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ABSTRACT

Sediment samples collected at DSDP Leg 96 Mississippi Fan Sites 615, 616, 620, 621, and 623, Orca Basin Site 618,
and Pigmy Basin Site 619 were analyzed for 22 major, minor, and trace elements. This study was undertaken to docu-
ment the downhole variability in inorganic geochemistry between sites. The mineralogy of the clays, including those
from Sites 614, 617, and 622 on the fan, was determined by X-ray diffraction to define the principal clay minerals pres-
ent at the sites, examine any downhole trends in clay mineralogy, and aid in the interpretation of the geochemical signa-
ture of the sediments. Clay mineral composition at all the sites is smectite:illite:chlorite:kaolinite in the approximate
percentage ratio 50:20:20:10. Geochemical results indicate only slight variation between and within the sites, with the
exception of a discrete unit of carbonates that occurs near the bottom of Site 615. Variation in the major, minor, and
trace element composition can be explained by a change in the relative abundance of quartz, clay minerals, and carbon-

ates.

INTRODUCTION

Eight hundred and twenty-eight samples were collect-
ed for inorganic geochemical analyses at the 11 Deep
Sea Drilling Project (DSDP) sites visited on Leg 96
(Fig. 1). From this population, 145 samples from Sites
615, 616, 620, 621, and 623 on the Mississippi Fan, Site
618 in Orca Basin, and Site 619 in Pigmy Basin were an-
alyzed for 22 major, minor, and trace elements (Table 1)
and (in addition to samples from fan Sites 614, 617, and
622) for clay mineralogy (Table 2). This pilot study was
undertaken to document, by sampling at regular down-
hole intervals, the general inorganic geochemistry of the
Pleistocene Mississippi Fan sediments (with a cursory
study of the intraslope basin sites for comparative pur-
poses) and to relate this inorganic geochemical data to
clay and smear-slide mineralogy.

METHODS

Samples collected for inorganic geochemical studies were air dried
at 105°C and then ground in an agate ball mill for 15 min. We diluted
0.5 g of the ground sample to 250 ml using the lithium metaborate fu-
sion technique for major-element analysis (Walsh and Howie, 1980)
and 0.5 g of the sample was dissolved in 50 ml using the hydrofluoric
perchloric acid digestion technique for minor- and trace-element anal-
ysis (Walsh and Howie, 1980). The solutions were analyzed with the
Phillips PV8210/ICP Emission Spectrometer at Kings College, Uni-
versity of London. The data were calibrated using igneous and sedimen-
tary U.S. Geological Survey standards GSP-1, BHVO-1, AGV-1, SDC-1,
MAG-1, QLO-1, SCo-1, and STM-1. Total iron (FeO + Fe,0;) was
determined without analyzing for the different oxidation states.

For clay mineralogy analyses, the <4 um fine fraction was sepa-
rated by ultrasonic treatment and settling. Wherever possible the sam-
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Figure 1. Location map of the sites drilled on DSDP Leg 96.

ples were split from those used to determine the inorganic geochemis-
try. Oriented aggregates were prepared on glass slides. Both untreat-
ed and glycolated (overnight at 60°C) X-ray diffraction (XRD) traces
were run from 4 to 40° 26 for all the samples; a third slow scan run
was made, only for selected samples, to separate the kaolinite and
chlorite peaks between 24 and 26° 26. Focused CuKw radiation was
used on all three scans at a scan speed of 1° 26 per minute. The XRD
work was done at Edinburgh University. All mineral identification was
made visually on the basis of known d-spacings (Carver, 1971).

The main clay minerals recognized were kaolinite, illite, chlorite,
smectite, and an irregular mixed-layer species. Other identified min-
erals included quartz, feldspars, calcite, and dolomite. Peak heights
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Table 1, Geochemical data for DSDP Leg 96 Sites 615, 616, 620, 621, and 623 (Mississippi Fan), Site 618 (Orca Basin), and Site 619 (Pigmy Basin).2

Major elements (wt.%) Trace elements (ppm)

