1-1, 99-101 1.85 19.63 78.52 10.32 21 —0.06 2.27 9.36
Hole 512 -, 118-120 108 17.81 8LI1 1048 284 -0.13 0.73 1.08
1-1, 124-126 0.88 22.80 76.32 9.96 2.14 ~0.00 0.45 3.9
1-1, 10-14 MBl 291 228 .65 2.51 0.30 372,59 555.45 1-2, 3-5 102 2178 7720 1025 3 0.02 0.46 3.10
1-1, 50-54 96.25 3.78 882.54 7341 12, 21-3 295 232 7473 1028 233 -002 462 10.70
1-1, 75-79 70.88 9.9 1922 898 2.10 -0.03 480.72 218.44 1-2, 50-52 233 2588 7L79 10,01 2.5 0.09 1.87 3.95
1-2, 13-17 4.52 26.73 68.75 8.82 1.29 0.59 .23 1.34 1-2, 58-60 290 2525 7185 1003 2.35 0.06 2.69 10.20
1-2, B5-89 459 2433 71.08 8.88 1.25 0.27 5.43 1.24 1-2, 89-91 260 2221 7519 10.01 215 0.00 9.92 6.92
2-1, 26-30 B33 27.04 6463 8.78 1.28 0.42 4.01 5.53 1-2, 107-109 1.63 2115 7.2 10.00 2.09 0.01 243 7.1
21, 123-127 5.41 25.54 69.05 8.90 1.54 0.19 1.26 4.61 1-2, 125-127 1.56 1870 79.74 10.20 2.05 -0.07 3.56 7.52
2-2, 58-62 6.56 2523 68.21 B.54 1.59 0.18 an 532 1-3, 3-5 205 128 1513 9.82 207 -0.06 2.00 9.33
2-2, 114-118 729 2410 6861 8.833 1.30 0.7 101 0.74 1-3, 19-21 248 2019 T77.33 10.09 2.10 =0.01 2.21 11.80
2-3, 20-24 315 2276 7408 8.92 1.30 0.03 2.00 0.89 1-3, 49-51 227 2453 T30 9.99 .27 0.00 .22 B.58
2-3, 116-120 2.53 3119 6628 879 1.36 0.18 1.31 1.66 1-3, 70-72 4.05 2063 7532 10.38 2.49 -0.04 1.35 2.68
3-1, 127-131 1.63 3443 6394 8.55 116 0.29 1.3 0.39 1-3, B4-B6 3.53 22.67 TiBD 1035 2.44 =011 10.65 10.70
3-2, 40-44 1.20 3359 65.21 8.63 1.26 0.17 0.75 0.96 2-1, 27-29 1.52 17.92 80.56 10.40 2,18 -0.09 2.42 4.99
3-2, 108-113 3199 3264 6117 B.72 1.42 0.36 1.06 0.97 2-1, 58-60 204 2233 T75.61 1025 2.34 -0.08 0.63 9.44
41, 4347 678 2610 67.12 8.83 1.42 0.09 4.50 413 21, T7-19 1.9 2205 7596 10.24 232 -0.08 0.81 9.31
4-1, 120-124 4.12 3212 637 8.63 1.24 0.38 0.49 1.53 2-1, BO-B2 477 2190 7333 1023 242 -0.03 2.76 5.52
42, 26-30 15.05 26,04 SB.81 897 1.70 0.27 0.30 212 21, 136-138 245 2185 7570 10.30 235 -0.07 1.32 1130
42, 100-104 673 29.38 63.89  9.05 1.86 0.21 1.00 m 2.2, 61-63 B30 2228 69.42 1012 2.41 -0.02 5.81 65.89
2-2, BO-B2 559 277 Tied 10.7 243 —0.04 2.38 4.66
2-3,31-313 225 1965 7810 10.22 .29 -0.03 1.74 7.43
2-3, 56-58 1.46 17.24 8130 10.29 2.18 -0.08 0.95 4.62
2-3, BO-82 231 2149 T6.20 10.24 2.44 0.01 2.20 4.23
i 2-4, T6-TR 1.93 1932 7875 10.30 2.32 -0.12 112 ER |
3 " . P 2-4, 80-82 2.02 18.62 T79.36 10.25 2.3 -0.03 4.66 5.13
Ludwig, W. J., Krashenninikov, V. A., etal., Init. Repts. DSDP, 71: Washington (U.S. 24, 124126 122 1778 8100 10,04 200 -0.06 22 370

Govl. Printing Office).
