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Atlas-Canary Trend, Late Cretaceous tectonics, 770,
768, Fig. 8

Atlas Mountains, 753
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method of investigation, 526
ultra structure, effect of preservation on, 525
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Site 416, 633, Table 1
Carbon, isotopic composition of organic matter, 579

Hole 415A, 587, Table 3
Hole 416A, 586, Table 11; 587, Table 12
Site 415, 586, Table 10; 598, Fig. 16; 599, Fig. 18
Site 416, 598, Fig. 17; 599, Fig. 18

Carbon isotopic composition
kerogen, 625
lipids, 625
method of analysis, 669
Moroccan Basin sediments, 669, Table 1; 670, Table

2; 671, Fig. 1
Carbon-preference index (CPI), 606
Carbonate-bomb, method of use, 20
Carbonate diagenesis, 695

dissolution of, 359, 499
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Carboxylic acids (FAME), 647, 651
Caribbean island-arc system, 368
Catagenesis, evidence for, 554
CCD, shoaling of, 74

Miocene, 500
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Site 416, 634, Table 4
Chlorophyll diagenesis, 643
Chondrites, 43, 44, 126, 138, 146, 357, 363
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method of study, 715
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Site 416, 716, Fig. 2 (back pocket)

Climate, Hauterivian, 815
Coastal upwelling, effects of, 812
Continental drift, 809
"Continental interclaire", 815
Continental rise environment, organic matter in, 554
Cooling, Miocene, 717
Coquina, 42, 49, Fig. 12
Coral reefs, building of, 811
Corbisema triacantha Zone, defined, 507
Core disturbance, definitions of, 14

handling, 15, Fig. 1, 16
Cretaceous- latest Jurassic time scale, 781, Fig. 6; 34,

Fig. 8
sediments, depositional environment, 357

Currents
bottom, 751
turbidity, 563, 813

Decollement, 168, 761
Deep-water assemblages, foraminifers, 368

grain assemblages, 739, 740
Deformation features, Site 415, 43
Dehydroabcetic acid, 639
Depositional environment, Cretaceous, 362

Western Atlantic, 366
Detrital fraction of sediments, 751
Diagenesis

burial, 743
carbonates, 670, 695, 741
deep-sea floor, 744
evidence for, 554
method of studying, 725

Site 416, sediments, 140
Diagenetic environments, 743
Diapiric evaporites, 6

structures, 803
Diapirs, 5, 32, 813
Diapirism hypothesis, 767
Diatoms

Site 415, 508, 510, Fig. 3
Site 416, 508, 510, Fig. 3

Dissolution facies, 356
mid-cretaceous, 362
of carbonate, 359, 499

Distal turbidites, 128, 362, 363, 785
Dolomite, 742
Down-hole logging

Site 415, 53
Site 416, 151

Drilling characteristics, 16
data, 13

Drowned carbonate platform, 733, 746
Eagle Mills Formation, 812
Effective heating time, 610
Electrical formation factor-porosity relations, 307,

Table 1
Site 415, 310, Table 3
Site 416, 315, Table 4

Electrical resistivity of sediments, defined, 306
Electron-spin-resonance (ESR) spectroscopy of bitu-

men,
590, Fig. 4

results, 570, 586
spectra, Site 370, 569, Fig. 2
techniques, 567, 578

Elemental analysis, 625, 626, Table 2
Epeirogeny hypothesis, 768
Erosion, evidence for major late-Cretaceous, 817
Erosional episode, upper-Mid Miocene, 787
Essaouira Basin, 784, 809

history of transgressions & regressions, 752, 785
salt diapirs, 813
subsidence of, 813

Ethane, occurrence of, 553, 617
Euridyce Formation, 805
Eustatic fall of sea level, world-wide, 811
Evaporite facies, development of, 807
Evaporites, precipitation of, 809

end of deposition of, 810
Extractable hydrocarbon content, 605
Factor analysis, 698

Site 415, 699, Fig. 3
Site 416, 700, Fig. 4

Fault grabens, 805
Faults, 816
Faunal comparisons, DSDP East Atlantic Sites, 360,

363
Ferroan calcite, 742
Flysch, 785

distal, 814
source area, 752

Folding
anticlinal, 766
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Late Cretaceous, 766
Foraminifers, abyssal assemblage, 359

Aptian-Cenomanian, 362
bathymetry of, 368
benthic, low diversity of Mesozoic, 354

paleoecology of, 162
Site 415, 65
Site 416, 67, 68, 362, Fig. 7

Berriasian, 361
biostratigraphy

Albian, 354
Cenomanian, 354
Albian-Coniacian, 356
Cenozoic, 64, 161
deep-water assemblages, 368
displaced, 363
distribution of
Site 415, 499, Fig. 2
Hole 416A, 500, Fig. 3

diversity, Hole 416A, 361
Hauterivian, 361
Hauterivian-Barremian, 361
lysocline, 65
Mesozoic, 353, 355, Fig. 2, 360
Miocene/Pliocene boundary, 497, 498
occurrence, Site 415, 359, Fig. 5
neritic assemblage, 368
shallow-water, 363
Site 415, 64
Site 416, 161
Tithonian-Kimmeridgian, 361
Valanginian, 361
zonation, 64, 161