Core-Section Sub-bottom
(interval in cm) depth (m) Si0; AlO3 FeO/Fep03 MgO CaO NayO K0 TiO P05  MnO Ba Ce Co Cr Cu La Li Ni Sc Sr A%
Hole 615
1-1, 60.0-65.0 0.63 51.83  15.57 6.37 3.08 299 268 283 0.67 0.16 0.12 497 70 15 116 35 46 55 54 15 143 161 29
3-2, 55.0-59.0 14.17 37.77  16.34 7.16 3.10 315 2.08 2,77 0.65 0.17 0.13 513 70 15 128 38 46 58 54 16 151 174 30
3-3, 30.0-35.0 15.43 55.45 9.98 3.66 2.53 4.29 1.79 202 046 0.11 0.08 559 49 12 88 21 30 29 40 8 163 79 20
4-3, 31.0-36.0 23.43 86.09 6.62 1.93 1.06 2.68 1.69 1.57 0.30 0.05 0.04 571 34 7 47 8B 22 1 21 4 196 4 13
5-4, 62.0-66.0 38.14 57.16 14.26 5.66 3.00 4.26 1.74 2.34 0.61 0.15 0.14 557 58 15 123 33 38 50 51 13 160 168 25
6-2, 3.0-8.0 44,06 61.52 6.77 3.08 3.74 7.03 1.97 1.91 047 0.12 0.10 588 51 12 95 23 27 25 43 7 187 74 20
7-6, 48.0-54.0 56.41 80.40 6.88 2.20 1.70 3.92 1.76 1.65 0.33 0.06 0.05 612 40 8 50 11 24 12 26 4 199 39 15
8-2, 24.0-26.0 59.45 75.09 11.18 3.75 3.02 4.91 1.93 234 047 0.11 0.09 619 52 12 100 26 31 33 4 9 182 9 21
9-2, 37.0-42.0 69.21 74.02 8.26 2.17 2.22 4.33 2.16 2.11 0.33 0.09 0.05 680 41 8 54 13 24 16 26 5 207 43 16
9-3, 56.0-61.0 70.90 58.79 16.28 6.53 3.02 389 172 2.59 0.65 0.17 0.11 585 49 15 140 36 37 54 56 15 143 194 25
12-1, 50.0-55.0 96.70 61.24 13.87 5.06 3.07 4.85 1.53 3.05 0.66 0.10 0.10 1217 72 18 77 31 34 55 55 14 168 133 25
18-1, 93.0-95.0 153.40 76.49 8.31 2.30 1.61 3.28 1.81 202 035 0.08 0.05 632 4l 8 63 15 26 17 28 5 198 50 17
22-4, 62.0-64.0 195.83 60.76  10.85 3.39 2.29 4.10 L.79 230 042 0.1 0.08 603 52 11 93 23 131 21 3 8 192 84 21
29-1, 128.0-130.0 257.89 71.42 8.24 2.63 2.50 5.11 1.68 2.05 0.40 0.08 0.07 621 44 11 89 20 26 20 35 6 188 61 18
29-5, 70.0-72.0 263.91 85.60 5.96 1.74 1.24 3.11 1.49 1.55 0.29 0.03 0.04 536 37 o 47 10 23 9 22 3 172 32 13
32-1, 68.0-70.0 286.28 68.32 7.18 1.94 1.99 4.52 1.50 1.72 029  0.06 0.06 507 41 9 60 14 21 15 28 4 174 42 14
34-1, 130.0-135.0 315.53 66.50 10.37 3.12 2.72 5.23 1.95 241 046  0.11 0.12 606 53 12 78 25 31 31 4 7 204 75 20
38-1, 51.0-53.0 352.72 55.33 9.12 2.80 2.77 5.40  2.08 216 042  0.10 0.10 583 47 9 72 19 26 23 32 6 198 61 19
43-1, 40.0-45.0 409.63 77.80 6.85 1.88 1.64 3.90 1.62 172 030 0.04 0.04 561 37 8 53 10 21 12 24 4 183 35 13
43-3, 80.0-85.0 412.63 57.72 7.49 1.83 2.05 4.22 1.89 1.94 032 0.06 0.04 559 36 8 46 13 21 15 24 4 184 8 14
46,CC (11.0-14.0) 428.58 61.35 9.17 3.18 2.79 5.15 1.69 2,13 0.40 -0.09 0.07 533 45 15 110 24 27 27 53 8 180 71 20
49-2, 46.0-51.0 477.68 13.68 3.9 1.51 1.70 39.02 0.89 0.69 0.17 0.08 0.07 160 40 14 31 28 0 23 42 6 2175 41 17
50-3, 80.0-85.0 489.03 11.63 2.2 1.05 1.60  40.41 09 052 0.2 0.06 0.05 116 36 13 18 24 0 15 36 4 2156 29 14
50-6, 80.0-85.0 493.53 16.75 3.02 1.09 1.65 37.68 1.05 0.68 0.13 0.06 0.04 137 35 13 23 24 0 15 38 4 1969 28 14
50,CC (20.0-25.0) 494.60 19.93 3.20 1.15 1.60 3672 09 073 0.15 0.06 0.04 163 34 12 2 23 0 13 36 4 1894 28 13
51-2, 28.0-30.0 496.49 27.31 3.22 1.28 1.59 35.19 0.97 0.77 0.17 0.08 0.04 440 35 12 33 21 0 12 36 4 1847 27 13
52-1, 23.0-28.0 504.46 20.70 4.35 1.63 1.02  40.68 1.18 0.73 0.18 0.05 0.11 162 42 14 5 24 0 20 42 6 1300 37 15
Hole 616
1-2, 45.0-50.0 1.98 60.74 16.30 5.60 3.21 .15 2719 291 064 0.3 0.10 500 64 15 105 41 36 68 56 16 137 165 26
1-3, 45.0-50.0 3.47 61.87 15.88 5.34 3.21 348 279 2.86 0.58 0.14 0.10 499 62 14 83 37 34 65 53 15 140 143 24
2-5, 20.0-24.0 12.22 47.65 14.36 4.99 3.21 4.61 212 2,55 0.60 0.13 0.13 531 62 14 86 40 33 55 55 14 154 146 23
3-4, 50.0-54.0 20.62 52,20 15.34 5.39 3.17 4,17 212 262 0.63 0.13 0.12 523 63 14 109 42 34 58 57 15 150 157 25
4-2, 100.0-105.0 27.63 58.34 15.25 5.38 3.10 4.98 1.81 2.75 0.6l 0.14 0.18 465 67 15 101 39 35 62 59 14 170 166 26
5-3, 37.0-40.0 37.99 56.46 15.59 5.12 3.00 3.53 1.82 2.64 0.62 0.13 0.14 527 66 14 107 33 35 56 56 15 148 163 25
6-4, 100.0-105.0 49,72 59.17 14.63 5.07 3.05 4.93 1.71 2.49 0.60 0.14 0.16 497 65 14 100 35 .33 54 57 14 164 160 25
7-3, 30.0-35.0 56.92 56.54 14.43 4.56 3.09 597 1.93 273 060 0.3 0.19 494 63 13 101 39 32 60 55 13 195 153 25
8-2, 60.0-65.0 65.53 52,54 14,12 5.06 3.00 5.89 1.63 242  0.58 0.13 0.18 465 65 15 79 38 31 51 59 13 177 146 24
9-4, 53.0-58.0 78.05 57.74 16.43 5.74 293 3.30 1.78 2.81 0.65 0.14 0.10 53 67 14 100 37 36 57 56 16 149 158 26
10-2, 71.0-76.0 84.84 54.27 16.22 5.94 .27 4.45 1.69 2.88 0.64 0.14 0.10 493 65 14 114 ky) 35 63 58 15 149 173 26
11-3, 49.0-55.0 95.72 55.63 15.34 5.92 2.90 6.50 1.57 245  0.59 0.15 0.20 438 65 16 98 39 32 59 63 14 193 189 26
16-3, 50.0-55.0 145.92 60.65 15.84 5.56 3.29 4.45 1.64 2.91 0.62 0.12 0.11 498 63 14 103 36 35 63 53 15 149 167 25
17-2, 34.0-37.0 153.86 51.66 11.56 3.85 2.91 4.93 1.63 225 050 0.08 0.09 522 56 12 104 30 28 46 46 10 171 105 22
18-1, 10.0-14.0 162.32 54.81 11.15 3.73 321 5.23 1.81 229 0.50 0.08 0.09 539 55 12 78 29 27 35 46 9 172 92 22
20,CC (24.0-25.0) 181.29 66.12 9.21 2.73 2.79 533 1.92 221 039 0.05 0.06 600 50 9 5 25 24 23 313 6 201 54 21
21-2, 46.0-49.0 192.18 58.01 14.27 5.96 3.08 5.51 1.67 275 0.58 0.12 0.22 488 62 15 9% 36 33 58 63 13 185 161 26
22-1, 40.0-45.0 209.72 84.93 7.33 1.92 1.52 3.55 1.98 1.83 035 0.01 0.04 612 46 7 46 15 25 13 24 4 213 36 15
24-2, 35.0-38.0 249.57 74,78 8.51 2.19 2.30 4.81 1.99 2.07 0.32 0.04 0.09 612 44 8 68 22 24 19 32 5 223 50 19
28-2, 12.0-18.0 306.95 58.01 14.76 5.47 3. 6.35 1.37 2.90 0.63 0.11 0.10 454 63 14 110 37 32 60 58 14 159 147 25
30-6, 35.0-38.0 332.16 51.01 15.99 5.79 3.49 5.49 1.43 2,98  0.65 0.11 0.10 471 66 15 118 39 35 64 S8 1S 162 167 26
32-4, 110.0-113.0 348.71 55.26 16.03 5.07 3.57 5.31 1.64 3.37 0.68 0.14 0.14 478 67 15 101 45 35 70 64 1S 169 145 26
33-2, 106.0-107.0 354.10 46.07 14.85 5.25 3.25 5.92 1.39 285 064 0.14 0.17 461 67 14 83 37 32 58 58 14 177 148 25
34-3, 43.0-46.0 365.15 56.63  16.50 5.70 .17 5.34 1.46 3.15 066 0.15 0.17 456 72 15 110 42 36 104 60 16 177 172 26

MOILS 'A 'V ' "ONI¥ENDId 'L "X



SEL

Table 1 (continued).