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Table 1. (Continued). Table 1. (Continued).
<62.5 um Terri <62.5 um Terrigenous
Sample  Sand  SH Clay oo 2250 pm  62.5-250 ym Sample  Sand St Clay g, ) >250 ym  62.5-250 um
(interval in cm) (L] (&) Sorting  Skewness  (mg/g) (mg/g) (interval in cm) (%) (&) Sorting Skewness  (mg/g) (mg/g)
Hole 513A (Cont.) Hole 514 (Cont.)
2.5, 21-2 236 1777 7987 1001 200 -0.09 319 9.96 9.3, 46-48 274 B34 T3S 989 224 0.13 1.08 0.87
2.5, 60-62 472 2525 7003 9.64 220 -0.08 37 21.58 10-1, 13-15 377 2069 75.54 1020 23 -001 2.87 2.16
2:5, 80-82 549 2032 7419 1031 240 -0.05 48 12.75 102, 13-15 226 1466 83.08 11.00 244 -0.40 1.48 0.94
2.5, 140-142 295 2028 7677 9.82 22 -0.2 1.48 7.18 103, 13-15 1.46 1675 §1.79 1027 215 -0.04 1.68 1.19
2:6, 80-82 281 1458 8261 1039 219 -0.04 238 5.28 1N, 110-112 441 1721 7838 1036 226 -006 470 1.00
3.1, 90-92 203 1321 B4.66 1098 237 -0.38 2.04 3.95 11-2, 66-68 237 2245 7518 10.14 239 -0 0.50 1.2
32, 42-44 160 216 724 9.89 2.09 0.06 1.36 1.55 121, 105-107 116 2471 7413  10.06 2.43 0.03 1.86 0.82
41, 50-92 102 1683 8215 1004 2.08 0.09 0.26 0.47 122, 105-107  2.59 22.89 74.52 .85 2.30 0.06 0.52 0.40
42, 90-92 L9 1335 8556 1059 220 -0.08 0.00 0.12 13-1, 80-82 195 1729 7876 9.9 194 0.08 0.63 0.04
43, 90-92 106 1979 9.5 10.42 246 -0.07 0.67 1.27 132, 80-82 135 2121 7744 10,18 27 0.03 0.55 0.51
4.4, 90-92 125 1926 7949 10,14 2.16 0.05 0.34 0.00 133, §0-82 129 2270 7601 10.08 241 0.0 0.65 0.79
4.5, 90-92 147 2266 7587  9.95 228 0.19 0.32 0.50 14-1, 133}_435 226 :Z.g :tl}.; :g.;g ig: -g.clp; 0.4 0.8
4.6, 90-92 348 1930 7722 10.04 218 0.10 0.86 1.74 142, 13-115 1. ; ; : : -o0. ; ?
51, 90-92 174 1818 80.08 10.47 238 -0.09 0.56 121 14-3, 133-135  0.78 18.85 80.37 10.23 221 -0 1.50 1.20
5.2, 90-02 706 17.19 7575 10.31 22 -0l 20.79 17.97 15-1, 84-86 350 1922 7688 10.14 2.26 0.02 33.26 1.02
5.3, 90-52 113 15.03 83.84 10.03 2.4 0.07 0.12 0.25 152, 84-86 118 1976 79.06 10.45 238 -0.10 1.84 2.00
5.4, 90-92 317 1840 7843 10.04 215 0.13 0.06 0.00 153, 84-86 100 17.32 BL.6B 10.45 230 -0.14 1.69 1m
55, 90-92 465 1706 7819 10.46 236 -0.06 0.37 0.25 162, 90-92 205 1665 B81.30 1044 228 -0.9 0.82 0.86
56, 90-92 287 12,63 B4.50 10.52 213 -0.05 0.21 0.00 163, 90-92 070 2036 78.94 9.74 189 -0.13 137 1.22
6.1, 40-42 054 1932 7974 998 200 -0.08 0.25 0.40 17-1, 125-127 149 17.73 B0.78  10.39 221 -0.14 0.78 0.64
6.2, 40-42 205 1665 BL30 10.59 234 -017 0.66 022 172,125-127 175 19.16 79.09 9.7 186  —0.08 0.00 0.62
63, 40-42 172 1769 80.59 1077 258 -0 027 0.30 17-3, 125-127 128 12.83 85.89 10.91 230 -0.30 n,:; g.zi
