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Globorotalia conomiozea Zone, 466, 468

continuosa Zone, 466
fohsi lobata Zone, 466

inflata Zone, 466, 468
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measurements, 12
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Site 408, 668
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miozea sphericomiozea Zone, 468
puncticulata Zone, 466, 468

Grabens, 315
Graded bedding, sedimentary structures, 163
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Gulf of Aden, Zr/Nb ratios, 848
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Heat flow, Site 407, 56

Site 408, 123
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525
reticulata Zone, 519, 523

Helicosphaera ampliaperta Zone, 553, 559, 852
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clay minerals, 443
least-squares mixing solution, 604
mineralogy, 601
petrographic and geochemical data, 598

Hole 408, ash layers, petrographic studies, 437
basalts, 604
clay minerals, 443

granite block, 439
magnetic units, basalt, 811
petrographic and chemical data, 605
sediment accumulation rate, 113
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mineralogy, 606
petrographic and geochemical data, 606

Hole 410, alkalic clinopyroxenes, 611
clay minerals, 443
mineralogy, 611
mugearite, 611
origin of breccias, 757
paleomagnetics, basalt, 771
volcanic breccia, 249

Hole410A, basalt, 611
petrography, mineralogy, 611
forams, biostratigraphy, 463
magnesiochromite, 611
pillowed complex, 249

Hole 411, basalts, 617
chrome spinels, 618
magnetic anomaly, 772
petrography, geochemistry, mineralogy, 617

Hole 411 A, sediment transport, 463
Hole 412, clay minerals, 444

and Hole 412A, magnesiochromites, 622
Hole 412A, fault planes, boundinage phenomena

observed in, 427
high-susceptibility coarse-grained phyric basalts,

811
lack of alteration, basalt, 812
microfaults, microfracturation in tension, 427

strike-slip motion along, 427
paleomagnetics, basalt, 772
sediments, fault planes in, 427
tectonic deformation in sediments, 427

Hole 413, basalt, 622
chrome spinels, 623
paleomagnetics, basalts, 772
petrography, geochemistry, mineralogy, 622

Holes 407 and 408, chemical composition of,
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stratigraphic hiatus, Quaternary and upper
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Holes 412 and 412A, basalt, 619
fractionation cycles, 622
petrography, mineralogy, geochemistry, 619

Horseshoe seamounts, 407
Hot hydrothermal fluids, 244
Hudson cruise, 686

geotraverse, 228, 611
Hyaloclastites, 117, 395
Hydration relationships, oxidation and, 693
Hydromica, 445
Hydrothermal circulation, 805

effect on oxidation of basalts, 807
solutions, 346

Hygromagmatophile elements, 598, 843
Ice rafting, North Atlantic, Pliocene, 869
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material, 25
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mineral grains, 165
first appearance in subboreal North Atlantic

Basin, 462
Iceland, 22, 843

geochemical anomaly, 721
growth of, 719
"plume," 658

Iceland-Faeroe Ridge, 36, 465, 826
subsidence of, 459

Icelandic "plume," 812
effect on magnetic properties of oceanic crust,

807
central volcanoes, rhyolite glasses, chemical

composition of, 439
glaciation, 36
magmas, compared to volcanic ash from Holes 407

and 408, 437
pitchstones, origin of, 440
region, aerial distribution of ashes, 440

Icelandic-MORB transition, basalt 843
Icelandic "plume," 843
Igneous petrography, 349
Igneous and metamorphic rock classification, 17

petrography, 40
Site 409, 170
Site 410, 247
Site 411, 319
Site 413, 395

rocks, intensity of sonar echoes, 413
Incipient melting, upper mantle, 637
Inclination error, 818
Inner rift valley, FAMOUS area, 617
Intensity of sonar echoes, igneous rocks, 413
Interlayered sediments, basalt, 116
Interstitial solutions, chemistry of, 34
Island-arc volcanic belts, 793
Isopach map, 413
Isotopic homogeneity, 721
Jan Mayen fracture zone, 825
Jaramillo anomaly, 329

normal polarity evaent, 463
polarity event, 557
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Kings Trough region, 407
Knipovich Ridge, 848
Konigsberger ratios, 770, 785
Labrador Sea, 825
Lava flows, 716
Lead isotopes, basalt, Site 407, 722