Major elements (wt.%)

Trace elements (ppm)

Core-Section Sub-bottom
(interval in cm) depth (m) Si0y  AlO3 FeO/Fep03 MgO CaO Nap0 K0 TiOp P05  MnO Ba Ce Co Cr Cu La Li Ni Sc Sr Vv X
Hole 620
13-2, 60.0-65.0 109.35 53.60 15.53 5.40 3.13 4.54 238 283 0.64 0.14 0.13 519 68 14 94 37 37 571 A2 18 178 149 27
14-2, 60.0-65.0 119.13 5397 1571 5.39 3.30 4.45 2.20 295 0.63 0.14 0.11 528 68 14 101 38 37 57 52 15 171 146 26
15-2, 60.0-65.0 128.73 56.04 15.12 5.26 2.9 4.08 1.72 2.66 0.62 0.13 0.12 502 70 14 100 31 35 55 5 15 156 138 26
16-2, 60.0-65.0 138.33 52.86 14.46 5.60 2.86 5.34 1.90 244 059 0.14 0.19 441 69 15 109 34 34 53 57 14 176 165 26
17-2, 60.0-65.0 147.92 54.34  15.55 5.65 291 3.54 2.02 2.59  0.61 0.13 0.11 477 68 14 101 33 35 53 52 15 143 151 26
17-6, 60.0-65.0 153.92 54,78  15.81 5.67 292 3.50 2.07 263 0.62 0.13 0.10 494 67 14 87 33 36 53 51 15 144 144 26
18-2, 60.0-65.0 157.52 55.94 15.54 5.47 2.98 4.16 2:11 2.74 0.63 0.14 0.15 504 67 14 99 35 36 55 53 15 165 161 27
19-1, 60.0-65.0 165.63 56.33  14.93 4.92 3.9 4.74 1.72 290 0.61 0.13 0.11 495 66 13 101 32 36 53 54 15 159 148 25
20-4, 60.0-65.0 179.73 55.93  14.90 5.43 2.92 4.60 1.70 2.50 0.62 0.15 0.12 485 68 14 103 32 35 47 55 15 162 165 26
21-2, 60.0-65.0 186.13 54,53  15.51 5.85 3.22 4.16 1.70 279  0.64 0.15 0.12 475 69 14 103 33 36 51 59 16 151 156 27
22-2, 60.0-65.0 195.52 56.27  14.80 5.38 2.88 4.30 1.82 249  0.60 0.15 0.18 493 66 13 102 34 35 50 56 15 167 167 26
23-2, 59.0-63.0 204.91 57.42 14.80 5.49 3.21 4.78 1.77 275 0.6] 0.14 0.18 475 67 14 106 33 35 51 61 15 165 152 25
24-1, 60.0-65.0 212,92 57.99 14.20 5.55 3.15 5.02 1.65 2.59 0.62 0.14 0.14 470 67 15 107 32 34 47 58 15 164 161 25
25-1, 50.0-52.0 222.31 57.85 12.38 4.65 3.61 6.33 1.61 255 0.57 0.12 0.11 476 62 15 94 31 30 4 52 13 165 123 23
26-2, 60.0-65.0 233.42 55.20 12.93 4.80 3.49 5.90 1.67 2.61 059 0.12 0.11 490 64 15 94 30 13 43 52 13 166 130 23
27-1, 60.0-65.0 241.52 5433 14.56 5.52 2.9 4.89 1.52 2.61 0.60 0.14 0.13 483 67 15 B4 33 34 49 57 15 165 154 25
28-2, 45.0-50.0 252.48 57.84 13.23 4.87 3.32 5.95 1.68 263 059 0.13 0.12 483 66 14 83 30 32 46 52 14 175 138 24
29-1, 60.0-65.0 260.72 5932 11.9 4.25 3.54 5.34 1.67 262 0.54 0.10 0.08 520 63 13 %0 28 32 43 46 12 166 97 22
30-2, 60.0-65.0 271.83 53.92 14.42 5.20 3.35 5.31 1.53 288 0.61 0.12 0.10 480 68 15 86 31 s 56 54 15 161 130 26
31-2, 60.0-65.0 281.42 5343 1524 5.62 3.39 4.95 1.74 302 0.62 0.13 0.10 486 71 16 94 33 36 59 55 16 158 140 26
32-2, 60.0-65.0 291.03 53.42 14.06 5.12 3.45 5.39 1.79 2.79 0.61 0.12 0.10 499 68 15 107 32 35 53 54 14 162 134 24
33-2, 60.0-65.0 300.63 52.42 14.89 547 3.73 6.02 1.70 3.05 063 0.13 0.10 49 72 16 106 32 36 61 58 16 165 144 26
33-5, 60.0-65.0 305.13 51.92 14.57 5.42 3.63 5.88 1.59 296 0.63 0.12 0.12 45 70 15 104 33 35 63 56 14 162 141 26
35-2, 60.0-65.0 319.83 52.41 14.88 5.41 3.45 5.48 1.86 3.05 0.63 0.13 0.18 468 68 15 101 37 35 66 57 14 174 150 27
36-2, 60.0-65.0 329.42 54.02 14.98 5.49 3.41 5.26 1.80 3.01 0.63 0.13 0.21 479 69 16 101 38 36 69 S8 14 172 150 27
37-2, 60.0-65.0 339.03 53.39  13.40 4.69 3.72 6.26 1.79 283  0.58 0.11 0.21 467 67 15 88 35 133 57 53 12 179 124 25
38-2, 60.0-65.0 348.63 52.25 15.18 5.52 3.66 5.46 1.81 .15 0.63 0.13 0.17 459 70 16 84 37 36 67 57 15 166 144 27
40-2, 60.0-65.0 367.63 50.41  14.06 5.47 3.93 6.68 1.57 290 0.64 0.12 0.09 425 74 16 106 33 34 58 57 14 153 127 26
41-4, 60.0-65.0 380.13 48.00 13.65 5.14 4.93 8.17 1.81 .20  0.61 0.13 0.08 412 T 16 102 37 33 62 55 13 170 13 27
42-2, 60.0-65.0 386.63 52.24 13.75 5.82 4.49 5.96 1.75 2.99 0.63 0.15 0.10 418 74 16 102 33 34 53 55 13 139 117 28
43-1, 35.0-40.0 394.38 49.59  13.82 5.50 4.40 8.21 1.7 117 0.63 0.14 0.09 417 75 17 97 36 34 58 56 13 180 115 27
44-3, 60.0-65.0 407.13 52.16  14.66 5.86 3.95 5.39 2.04 3.05 0.67 0.15 0.11 438 77 16 102 35 37 56 55 14 153 126 29
Hole 621