6-4, 40-42 218 13.69 8413 10.60 220 -0.10 4,08 0.40 18-1, 58-60 0.99 1832 80.69 10.17 215 -0.08 0. 18
6-5, 40-42 087 1636 8277 10.33 1 0.00 0.61 0.80 182, 58-60 119 2075 78.06 9.60 178 005 0.75 0.65
6.6, 40-42 130 1777 80.93 10.40 232 -0.07 0.73 0.66 18-3, 62-64 3.47 1448 8205 1030 2.06 0.04 0.27 0.65
73, 40-42 206 288% 69.05 9.50 27 0.24 0.00 272 191, 69-71 074 1658 8268 1029 208 -0.07 0.38 1.42
7-4, 40-42 241 2440 7319 973 2.19 0.19 0.00 2.49 19-1, 126-128  2.04 17.63 80.33 10.13 2.15 0.04 2.14 1.20
7.5, 40-42 235 2441 7324 9.4 22 0.27 0.82 0.37 192, 126-128  0.56 19.89 79.55 10.10 22 0.03 0.53 0.24
76, 40-42 153 22,65 7582 9.69 202 0.16 0.15 0.32 19-3, 100-102 112 1879 80.09 10.26 223 0.01 2.02 1.29
8-1, 93-95 426 1628 79.46 10.62 1.38 -0.10 0.09 0.00 20-2, B0-82 1.89 1789 8022 1032 2.28 -0.03 0.62 0.76
-2, 93-95 0.91 1685 8224 10.29 .19 - 0.06 0.14 0.00 20-3, B0-82 0.98 IB.Bl 30.21 10.41 2.36 —0.08 0.36 0.48
8-3, 93-95 194 1667 8139 10,54 235 —0.9 0.1 0.00 212, 0-32 205 2741 0.2 927 1.86 0.20 161 0.14
8.4, 126-128 120 20,75 78.05 10.42 250 -0.10 0.20 0.00 213, 0-32 129 2172 7699 976 2,01 0.22 0.19 0.05
85,126-128 18§ 1423 8389 10.56 218 -0.13 0.11 0.16 22, 70-72 400 1920 7680  9.91 2.08 0.12 0.34 0.39
9.1, 18-20 100 1584 8316 111 255  -0.43 0.22 0.2l 223, 70-72 241 2342 7417 9.56 1.86 0.04 0.74 0.
10-1, 100102 5.28 1894 7578 10.54 247 -0 0.26 0.25 232, B0-82 102 1683 8215 1052 230 -0.14 0.58 0.70
102, 100-102 2,57 19.00 78.43 10.20 225 0.11 0.25 1.35 24-1, B2-84 273 1605 81.22 10.52 221 -0.07 0.40 0.51
103, 100-102 161 1623 8216 10.44 226 -0.04 0.17 1.08 242, 82-84 090 1685 8225 10.57 2312 -0 0.20 0.10
10-4, 100-102  2.59 19.48 7793 10.33 231 -00! 0.13 0.07 243, 82-84 052 1684 8224 10.63 239 -0.25 0.62 1.22
10-5, 100-102 480 19.04 76.16 10.16 226 0.13 0.19 012 25-1, 90-92 140 1578 8282 10.57 229 -0.15 0.40 0.52
106, 100-102  2.57 1608 8135 11.22 255 0.5 0.10 0.56 252, 90-92 091 1585 8324 1087 225 -0.5 0.34 0.42
1141, 23-25 050 17.64 8146 10,02 1.9 -0.09 0.30 114 25.3, 90-92 099 1683 8218 1057 230 -0.16 0.25 1.60
11-1, 60-62 339 3285 6376 9.4 2.9 0.26 0.00 0.57 %1, 70-72 0.62 1640 82.98 10.50 226 -0.17 0.28 078
112, 60-62 404 2207 7389 103 212 013 0.63 191 26.2, 10-712 0.5 185 80.58 10,03 206 -0.09 0.57 0.61
11-2, 74-76 1.88 1403 B4.00 10.57 215 =0.11 0.13 0.89 26-3, 10-72 0.43 1691 8264 10.15 2.4 —-0.10 0.39 0.71
112, 83-85 113 1186 8701 1079 212 -026 027 2,89 70, 110112 241 1507 8272 10.66 229 -0.16 0.36 0.99
112, 133-135 491 36.61 58.48 905 2.35 0.29 212 1.47 27.2, 80-82 D8 1933 79.79  10.06 214 00 031 101
113, 126-128 2.07 3819 $9.74 9.4 2.30 0.33 0.16 0.95 281, 55-57 081 1686 8231 10.09 198 —0.06 0.29 185