Site 408, 722
Site 409, 722

isotopic composition, basalts, 721
data from basalts, FAMOUS area, 724

Least-squares mixing solution, Hole 407, 604
Leg 38 drilling, Iceland-Faeroe Ridge, 465

Norwegian Sea, 848
Leg 47 transect, variation along, 609
Leg 49, background and objectives, 5

biostratigraphic summary, 851
geochemical and petrological variation, 623
saturation remanence, 781, 785

Limestone, 838
Lithomelissa stigi Zone, 586
Lithostratigraphy, Site 410, basement, 246

Site 413, basement, 395
of igneous rocks, 115

Location of, MAR at latitude of 45 °N, Site 410, 7
Low field susceptibilities, 770
Low-elevation glaciation in Northern Hemisphere, 462
Low-grade, alteration, basalt, 666
Low-temperature alteration, oceanic crust, 693

oxidation, basalt, 807, 812
of titanomagnetite, 805

Madeira, 447
Magma chambers, 628
Magnesiochromites, 319, 611

Holes 412 and 412A, 622
Magnetic anomaly, 770, 771

anomaly, Hole 411, 772
anomaly 2, Site 409, paleomagnetism, 771
anomaly 5, 460

at Site 410, 413
anomaly 13, 21
cooling units, 814, 837
evidence, age of crust, 813
inclinations independent of degree of oxidation,

812
properties, 835

basalt, 781
effects of alteration on, 695
Site 410, basalt breccia, 808

Reykjanes Ridge, 826
studies, basalt, 807

FAMOUS area of the Mid-Atlantic Ridge, 807
Reykjanes Ridge, 807

susceptibility, 807
units, 770, 778

basalt, Hole 408, 811
Site 407, 808

Site 408, 771
Magnetostratigraphy, 15
Major-element analysis, 659
Manganese micronodules, 342
Mantle blobs, 659

composition, temporal and spatial, 844
differentiation, 724
heterogeneity, 616, 686, 841

basalt, compositional variation, 843
evidence for, 843
geographic distribution, 846

leterogeneities, 625
"plume," 722

module, MAR63°N, 611
sources, MAR, 636

Matuyama reversed epoch, 323, 771
Median destructive field (MDF), 770, 804
Mesocena circulus Subzone, 557, 560, 857
Mesocena quadrangula Zone, 560
Microcumulate assemblages, 175
Microfaults, microfracturation in tension, Hole 412A,

427
strike-slip motion along Hole 412A, 427
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Mid-Atlantic Ridge, crest, sonographs of, 413
geochemical gradient, 623
paleolatitude, 815
Site 410, west side, 227
Site 411, west terrace rift valley, 315

Mineralogy, geochemistry, Holes 412 and 412A, 619
Hole 407, 601
Hole 410A, basalt, petrography, 611
Site 409, 606
Site 410, 611
Site 411, petrography, geochemistry, 617
Site 413, petrography, geochemistry, 622

Miocene/Pliocene boundary, 29, 238
forams, 107, 456, 462, 463
nannos, 462

Mixing model, 634
of magmas, basalt, 843

Mobility events, sequence of, 846
of an element, 695

Models of ridge crest elevation through time, 866
Montmorillonite, 445
Mugearite, Hole 410, 611
Multibeam echo sounder, 316
MAR, Sr-isotope data, 609

at latitude 45 °N, Site 410, location of, 7
37 °N, 617

63°N, mantle ' 'plume" model, 611
parent magmas, 609
rare-earth elements, 609

MORB basalt type, 611
Nannofossils, 519

Amaurolithus primus Subzone, 555
biogeography, high latitudes, Ceratolithaceae, 529

Coccolithaceae, 529
Discoasteraceae, 530
Gephyrocapsaceae, 530
Pontosphaeraceae, 530
Rhabdosphaeraceae, 530
Sphenolithaceae, 530
Triquetrorhabdaceae, 530
Thoracosphaeraceae, 530
Zygrhablithaceae, 530

Catinaster coalitus Zone, 852
Discoaster bellus Subzone, 555

berggrenii Subzone, 555
brouweri Zone (NN 18), 33, 166, 523, 528
calcaris Zone (NN 10), 533, 538
distribution, 541
druggi Zone (NN 2), 538
exilis Zone, 466, 559
hamatus Zone, 466, 854
kugleri Zone (NN 7), 33, 525
neohamatus Zone, 466, 555
quinqueramus Zone (NN 11), 466, 528,