1-2, 60.0-65.0 2.13 59.32  15.08 6.57 2.57 2.45 2.06 272 0.65 0.12 0.11 53 70 16 93 29 38 48 50 14 139 143 27
2-3, 60.0-65.0 7.13 59.59  15.01 5.34 2.50 2.57 1.92 .66 0.64 0.13 0.10 540 71 16 78 28 38 46 51 14 143 142 27
3-3, 60.0-65.0 16.73 62.21 14.49 5.17 2.48 2.57 1.90 .63 0.66 0.13 0.10 579 70 16 79 28 38 45 48 13 153 134 28
4-3, 60.0-65.0 26.33 61.50 15.33 5.60 2.42 2.22 1.80 2.59  0.67 0.14 0.11 568 73 17 93 29 39 48 50 14 148 146 28
5-3, 60.0-65.0 35.93 59.10 15.63 5.52 2.49 2.29 1.95 282  0.67 0.13 0.11 580 71 16 88 30 39 51 48 14 153 138 28
6-3, 45.0-50.0 45.38 57.48 15.59 5.57 2.76 2.48 1.85 2.84  0.66 0.14 0.10 543 T4 17 93 32 40 133 51 15 149 156 28
7-3, 60.0-65.0 49.82 63.94 15.01 5.54 2.64 2.53 1.66 2.59 0.64 0.14 0.10 511 74 17 103 32 38 48 52 15 138 160 27
8-2, 60.0-65.0 57.82 58.17 1471 5.46 2.64 2.50 1.67 253 0.64 0.14 0.11 512 14 17 97 29 38 47 52 14 141 157 28
9-2, 60.0-65.0 62.32 64.10  16.63 6.05 3.00 297 1.84 285 0.68 0.16 0.12 585 85 20 95 33 42 53 59 16 161 166 31
10-2, 60.0-65.0 67.32 61.64 14.75 5.30 2.73 2.56 1.83 277 0.63 0.14 0.11 562 74 17 89 30 139 52 51 14 149 150 28
11-2, 60.0-65.0 72.52 65.24 14.08 5.23 2.65 2.71 1.81 259 0.61 0.13 0.11 530 14 17 9 29 38 48 52 14 145 148 27
12-2, 60.0-65.0 80.93 61.24 14.21 5.05 2.68 2.54 1.86 277  0.62 0.13 0.11 571 712 17 91 131 38 53 51 13 150 142 27
13-2, 60.0-65.0 B3.52 67.18 14,30 5.10 2.1 2.57 1.93 278 0.60 0.13 0.10 583 70 16 87 29 37 55 50 14 148 143 27
14-2, 60.0-65.0 88.82 62.00 14.61 5.12 271 2.42 2.01 2.85 0.62 0.13 0.10 569 70 17 63 31 37 54 50 14 148 144 27
15-2, 60.0-65.0 96.32 60.72  14.19 523 2.66 292 1.66 248 0.63 0.13 0.11 550 75 17 90 28 38 46 52 13 150 144 28
16-2, 60.0-65.0 101.82 62.00 13.73 5.18 2.64 2.89 1.62 .50 0.6 0.13 0.11 538 14 17 89 29 37 43 52 13 149 140 27
17-2, 60.0-65.0 106.82 58.38 13.99 5.07 2.66 2.75 1.77 2.62 0.61 0.13 0.11 553 70 17 69 28 n 48 50 13 153 140 27
19-2, 60.0-65.0 125.82 59.37 13.61 4.98 2.47 2.62 1.713 2.56 0.58 0.11 0.10 540 68 17 73 27 36 4 52 12 157 126 25
20-2, 60.0-65.0 132.33 56.74 13.93 512 2.58 2.70 1.72 .54  0.60 0.12 0.11 531 T 17 9 28 36 46 52 13 153 134 27
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Table 1 (continued).

Major elements (wt. %)

Trace elements (ppm)