117, 31-33 575 3817 5608  8.95 2 0.38 0.87 1.74 28.2, §5-57 0.99 1733 8168  10.63 238 -0.19 0.29 0.7
117, 53-55 226 3910 5864 8.7 197 0.36 0.18 0.89 28.3, 55-57 102 1732 8166 1054 235 -0.16 0.19 0.01
2e: matigl o B oH
292, 17-19 121 17, ; : ; - ;
111, 65-67 264 2677 7059 974 237 0.06 7.10 10.27 JIAT, 05, B 6 o 2 o o o
21, 65-67 277 2139 TS84 10.43 257 -0.19  20- ; ; ; 5 ; - :
32 65-671 590 W9 7448 1017 738 _009 2130 1907 302, 20-22 070 1539 8391 10.65 228 -020 0.17 1.52
2.3, 65-67 408 2110 7482 1007 233 0.00 1.97 931 303, 20-22 073 1439 8488 1063 2.2 "’f"l’ g-g‘; g;:
3.1, 90-92 609 1831 75.60 10.22 236 -0.03 16.90 13.11 311, 20-22 Leo 2066 77.74 1012 238 =R :
12 6062 103 1650 7207 1073 8 o 0.3 1099 312, 20-22 0.51 1592 83.57 1084 244 —034 0.18 0.16
33, 60-62 573 207 7400 992 218 -008 2391 23.08 33,2027 080 17367 ALed 0.0 L =02 231 0.6
41,140-142 104 15.83 8313 10.41 215 -0.10 234 0.89 32,1012 080 24.30. 90 9.95 L o s R
42, 80-82 260 1568 6271 1027 233 0.02 12220 66.53 32-1, 89-91 248 23.6 7392 9.8 o e o i
43,7274 1.36 17.26 8138 10.52 .34 ~0.18 2.60 174 322, 10-12 0.70 1638 8242 10.30 2.1 =0 : ;
53, 106-108 1771 1687 6542 10.12 225 -0.01 73,80 59.03 323, 10-12 175 17.68 £0.57 10.51 240 B 0.6 112
5.4, 70-72 228 2687 T0.85 934 15 i S 375 33-1, 60-62 523 1943 7534 9.95 213 -0.08 15.73 13.60
61 9698 374 3118 TS08 970 192 My Sa b 332, 60-62 132 2270 75.98 10.08 231 -0.02 112 1.42
6-2, 96-98 400 2445 7145 9.90 2.43 0.0 18.61 12,64 333, 60-62 310 2132 7558 10.12 224 -0.02 504 953
6.3, 96-98 3.07 3053 6640 9.8 2,19 0.24 in 1.84 34-1, 50-52 248 1755 79.97 10.23 214 -002 2.5 133
8-1, 140-142 213 2104 7683 10.16 .33 0.01 2.68 1.23 34-2, 50-52 1.2} 20,25 7851 0.1 2.28 -0.02 0.32 0_13
8-2, 53-55 209 2790 7001 9.89 19 002 2,40 435 343, 50-52 125 2024 78.51 1048 248 -009 045 .4
biei i bR MR ur % b w4 minn ok i maun 15 om o er i
35: m :f?; i}_‘;g %‘_;ﬁ :::: §§§ 3;{‘; ::;: 3::70 5.3, 93-95 050 1791 8159 1045 232 -0.18 0.14 0.52
NOTE ADDED IN PROOF

The absolute ages and IRD accumulation rates calculated by Born-
hold for the Miocene section of Hole 513A (Cores 513A 5to 513A 11)
are inaccurate because this manuscript was submitted before the final
correlations of this section to the paleomagnetic time scale by Weaver
(this volume) and Ciesielski (this volume). The constraints of the pub-
lication schedule made correction impossible. Revised ages of Hole
513 Miocene IRD peaks are given by Ciesielski and Weaver (this vol-
ume), who provide a thorough discussion of Leg 71 IRD occurrences
and relationships to overall Southern Ocean ice-rafting.
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