533, 538, 553, 857
surculus Zone (NN 16), 527
tamalis Zone, 857

Emiliania huxleyi Zone (NN 21), 528, 533,
541, 557

ovata Subzone, 557

frequency estimations, 519
Gephyrocapsa caribbeanica Subzone, 557

oceanica Zone (NN 20), 33, 523, 528, 533, 541,
557

Helicopontosphaera reticulata Zone (NP 22), 526
Helicopontosphaera ampliaperta Zone (NN 4),

33, 441, 525, 527
reticulata Zone, 519, 523

Helicosphaera ampliaperta Zone, 553, 559, 852
reticulata Zone, 551

high latitudes, biogeography, 529
Miocene/Pliocene boundary, 462
Naviculopsis lata Zone, 551
Pliocene/Pleistocene boundary, 33, 166, 466, 533
Pliocene/Quaternary boundary, 456, 460
preservation, 523
Pseudoemiliania lacunosa Zone (NN 19), 526, 527,

528, 529
Reytjanes Ridge, 533
Reticulofenestra pseudoumbilica Zone, 466
reworked Cretaceous, 536
Rockall Bank, 536
Scyphosphaera, 553
Site 407, 33, 523, 536, 551
Site 408, 108, 526, 553
Site 409, 166, 527, 540, 554
Site 410, 238, 527, 555
Site 411, 319, 528, 556
Site 412, 343, 528, 557
Site 413, 395, 529
Site 414, 529
Sphenolithus belemnos Zone (NN 3), 538, 553, 559

ciperoensis Zone (NP 25), 34, 525, 538, 540, 551
distentus Zone (NP 24), 540
heteromorphus Zone (NN 5), 527, 852
predistentus Zone, 551

Triquetrohabdulus carinatus Zone (NN 1), 34, 525,
538

zonation, 533
Zone NN 3, 852
Zone NN 4, 468, 852
Zone NN 9, 466
Zone NN 10, 857
ZoneNN 11, 238, 462
Zone NN 16, 108, 238
Zone NN 17, 238
Zone NN 18, 108, 238, 857
Zone NN 19, 108, 167, 238, 319, 395, 857
Zone NN 20, 343
ZoneNN 20/21, 319

Natural remanent magnetization, 785, 807
Naviculopsis biapiculata Zone, 538, 540, 559

lata Zone, 538, 540, 551, 559
navicula Zone, 538
quadrata Zone, 559

Nazca Plate, Zr/Nb ratios, 848
Nb/Zr ratio, 687
Neogene circulation, 869
New species silicoflagellates, Distephanus sulcatus,

562
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Nodules, pyrite, 261
Nodipole field, 818
North American and European plates, boundary of, 5

Atlantic, plate tectonic history, 719
Pliocene, ice rafting, 869
regional comparisons, mantle heterogeneity, 686
sediment drifts, 861

Northern Hemisphere, low-elevation glaciation in, 462
Norwegian Sea, 825

Leg 38 drilling, 848
Nuee ardente, 755
Ocean floor spreading, 802
Oceanic basalt, 802

crust, low-temperature alteration, 693
Off-axis volcanism, Site 407, 59
Olduvai event, 340

normal polarity event, 463
Opaque mineralogy, basalts, 802
Open system, crystal fractionation, 628, 636
Operations, Site 407, 23

Site 408, 102
Site 409, 161
Site 410, 228
Site 411, 318, 340
Site 413, 391
Site 414, 408
Orbulina datum, 852

suturalis Zone, 466
Organic gases, 727, 735
Oxidation and hydration relationships, 693

ratio with depth, variation of, 701
stages, 802
stage, 778

Oxidized zones in sediments, 341
Oxidizing environment, 345
Paleoenvironmental interpretation, 113

Site 107, 35
Site 409, 167
Site 411, 319
Site 412, 347
Site 413, 395

Paleoecological indicators, siliceous sponge spicules
as, 559

Paleogeography of Reykjanes Ridges, 826
Paleolatitude, FAMOUS area, 816

Mid-Atlantic Ridge, 815
Paleolatitudes, 813
Paleomagnetics, basalt, Hole 410, 771