Core-Section Sub-bottom
(interval in cm) depth (m) 8i0y AlO3 FeO/FepO03 MgO  CaO  NapO K0 TiOp P05  MnO Ba Ce Co Cr Cu La Li Ni Sc Sr \ Y
Hole 621 (Cont.)
22-2, 60.0-65.0 135.63 67.17 12,94 4.68 2.36 2.66 1.73 247  0.55 0.10 0.10 546 65 16 92 26 34 41 48 12 162 119 24
23-2, 60.0-65.0 139.42 61.79 10.07 4.60 2.23 2.37 1.74 248 0.53 0.08 0.09 503 56 14 53 28 28 42 45 8 154 115 20
24-2, 60.0-65.0 149.23 59.17 14.50 5.28 2.73 2.77 1.79 279 0.65 0.13 0.11 512 73 17 83 33 138 52 51 13 152 135 27
25,CC (18.0-20.00 159.51 59.88 14.63 5.04 2.68 2.89 1.86 285 0.67 0.11 0.11 525 74 17 B0 32 38 54 52 13 148 130 27
26-2, 60.0-65.0 168.42 60.29 12.65 4.55 2.45 21 1.77 257  0.56 0.10 0.10 543 66 14 69 27 34 42 46 11 162 108 23
27-2, 45.0-50.0 177.88 79.27 8.51 2.28 1.78 3.03 1.95 2.14 041 0.04 0.04 559 53 10 52 24 27 54 31 6 192 51 19
29-3, 60.0-65.0 198.73 66.56 10.86 .7 2.42 3.55 1.74 229  0.48 0.07 0.09 539 60 14 81 25 30 37 45 9 168 104 20
31-1, 66.0-70.0 200.88 58.08 13.37 4.61 3.09 4.77 1.63 2.94 0.67 0.09 0.10 1993 69 137 83 32 33 53 55 13 176 123 24
Hole 623
1-1, 90.0-95.0 0.92 53.94 17.33 5.62 31.29 2.40 3.15 352 0M 0.18 0.11 481 60 13 107 42 42 69 37 16 144 164 28
1-4, 90.0-95.0 5.43 57.58 16.12 5.35 .22 3.01 2.69 337 0.66 0.16 0.13 486 46 13 118 40 37 64 38 14 144 147 26
2-3, 60.0-65.0 10.23 55.58 15.94 6.03 3.04 3.41 2.24 257  0.69 0.19 0.17 514 48 14 112 36 34 57 40 16 146 184 26
2-6, 60.0-65.0 14,73 55.49 15.38 5.81 3.03 3.85 2.07 2.43 0.65 0.16 0.11 493 37 14 125 35 34 58 39 15 142 203 25
3-2, 60.0-65.0 18.33 54.29 14.51 6.05 3.13 4.34 1.84 229  0.66 0.17 0.11 475 40 13 145 32 34 51 40 15 142 209 25
3-5, 60.0-65.0 22.83 54.89 16.68 5.93 3.01 2.60 2.13 285  0.67 0.17 0.11 506 34 14 106 36 30 57 38 16 136 172 25
4-3, 60.0-65.0 29.42 56.28  16.56 5.81 3.0 .10 2.8 280 0.66 0.16 0.11 527 30 12 114 35 30 60 33 15 137 169 23
5-1, 60.0-65.0 36.03 56.01 14.35 5.68 2.90 3.88 1.77 229  0.63 0.15 0.11 499 32 13 126 30 30 49 33 14 134 177 23
5-4, 60.0-65.0 40.53 56.75 15.56 5.54 2.89 341 2.02 2.66 0.65 0.15 0.11 532 29 12 9 35 32 58 33 14 146 176 23
6-2, 60.0-65.0 47.13 56.04 15.11 5.24 2.97 3.61 2.00 2.67 0.64 0.16 0.14 499 29 13 99 32 29 58 35 14 149 178 22
6-5, 60.0-65.0 51.63 56.53 15.17 5.58 3.14 4.62 1.97 263 0.64 0.16 0.13 511 30 14 93 35 29 58 38 14 155 172 22
7-3, 60.0-65.0 58.22 68.46 9.52 2.78 2.06 3.56 1.93 2.07 0.42 0.09 0.07 505 0 5 40 18 17 26 15 6 175 73 15
8-2, 95.0-100.0 66.68 56.12 14.60 4.78 3.29 4.27 2.20 2.80 0.61 0.15 0.12 490 24 12 90 33 28 53 31 12 159 143 21
9-2, 60.0-65.0 75.93 57.20 1179 4.07 3.40 5.80 2.11 235  0.55 0.14 0.10 575 15 11 87 25 A4 51 23 9 170 103 19
10-2, 25.0-30.0 85.17 60.72 9.58 3.20 3.23 5.99 1.86 1.94  0.51 0.13 0.09 572 15 8 71 18 21 2T M9 7 188 82 19
11-2, 50.0-65.0 95.13 57.06 10.61 3.92 342 6.57 1.75 202 058 0.14 0.10 577 220 10 79 24 25 33 21 9 171 102 21
12-2, 60.0-65.0 104.73 54.42 1580 5.33 3.02 3.70 1.92 272 0.64 0.16 0.17 454 30 13 101 35 29 59 38 14 148 185 22
12-4, 60.0-65.0 107.73 56.31 15.79 5.09 2.89 3.56 1.79 282 0.6 0.15 0.13 524 28 12 19 34 32 58 33 14 46 177 23
14-1, 59.0-64.0 122.01 54.23 15.62 5.73 2.92 5.54 1.75 2.61 0.63 0.17 0.19 467 40 16 119 36 31 60 44 14 175 190 24
15-1, 60.0-65.0 131.42 79.51 6.29 1.87 1.13 2.68 1.80 1.63  0.30 0.05 0.06 495 0 1 0 7 12 11 | 2 174 26 11
16-2, 60.0-65.0 142,23 70.53 7.89 2.23 2.01 4.54 1.84 195 0.34 0.09 0.07 574 0 4 28 12 1B 17 7 3 189 40 19
17-1, 60.0-65.0 150.02 56.18 15.48 5.38 3.02 4.33 1.80 2.79 0.64 0.16 0.14 480 34 13 101 33 32 59 33 14 155 168 23
Hole 618
4-2, 86.0-90.0 28.08 48.15  13.07 4.58 3. 8.17 3.58 276 0.53 0.14 0.10 447 28 13 107 34 28 55 32 1 295 114 20
5-2, 81.0-85.0 37.63 52.29 12.86 4,32 .57 7.41 2.53 278 0.58 0.14 0.09 432 38 13 104 30 29 51 33 11 200 100 20
6-2, 41.0-46.0 46.83 52.14  12.65 4.95 147 7.33 2.36 284 0.56 0.13 0.09 426 33 13 107 28 28 50 33 11 204 9 19
7-1, 70.0-75.0 51.63 54.16 13.37 4.51 3.53 8.43 2.54 287 057 0.14 0.09 447 36 13 94 31 29 53 34 1 206 99 20
8-3, 90.0-95.0 60.83 5110 12.13 4.53 3.37 8.34 2.19 258 0.57 0.13 0.09 441 35 13 107 29 31 48 4 11 206 100 21
9-1, 80.0-85.0 70.72 52.14 12.67 4.71 3.57 8.29 219 274 0.59 0.14 0.10 442 41 13 86 26 31 48 34 11 195 106 22
10-1, 85.0-90.0 71.78 50.60 11.99 4.69 3.37 8.52 2.08 247 0.56 0.14 0.10 436 38 13 104 30 27 4 35 1 191 104 21
Hole 619
1-1, 50.0-52.0 1.51 47.25 14.25 4.58 1.51 732 278 315 059 0.15 0.18 453 37 14 106 61 29 58 37 12 255 127 21
5-3, 116.0-118.0 34.07 52.18  13.70 5.55 2.79 6.98 1.66 243 0.62 0.16 0.28 41 4 16 119 31 W0 53 41 13 194 190 25
9-1, 116.0-118.0 69.87 44,33 13,77 4.98 4.51 8.60 1.74 327 0.65 0.14 0.10 410 4 16 113 30 30 63 38 13 164 119 22
16-4, 57.0-59.0 141.08 50.97 16.33 5.51 2.73 6.66 1.93 .14 0.62 0.16 0.18 465 54 14 106 34 38 73 44 14 300 139 23
18-2, 81.0-82.0 157.71 56.93 16.46 5.75 2.58 2.01 1.55 3.03 079 0.17 0.09 415 6l 12 86 27 41 70 30 15 142 140 28
22-2, 46.0-47.0 189.26 59.48 15.00 4.66 2.56 3.27 1.80 3.20 0.68 0.14 0.08 435 41 11 9 28 35 62 30 12 171 111 24

% Data from Mississippi Fan sites are plotted in Figure 2A-E.
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Table 2. X-ray clay diffraction data for Sites 614, 615, 616, 617, 620,
621, 622, and 623 located on the Mississippi Fan.

Core-Section Sub-bottom Clay fraction:composition: (W)

(interval inem) depthim) Sm I Ch K Q F Ca® Do

Hole 614
1-3, 93-95 3.92 47 8 15 20 ) 4 0 V]
2-6, 62-64 17.56 ST 5 12 16 1 3 0 0
5-1, 110-112 30.13 49 9 11 15 11 5 0 0
5-2, 100-102 31.52 53 8 13 13 8 5 0 0
5-4, 100-102 34.52 24 9 21 21 26 /] [ 0
Hole 614A
2-1, 11-13 45,14 59 7 9 12 9 4 0 0
3.5, 30-32 60.63 3 9 14 12 8 5 0 0
4-1, 50-52 61.33 S8 6 12 12 8 5 0 0
8-1, 62-64 99.15 46 7 14 18 5 3 3 3
8-3, 32-34 101.85 40 11 18 22 9 0 0 0
9-1, 42-44 108.45 36 11 16 20 1 5 0 0
9.1, 80-82 108.82 I 15 18 24 5 0 0 0
9-2, 12-14 109.65 42 11 17 17 14 0 0 (1]
Hole 6152
1-1, 60-62 0.63 25 14 18 28 9 6 0O 0
3-2, 55-57 14.17 47 B 14 18 10 3 0 0
5-4, 62-64 38.14 60 7 10 12 8 2 0 0
6-4, 85-87 47.88 48 9 15 15 7 7T 0 0
6,CC (0-2) 51.53 19 12 17 21 12 0 0 0
7-6, 48-50 56.41 40 10 15 17 8 10 0 0
9-2, 37-39 69.21 7 12 16 18 10 B 0 (1]
12-1, 50-52 96.70 s 8 13 17 8 3 0 0
19-1, 100-102 163.21 51 8 13 16 9 2 0 0
29-1, 57-59 172.28 30 16 16 23 12 4 0 0
21-1, 27-29 181.49 26 12 21 2 4 5 0 0
224, 62-64 195.83 49 8 13 17 9 4 0 0
29-1, 68-70 257.89 33 14 18 20 12 3 0 0
29-2, 70-72 259.41 T 15 19 15 13 0 0 0
29-3, 70-72 260.91 27 13 2 20 13 5 0 0
29.5, 70-72 263.91 20 15 20 21 11 12 0 0
34-1, 130-132 315.53 45 11 16 17 8 2 0 0
43-1, 40-42 409.63 4 14 16 13 8 9 0 0
43-3, 40-42 412.63 47 11 16 16 7 3 0 0
43-3, 80-82 413.03 0 2 25 27 13 13 0 0
43-5, 40-42 415.63 52 9 17 15 6 0 0 0
46,CC (11-13) 428.58 20 17 2 16 11 9 0 0
56-3, 80-82 489.03 4 2 3 4 2 0 (M 0
50,CC (20-22) 494,60 0 2 4 4 2 0 BI(M 0
521, 23-25 504.46 1 3 10 B 3 4 S8(3) 0
Hole 616
2-6, 20-22 13.72 s6 8 12 16 7 1 0 0
7-1, 30-32 53.92 3 10 14 18 9 2 6 5
10-1, 71-73 83.34 49 10 13 18 6 2 0 2
17-3, 34-36 155.36 65 6 9 12 5 2 0 1
21-1, 46-48 190.68 49 W0 16 16 7 2 0 0
281, 12-14 305.45 25 16 23 2 6 2 0 6
33,CC (21-23) 357.34 3 14 2 19 9 2 0 0
34-1, 93-95 162.64 47 10 16 17 & 2 0 0
Hole 617
1-1, 90-92 0.91 45 9 14 19 8 4 0 0
3-6, 60-62 25.72 62 5 12 14 4 2 0 0
5-1, 28-30 37.09 2 11 15 2 6 1 0 2
6-3, 50-52 49.82 45 9 15 19 & 3 0 2
11-1, 44-46 94.57 3 1119 2 8 2 0 2
15-2, 16-18 133.88 3 013 21 2 5 2 5 3
Hole 620
13-2, 60-62 109.93 51 8 12 16 6 2 3 3
14-2, 60-62 119.13 42 10 13 15 10 4 0 6
15-2, 60-62 128.73 s s 8 11 4 1 5 2
16-2, 60-62 138.33 47 9 15 17 8 4 2 2
17-2, 60-62 147.92 55 T 10 14 ) 4 0 3
17-6, 60-62 153.92 47 8 13 15 9 3 0 6
18-2, 60-62 157.52 57 7 10 14 5 1 3 2
19-1, 60-62 165.63 43 9 13 14 W0 5 0 6
20-4, 60-62 179.73 so0 8 10 16 6 2 5 3
21-2, 60-62 186.13 43 10 15 16 9 2 0 3
222, 60-62 195.52 49 10 13 16 5 1 4 2
23-2, 59-61 204.91 I 11 20 20 9 3 0 6
24-1, 60-62 212.92 % 11 15 18 5 2 5 4
25-1, 50-52 222.31 2 13 19 16 W0 3 0 6
26-2, 60-62 233.42 4 13 17 18 4 2 3 2
27-1, 60-62 241.52 ¥ 12 17 18 8 3 1 5

INORGANIC GEOCHEMISTRY AND CLAY MINERALOGY

Table 2 (continued).

Coife.Section Sib-Btay Clay fraction composition (%)

(interval in cm) depth (m) Sm 1 Ch K Q F Ca? Do

Hole 620 (Cont.)

28-2, 45-47 252.48 EX} 4 17 18 5 3 T 4
29-1, 60-62 260.72 44 13 15 16 6 2 0 5
30-2, 60-62 271.83 46 11 15 16 7 2 0 4
31-2, 60-62 281.42 37 14 18 18 7 2 0 5
32-2, 50-52 291.03 37 13 17 18 4 2 5 3
33-2, 60-62 300.63 4 15 2 17 8 3 3 8
33.5, 60-62 305.13 30 15 19 18 4 1 7 5
35-2, 60-62 319.83 30 15 19 19 7 2 1 7
36-2, 60-62 329.42 9 13 17 17 4 1 5 3
37-2, 60-62 339.03 45 10 15 5 2 4 5
38-2, 60-62 348.63 4 16 21 19 3 ] 4 4
40-2, 60-62 367.63 27 15 2 19 6 4 0 9
41-4, 60-62 380.13 13 13 23 15 8 6 9 14
42-2, 60-62 386.63 3s 9 15 20 11 4 0 7
43-1, 35-37 394,38 15 1227 19 4 3 11 9
44-3, 60-62 407.13 33 9 20 23 11 4 0 0
Hole 621
4-1, 60-62 23.33 40 12 16 24 7 2 0 0
14-4, 60-62 91.82 37 12 18 25 7 1 0 0
26-1, 73-75 167.05 32 11 2 26 8 2 0 2
27-1, 90-92 176.82 33 12 19 26 7 3 0 0
32-1, 90-92 202.23 29 14 20 19 6 1 8 4
33-2, 90-92 213.82 4 15 22 0o 0 i 0 0
Hole 622
4-2, 60-62 24.83 39 12 17 2 8 2 0 2
6-4, 60-62 46.82 2 12 21 29 8 3 0 1
10-3, 60-62 93.02 30 13 20 26 7 3 0 1
12-1, 60-62 109.13 4 12 19 25 7 2 0 1
13-3, 60-62 11593 27 12 20 30 6 3 V] 2
16-1, 60-62 133.52 54 7 11 16 9 3 0 0
16-2, 60-62 135.02 26 12 23 28 7 & 0 2
22-1, 60-62 175.33 61 5 12 13 6 3 0 0
22-2, 60-62 176.83 48 11 14 1B 5 4 0 0
23-1, 65-67 178.38 62 5 11 12 8 2 0 0
23-2, 65-67 179.88 7 15 17 20 7 5 0 0
Hole 623
1-1, 90-92 0.92 317 10 12 17 16 7 0 0
1-4, 90-92 5.43 47 B 12 15 12 7 0 1]
2-3, 60-62 10.23 53 8 14 15 6 2 0 2
2-6, 60-62 14.73 46 B 12 16 8 5 0 5
3-2, 60-62 18.33 8 12 18 2 5 4 0 3
3-5, 60-62 22.83 58 7 10 14 8 4 0 0
4-3, 60-62 29.42 54 B 13 19 4 2 0 1
5-1, 60-62 36.03 54 6 10 13 8 4 0 5
5-4, 60-62 40.53 50 9 13 16 5 2 1 4
6-2, 60-62 47.13 50 6 11 14 11 4 0 4
6-5, 60-62 51.63 44 B 13 18 6 3 4 5
7-3, 60-62 58.22 65 7 g8 1 6 3 o 0
8-2, 95-97 66.68 44 9 13 17 6 2 4 5
9-2, 60-62 75.93 48 9 13 17 7 3 o 3
10-2, 25-27 85.17 46 10 14 18 6 1 1 4
12-2, 60-62 104.73 58 T 12 1 6 s 0 0
14-1, 59-61 122.01 59 6 11 15 6 3 0 o
16-2, 60-62 142.23 57 6 11 15 7 3 0 0

Note. Abbreviations are as follows: Sm = smectite, I = illite; Ch = chlorite, K = ka-
olinite, Q = quartz, F = feldspar, Ca = calcite, Do = dolomite.
2 yalues in Ca column in parentheses are for aragonite.

were measured for all the identified minerals and normalized to 100
without introducing any intensity-weighting factors. The percentages
given are, therefore, relative percentages only for comparison within
the data set.