Hole 412A, 772
Hole 413, 772

Paleomagnetism, magnetic anomaly 2, Site 409, 771
measurements of, 13

Site 413, basement, 397
Paleontologic estimate, age of sediments, 459, 460
Palmer Ridge, 848
Parent magmas, MAR 63 °N, 609
Partial melting, 679, 685

effect on incompatible elements, basalt, 844
Partition coefficients, 846
Pb-isotope ratios, 634
Petrochemistry of basalt, 727

Petrogenetic processes, 626
Petrogenesis of basalt, Reykjanes Ridge, 634
Petrographic and geochemical data, Hole 407, 437,

598
Hole 408, 605
Hole 409, 606

studies, Hole 408, ash layers, 437
Petrography, basalt, Site 407, 659

Hole410A, 611
Hole 411, 617
Hole 413, 396, 622
Holes 412 and 412A, 619

Petrologic boundary, 770
Petrological variation, Leg 49, 623
Phillipsite, 710
Phyric basalts, 350

flows, 349
varieties, basalt, 177

Physical properties, 12
basement rocks, 53, 123, 183

Site 410, 259
Site 411, 328
Site 412, 356

sediments, Site 407, 34
Site 408, 111
Site 409, 167
Site 412, 344

Site 410, 238
Pillow basalts, 323, 751
Pillowed complex, Hole 410A, 249
Pipe vesicles, 178
Plagioclase, zeolitization of, 48
Plate boundary, 359

tecttnic history, North Atlantic, 719
Pliocene, ice rafting, North Atlantic, 869
Pliocene/Pleistocene boundary, 167, 237, 238, 343,

523, 541
forams, 107
nannos, 33, 166, 466, 533

Pliocene/Quaternary boundary, forams, 456
nannos, 456, 460

"Plume," 659, 831
model for origin, basalt, 843

Pontosphaeraceae, biogeography, high latitudes, 530
Preservation, nannos, 523
Primordial mantle, 637
Pseudomiliania lacunosa Zone (NN 19), 523, 526,

527, 528, 529
Pyrite, 48

nodules, 261
cubes, 120
decomposition, 243
formation, 346

Pyrite/marcasite concretions, 239
Pyritized burrows, 233
Quaternary and upper Pliocene, Holes 407 and 408,

stratigraphic hiatus, 460
Radiolaria, Actinomma holtedahli Zone, 586

Lithomelissa stigi Zone, 586
Reykjanes Ridge, 583
Site 407, 584
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Site 408, 584
Spongaster pentas Zone, 585
taxonomic list, 583

Rare-earth element patterns, variation on
geographic scale, 847

elements, MAR 63 °N, 609
Rayleigh Law, crystal fractionation, 628
Reducing conditions, 345
Remanence intensities, 770
Remanent coercivity, 807
Residual secondary sources, upper mantle, 637
Reticulofenestra pseudoumbilica Zone, 466
Reworked Cretaceous, nannos, 536
Reykjanes Ridge, 447, 448, 459, 606, 715, 825, 841

age-depth curve for, 827
composition, 846
geochemical gradient, 598
magnetic anomalies on, 826

studies, 807
nanno stratigraphy, 533
petrogenesis of basalt, 634
radiolaria, 583
silicoflagellates, stratigraphy of, 533
RER, 5

ridges, paleogeography of, 826
Rhabdosphaeraceae, biogeography, high latitudes, 530
Rhyolite glasses, Holes 407 and 408, chemical

composition of, 439
Rhyolitic flows, recovered from Holes 407 and 408,

440
glasses, electron microprobe analyses, 440

Ridge crest elevation through time, models of, 866
elevation changes and bottom currents, 866

Rock magnetic studies, 770
Rockall Bank, nannos, 536
Rubbly zones, 834
Saponites, 710
Saturation magnetization, 793, 807

Leg 49, basalts, distribution of, 781
remanence, 785, 807

Scale of mantle heterogeneities, 848
Seawater/sediment interface, 35
Secular variation, 778, 814
Sediment accumulation rate, 463, 463

Hole 408, 113, 115
Site 407, 37
Site 409, 168
Site 410, 245
Site 412, 35, 347

classification, 13
diagenesis, Site 410, 245

Site 412, 347
drifts, North Atlantic, 861
lithostratigraphy, 162

Site 407, 24
Site 408, 102
Site 410, 229
Site 411, 318
Site 412, 341

Site 413, 392
transport, Hole 411 A, 463

Sedimentary structures, graded bedding, 163
Sedimentologic analyses, 13
Sediments, fault planes in Hole 412A, 427

oxidized zones in, 341
Serpentine, diapirs, 407
Shipboard scientific procedures, 9
Silica peak, 115
Siliceous sponge spicules as paleoecological indicators,

559
Silicoflagellates, Corbisema triacantha Zone, 538,

551, 559, 586
Dictyocha aculeata Zone, 857

stapedia stapedia Zone, 560
Distepahus boliviensis Zone, 538

longispinus Zone, 559
Distephanus speculum speculum Zone, 536, 559

sulcatus, new species, 562
Distyocha aculeata Zone, 560
Mesocena circulus Subzone, 560

quadrangula Zone, 557, 857
Naviculopsis biapiculata Zone, 538, 540, 559

lata Zone, 538, 540, 559
navicula Zone, 538
quadrata Zone, 559

Site 407, 536, 551
Site 410," 555
Site 412, 557
stratigraphy, Reykjanes Ridge, 533
taxonomy, 560
zonation, 533, 559

Sill, 349
Site 407, 21

background and objectives, 21
biostratigraphy, 29
chemistry of sediments, 34
diatoms, 589
forams, stratigraphy of, 29, 448
geochemistry, basalt, 660
glauconite, 456
heat flow, 56
lead isotopes, basalt, 722
magnetic units, basalt, 808
nannos, 33, 523, 536, 551
off-axis volcanism, 59
operations, 23
paleoenvironmental interpretation, 35
petrography, basalt, 659
physical properties of sediments, 34
sediment accumulation rates, 35, 37

lithostratigraphy, 24
silicoflagellates, 536, 551
unconformities, 456

stratigraphic hiatus, 59
Site 408, 101

background and objectives, 101
base lithostratigraphy, 115
biostratigraphy, 105, 852
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correlation of changes in drilling rate with core
recovery, 116

diatoms, 589
forams, 107

stratigraphy, 459
geochemistry, 111

basalt, 668
glauconite, 459
granite, 117
heat flow, 123
lead isotopes, basalt, 722
magnetic units, 771
nannos, 108, 526, 553
operations, 102
physical properties of sediments, 111
radiolaria, 584
sediment accumulation rates, 115

lithostratigraphy, 102
Site 409, age of basement, 460

alteration petrography, 178
basement lithostratigraphy, 168

paleomagnetism, 178
biostratigraphy, 165, 854
diatoms, 590
forams, 165

biostratigraphy, 460
geochemistry, 167

basalt
igneous petrography, 170
lead isotopes, basalt, 722
nannos, 167, 527, 540, 554
operations, 161
paleoenvironmental interpretation, 167
paleomagnetism, magnetic anomaly 2, 771
physical properties of basement rocks, 183

sediments
sediment accumulation rates, 168
sonobuoy profile, 183
summary and conclusions, 185

Site 410, age of basement, 460
alteration petrography, 250
background and objectives, 227
basaltic breccia, 611, 808
basalts, 611
basement, lithostratigraphy, 246, 808

paleomagnetism, 252
biostratigraphy, 237, 854
climatic indicators, 245
diatoms, 591
forams, biostratigraphy, 237, 460
geochemistry, 238

of basalt, 673
igneous petrography, 247
nannos, 238, 527, 555
operations, 228
physical properties, 238

basement rocks, 259
sediment accumulation rates, 245

diagenesis, 245
lithostratigraphy, 229

seismic reflection profiles, 413

silicos, 555
special magnetic properties, basalt, 808
summary and conclusions, 260
thermal conductivity, 260
west-side, Mid-Atlantic Ridge, 227

Site 411, background and objectives, 315
basalt, alteration petrography, 322
basement lithostratigraphy, 319

paleomagnetism, 322
biostratigraphy, 319, 857
correlation of seismic reflectors with drilling

results, 328
forams, 319

biostratigraphy, 463
igneous petrography, 319
nannos, 319, 528, 556
operations, 318, 340
paleoenvironmental interpretation, 319
physical properties, basement rocks, 328
sediment lithostratigraphy, 318
summary and conclusions, 328
west terrace rift valley, Mid-Atlantic Ridge, 315