RESULTS

Inorganic Geochemistry

Table 1 shows the bulk inorganic geochemistry for all
samples analyzed from Sites 615, 616, 620, 621, and 623
in the Mississippi Fan, along with data from Sites 618
and 619 in the intraslope basins. Since this chapter is
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concerned primarily with the fan sites, no further men-
tion is made of the data from the intraslope basins al-
though the data are included for comparative purposes.

The inorganic geochemistry data indicate relatively
little variability both within and between sites (Fig. 2,
Table 1). The most notable variations occur in the six
samples from the carbonate interval at the bottom of
Site 615 that contain between 35 and 41 weight percent
CaO (recalculated to about 62-73 wt.% CaCO,;) and
about 1300-2175 ppm Sr, compared to values of 3-5
wt.% CaO and 150-200 ppm Sr, more typical of all the
other samples. Macroscopic core descriptions and car-
bonate bomb tests indicate that the section from which
these samples came consists of a nannofossil ooze with
75-80% CaCOj (see Site 615 chapter, this volume). The
rest of the fan sediments consist of clay, mud, silt, sand,
and gravel of terrigenous origin (see site chapters, this
volume).

A bivariant analysis for the 22 major, minor, and trace
elements from the fan sites, excluding the six carbonate
samples at the base of Site 615, was used to aid in the in-
terpretation of the mineralogical source of the oxides
and elements (Table 3). On the basis of all the available
mineralogical and geochemical data, the following con-
clusions may be drawn from this analysis:

1. Most of the major element oxides (e.g., Al,O3,
FeO + Fe,0;, MgO, and SiO,) may be accounted for in
the various clay minerals. One example of this is shown
by the high correlation coefficient of 0.96 between Al;O4
and FeO + Fe,0;.

2. The high correlation coefficients between K,O,
TiO,, P,0s, Cu, Co, Li and Sc, and both Al,O; and
FeO + Fe,0,, suggests that a large proportion of these
minor and trace elements are associated with the clay
minerals. Also, the high correlation coefficients between
most of the base metals suggests that they tend to be as-
sociated together, probably within some of the clay min-
erals.

3. The high absolute abundances of some.of the mi-
nor and trace elements, such as TiO,, Cr, Cu, and Ni,
may be partly explained by the relatively large amount
of accessory and heavy minerals in the fan sediments
(Stow et al., this volume). However, sorption of minor
and trace elements within clay mineral lattices probably
accounts for most of the absolute abundance levels.

4. Above approximately 100 m sub-bottom, as seen
in Sites 615, 616, and 621 (Figs. 1, 2), the samples show
a greater variation in the abundances of the major, mi-
nor, and trace elements than below this depth. Some
samples in the uppermost 100 m show larger amounts
of the oxides and elements that constitute, and are asso-
ciated with, the clay minerals. Perhaps this increase in
clay mineral content of the sediments in the upper 100 m
reflects the rise in sea level and consequent lesser amounts
of coarser grained material being deposited on the Mis-
sissippi Fan.

Clay Mineralogy

Typical X-ray diffraction analyses of the <4 um frac-
tion of all the samples analyzed showed 30-50% smec-
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tites, 15-20% kaolinite, 12-18% chlorite, 8-14% illite,
8-12% quartz, 3-6% feldspar (mainly plagioclase), 0.5%
calcite (with rare aragonite), and 0.3% dolomite (Table 2).
Thus, smectites are clearly the dominant clay minerals
present, although their absolute abundance varies con-
siderably between samples. Kaolinite and chlorite are ap-
proximately co-equal and of secondary importance. Il-
lite abundances typically range between 0.5 and 0.7 times
that of the kaolinite or chlorite abundance.

Subtle variations in mineralogy between the Missis-
sippi Fan sites are evident. The lower fan sites (615 and
623) contain more quartz and feldspar than the middle
fan sites (620 and 621). Also, the middle fan overbank
site (620) contains greater amounts of calcite and dolo-
mite than either the middle fan channel (621) or any of
the lower fan sites (615 and 623).

Although the clay mineralogy varies between sites, there
are no obvious horizontal gradients and no consistent
downhole variations. However, subtle differences are
apparent at Sites 615 and 616. At these sites, a slight
and somewhat erratic downhole decrease in smectite oc-
curs, with corresponding increases in kaolinite, chlorite,
and illite. The high calcite content at the base of Site
615, and at the top of most sites, is entirely facies con-
trolled (Stow et al., this volume).

Sediment facies control on the mineralogy is particu-
larly apparent in three ways. (1) The ooze at the base of
Site 615 and the ooze and calcareous mud at the top of
each site naturally have large amounts of calcite, minor
aragonite, and no dolomite—the latter mineral being ab-
sent, perhaps, because the environment is not sufficiently
reducing. (2) Calcite and dolomite abundance increases
in the finer grained facies, with these minerals normal-
ly being absent from coarse-grained silts and sands. (3)
The thicker silts and sands tend to contain a smaller to-
tal clay fraction, relatively more quartz and feldspar in
the clay fraction, and variable (although commonly great-
er) chlorite:kaolinite ratios than the finer-grained facies.

MODELS FOR DEPOSITION

The majority of Mississippi Fan DSDP Leg 96 sedi-
ments were deposited from turbidity currents and other
sediment gravity flows. The inorganic geochemistry and
clay mineralogy of these sediments, therefore, reflects
resedimentation of the Mississippi, and ancestral Mis-
sissippi river and delta sediments, together with the Tex-
as-Louisiana and West Florida Shelf sediments [for a
comparison with “average shale” compositions, see We-
depohl (1968)]. Given the extremely rapid rates of sedi-
ment accumulation on the fan [typically 5-7 m/1000 yr.
for the lower fan at Site 615, nearly 12 m/1000 yr. for
the middle fan channel fill, and about 11 m/1000 yr. for
the middle fan overbank Site 620 (Wetzel and Kohl, this
volume; site chapters, this volume)], the downhole and
between-hole similarity in inorganic geochemistry and
clay mineralogy data is predictable. At least during the
late Pleistocene, the source of the fan sediments did not
change; Pleistocene fan sediments reflect a relatively sta-
ble and mineralogically mature provenance (Stow et al.,
this volume). The samples that contain a large amount



of CaCO; are principally composed of calcareous fora-
minifers and nannofossils and therefore most of the car-
bonate is of biogenic origin.