Site 412, alteration petrography, 354
anomaly 2, 357
background and objectives, 339
basaltic gravel, 343
basement lithostratigraphy, 347

paleomagnetism, 354
biostratigraphy, 343, 857
correlation of seismic reflectors with drilling

results, 356
forams, 343

biostratigraphy, 364
fracture zone B, FAMOUS area, 339
geochemistry, 343, 528, 557
paleoenvironmental interpretation, 347
physical properties, basement rocks, 356

of sediments, 344
sediment accumulation rate, 347

diagenesis, 347
lithostratigraphy, 341

silicos, 557
summary and conclusions, 357

Site 413, alteration petrography, 396
background and objectives, 391
basaltic sand, 393
basement, lithostratigraphy, 395

paleomagnetism, 397
biostratigraphy, 394, 857
correlation of seismic reflectors with drilling
results, 397

forams, 394
biostratigraphy, 465

fracture zone B, FAMOUS area, 391
igneous petrography, 395
nannos, 395, 529
operations, 391
paleoenvironmental interpretation, 395
sediment lithostratigraphy, 392
summary and conclusions, 407

Site 414, background and objectives, 407
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nannos, 529
operations, 408

Slickensides, 343, 357, 838
Slow-spreading ridges, 686
Smectites, 710
Sonar GLORIA, Site 410, site survey, 413
Sonobuoy profile, Site 409, 183
Sonobuoys, Site 407, origin of, 54
South Atlantic, Zr/Nb ratios, 848
Sphenolithaceae, biogeography, high latitudes, 530
Sphenolithus belemnos Zone (NN 3), 538, 553, 559

ciperoensis Zone (NP 25), 34, 525, 538, 540, 551
distentus Zone (NP 24), nannos, 540
heteromorphus Zone (NN 5), 527, 852
predistentus Zone, 551

Spinel inclusions, 353
Spongaster pentas Zone, radiolaria, 585
Sr-isotope data, MAR, 609
Stable inclinations, 770, 771, 779
Stratigraphic hiatus, Quaternary and upper

Pliocene, Holes 407 and 408, 460
Site 407, 59

Strike-slip motion along Hole 412A, microfaults, 427
Structure of fracture zones, 340
Submarine weathering, 693
Subsidence of Iceland-Faeroe Ridge, 459
Sulfate-reduction processes, 242, 345
Summary and conclusions, Site 409, 185

Site 410, 260
Site 411, 328
Site 412, 357
Site 413, 407

Survey data, 9
Swallow Bank, 848
Talus, 841
Taxonomy, forams, 468

radiolaria, 583
Tectonic deformation in sediments, Hole 412A, 427

tilting, 817
Temporal and spatial mantle composition, 844
Thermal conductivity, 57

Site 410, 260
measurements, basalts, 765

demagnetization, 52, 121, 181, 770, 771
Thermally reversible samples, 797
Thermomagnetic measurement, 793, 804

properties, 796
Thoracosphaeraceae, biogeography, high latitudes,

530
Tilted fault blocks, 315
Titaniferous magnesiochromites, Hole 406, 601
Titanomagnetite, 801, 807
Trace-element analysis, 659
Transform Fault B, 428
Triquetrorhabdaceae, biogeography, high latitudes,

530
Triquetrorhabdulus carinatus Zone (NN 1), 34, 525,

538
Tuffaceous sediments, 770
Turbidite sequences, 102
Turbidites, 115, 163, 238

basaltic gravelly sands, 425
Turbidity currents, 26, 37
U-Pb evolution, 724
Unconformities, Site 407, 456

stratigraphic hiatus, Site 407, 59
Unconformity, 26
Upper mantle, incipient melting, 637

residual secondary sources, 637
volatile phase, 637

Vesicularity and confining pressure, basalt, 715
Volatile phase, upper mantle, 637
Volcanic breccia, Hole 410, 249

breccias from other DSDP legs, 757
fragments in the sediments, 40

recovered in the sediment, 170
West terrace rift valley, Mid-Atlantic Ridge, Site

411, 315
West-side, Mid-Atlantic Ridge, Site 410, 227
X-ray fluorescence analysis, 658
Yttrium, 667
Zeolitization of plagioclase, 48
Zero age, 328
Zero-age site, 339
Zirconium, 675
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