Three possible models could explain the inorganic geo-
chemical variations and relative minor- and trace-ele-
ment enrichment in the analyzed sediment samples: (1)
bioconcentration in which marine plankton concentrate
minor and trace elements as, for example, organometal-
lic compounds (Leinen and Stakes, 1979); (2) postdepo-
sitional geochemical mobility, where migrating pore flu-
ids dissolve and reprecipitate relatively mobile oxides,
elements, and other element compounds/phases (Dean
et al., 1984), and (3) clay mineral sorption (Tourtelot,
1964). Since DSDP Leg 96 samples do not show high
concentrations of organic matter, nor is there any rea-
son to believe that marine plankton or bacteria preferen-
tially concentrated minor and trace elements that have
remained after decomposition of such organisms, the bio-
concentration model is not favored. Also, the samples
do not show any evidence of downhole diagenetic chan-
ges (although small sulfide concretions occur in many
cores) that could explain the absolute and relative mi-
nor- and trace-element concentrations. Therefore, the clay
mineral sorption model is favored because of the high
correlation coefficients between the major clay mineral
oxides and many of the minor and trace elements, with
any variability being well explained by changing ratios
between quartz, carbonate, and clay minerals.

The inorganic geochemistry and clay mineralogy data
show no clear early diagenetic trends either downhole or
between sites. However, a scanning electron microscope
study has not been carried out on these samples and it is
possible that the variability in clay minerals, in part, re-
flects early diagenesis in the sediments that is not recog-

INORGANIC GEOCHEMISTRY AND CLAY MINERALOGY

nized by the analytical techniques used in this study. For
example, it is possible that the inverse relationship ob-
served between smectites and either dolomite or calcite
is a function of smectite authigenesis. Furthermore, much
of the dolomite may be early authigenic in origin. Fi-
nally, not all the aragonite has inverted to calcite at the
base of Site 615 and this may reflect the rapid burial of
these sediments.
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Figure 2. Downhole geochemical trends for various major, minor, and trace elements at sites visited during DSDP Leg 96. See Table 1 for tabulated data.
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Figure 2 (continued).

ADOTVIANIN AVTID ANV AYLSINTFHDOFD DINVOAONI



YL

E Site 623
Si0, (%) Al,04 (%) FeO + Fe,04 (%) MgO (%) Ca0 (%) K50 (%)
600 80 60, 40 L1510 5 8 6 4 2 8 6 4 2 8 6 4 .2 _ o3 2 1 0
T T T T T T T T T T e ] T T T T T T T T T _&®° 7T T T T
3 t.. _J‘ ‘ Le° . . %,
; ‘o » ‘. ) '.. .- .
50 . [ ] 5 B - ‘ . '. . . -
° . ° . . .
L] . ] . L L]
. ° L] . ° L
. . . ) . .
100} o ' '. N 8 .- 1
L] . L] [ ] L] -
L] . L] . L] L]
150 i 1 .l la 1 L al i b L 1 18 1 .l 1 ILa 1 .l 1 1 .-I 1 L f 1
4 3 2 1 08_06 04 0.2 0.15 010 005 _ 015 010 005 0O
0 T ] T AT T T O T PR 3 T T
Je 4 s
s ° s : °s
50} 1 . . . $ . ]
. L] . .
. L] . L]
—~ L - [ ] L]
~1§: 100} - o & e . i
§ . * ¢ . ¢ °
i=] - . L]
£ 150 1 1l & 1 | -l 1 LB 1 1 ol 1 1
=}
= Co (ppm) Cr (ppm) Cu (ppm) Ni (ppm) Li (ppm) Sr (ppm)
E 20 15 10 5 100 50 40 30 20 10 40_ 30 20 10 60 40 20 200 1_50 100 50
5 0 T_8 L] T '."I T w ‘ T T T I L] T T ._l: I T T T Ll X 0] { L
@ ® e * . ° ° . . ® 3
.y i o . . H * . i
50k o® . ", - °® - . ® < ! . = .: o
.. . . = . . . . .
. L] b . . L]
. . . . . .
100 L °® s . . LY % 7
. . . " ® .
L] . - . L]
. . L] . .
150 1 8 ] L L] L 1 .| 1 1 1 & 1 L 1 » 1 1 1 1 1 L al 1
La (ppm) Sc (ppm) V (ppm) Y (ppm) Ce (ppm) Ba (ppm)
50 40 30 20 10 15 10 200 150 100 50 20 10 50 40 30 20 10 O 600 400 200
0 T & T T T :I' T T e v T T 3 T T B T T T T T T .? T T
1, 2 F : -
. . ° . .
® ] .‘ i . .:
501 ’ b . . . : . . . 7]
L] L] . . L] .
. L] - . - L]
L] L] [ ] . L] [ ]
. . . . . . i
100 .® 8 e, ® [ e ®
. ® . . [ ] ™
L] . ™ L] L]
L] . .
150 1 a2l 1 i | ] 1 1 a_l 1 1 | 1 1 1 o | 1 1 1 L 1 s 1 1

Figure 2 (continued).
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INORGANIC GEOCHEMISTRY AND CLAY MINERALOGY

Table 3. Correlation coefficient table for bivariant analysis of major, minor, and trace elements for Mississippi Fan Sites 615, 616, 620, 621, and 623.

AlyOq Fe? MgO CaO Nas0 K20 TiOg P40s MnO Ba Ce Co Cr Cu Li Ni Sc Sr
Si0 -072 -0.75 -078 -034 -007 -068 -074 -072 -0.58 0.63 -029 -0.57 =067 =077 -064 -0.60 —0.73 0.46
AlyOy 09 058 -0.10 020  0.85 0.95 0.84 0.63 -0.53 0.43 0.74 0.71 0.90 0.84 0.69 097 -0.49
el 0.61 -0.05 0.12 079 095 0.85 0.63  -0.57 0.47 0.79 0o 0.87 0.79 0.72 096 -0.73
MgO 0.63 0.04 0.71 0.65 0.60 045 —0.57 0.28 0.53 0.61 0.72 059  0.59 0.62 -0.28
Ca0 -0.31 0.10  -0.04 0.01 0.24 040 -0.04 —0.04 0.14 0.17 0.04 019 -0.03 0.46
Nay0 0.19 0.4 0.27 0.00 013  -0.15 -0.10 0.09 0.19 013  -0.17 012 =021
K30 0.84 0.65 050 -0.57 0.53 0.72 0.55 0.86  0.82 0.69 0.84 —0.51
TiOy 0.85 0.60 -0.53 0.44 0.80 0.71 0.87 0.82 0.68 095 -0.72
P05 0.63 -0.44 0.15 0.57 0.75 0.17 0.68 0.46 081 -0.63
MnO -0.51 0.24 0.47 0.51 0.70 0.58 0.56 0.62 —0.16
Ba ~028 -039 -048 -061 -0.56 -050 ~—0.57 0.36
Ce 0.74 0.6 0.42 040 085 0.50 -0.23
Co 0.54 070 0.66 0.85 0.80 -0.55
Cr 0.74 0.60 0.55 0.75  -0.53
Cu 0.84 0.76 0.89 -0.50
Li 0.64 082 -0.52
Ni 0.77 -0.34
Se -0.70
Note. Carbonates at base of Site 615 are excluded from this is using a least line. Sample population is 126 unless otherwise stated. Ce plots exclude Sections 623-7-3,

623-15-1, and 623-16-2; Cr plots exclude Section 623-15-1; Ba plots exclude Sc?:tions 615-12-1

# Fe = FeO + Fey03.

and 621-31-1,

745