Mesozoic, 65, 354, 356, Fig. 3
Formation factor, defined, 307
Fuerteventura sedimentary section, 753
Gamma log repetition, 762
Gas analysis, methodology, 25, 615
Gas-chromatography analysis, 606

of saturated hydrocarbons, 607, Fig. 1
Hole 416A, 635, Fig. 6

hydrates, 619
hydrate zone, 619
liquid chromatography, method, 577

Gaseous hydrocarbons
method of measuring, 553
in Cretaceous sediments, 553

Geochemical analyses, Moroccan Basin sediments 606,
Table 1; 626, Table 1

data, mathematical treatment of, 695-703
evolution of mixed-origin organic matter, 575

Geochemistry, methodology, 25
Site 415, 695, 696, Tables 1&2; 700, 701, Table 6
Site 416, 695, 697, Table 3; 698, Table 4; 701, 702,

Table 7
Geostrophic thermohaline current pattern, change of,

502
Geosynclinal rocks, isotopic data, 688
Geothermal gradient, 563
Gilsonite, 651
Gorringe Bank, 360, 363

Graded beds, 140, 735, Fig. 2, 736, Fig. 4b
Grain assemblages, deep water, 739, 740
Grainstone, 736, Fig. 4a
Grand Banks Basin, 809
Grapestone, 737, 739, Fig. 7, 740
Gravity sliding, 7i, 354, 761, 786

tectonics, 759
Green algae, 740
Green reflector, defined, 32, 763
Hadid limestone, 811, 813
Haha Basin, 801
Hatteras Abyssal Plain, 366
Hauterivian climate, 815
Heavy hydrocarbons, 45, 615

increase with depth, 617
Site 415, 618, Table 4
Site 416, 618, Table 5

Helminthoida, 53, 57
High Atlas, 759

uplift of, 786, 816
High energy marine environment, 811
Hole 415A, changes in nature of sediments, 357

Cretaceous summary log, 762
nannofossil biostratigraphy, 340

distribution, 348, Fig. 4
occurrence, 340

Hole 416A, foraminifer biostratigraphy, 361, 500,
Fig. 3

nannofossil biostratigraphy, 342
occurrence, 342

Horsetail structures, 143
Humic acids in sediments, 596, 629

Hole 415A, 581, Table 5
Hole 416A, 578, 580
Site 416, 578, 633, Table 2

Huminite, 568
reflectance, 567

Hydrocarbon fractions, gas chromatograms of,
583-585, Fig. 3

index, 555
potential, 609
ratios, 618

Hydrocarbons, aromatic, 647, 649
Hole 416A, 655, Table 7
light, 623
heavy, 45, 615, 617, 618, Tables 4&5
triterpenoid, 653

Hydrogen index, 570
Site 370, 566, Fig. 7
Site 415, 560, 562, Fig. 5
Site 416, 566, Fig. 7

Hyposaline continental basins, 683, 688
Inertinite, 568
Infrared spectroscopy

methods, 578
results, 586
Site 415, 591, Fig. 5
Site 416, 591, Fig. 6

Inoceramus, 162, 357, 363, 785
Insoluble residue, 738
Interstitial water chemistry, Site 415, 46, 58, 74 691,
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Table 1; 692, Fig. 1
Site 416, 691, Table 1; 692, Fig. 2, 693
Site 370, 692, Fig. 2

Interval velocity calculations, 314
Site 415, 316, Table 5
Site 416, 317, Table 6

Intracontinental basins, 670
Iroquois Formation, 808
Isobutane, 617
Isoprenoids, 579, 653
Isotopic analysis SEE: specific isotope
Jurassic/Cretaceous boundary, 793, 796
Jurassic magnetically quiet zone, 5, 803, 812, 748

boundary of, 6
Jurassic-Neocomian regression, 784
Kerogens, 629

Site 330, 638, Table 1, 639
Site 416, 633, Table 3
Hole 416A, 634, Fig. 5
type I, 555, 569
type III, 555, 569, 570

Ketones, 638
Leg 50

navigation, 319, 320, Table 1
operations summary, 9, Fig. 3
summary of results, 5
track, 319, 324, Fig. 4

Light hydrocarbons, 623
Ligurian ocean basin, 809
Lipid analysis

comparison of Leg 48 & 50 results, 659
experimental procedure, 647
Hole 416A, 650, Table 2
components, 638, Fig. 1, Table 1, 639
carbon-isotope composition of, 627

Liptinites, 609
Lithoclasts, 737
Lithologic classification, 16

symbols, 20, Fig. 4
summary

Site 415, 32
Site 416, 753, Table 1
Site 370, 753, Table 1

Unit I, Site 415, 32
Site 416, 126

Unit II, Site 415, 40
Site 416, 126

Unit III, Site 415, 41
Site 416, 45

Unit IV, Site 415, 42
Site 416, 46

Unit V, Site 415, 43
Site 416, 46, 363

Unit VI, Site 415, 43
Site 416, 46, 363

Unit VII, Site 416, 138, 363
Location map, DSDP sites 367, 370, 416, 467, Fig. 1
Louann salt, 810
Magnesium minerals formed in situ, 693
Magnetic quiet zone, Jurassic, 5, 6, 748, 803, 812
Magnetics, Leg 50, 319

profile of, 324, Fig. 4

Main detrital fraction, composition of, 751
Major-element concentrations, 675

analyses, Site 415, 676, Table 3
Site 416, 677, Table 4
distribution, 677, Fig. 1, 678, Fig. 2, 679, Fig. 3

Margin, evolution of, 819
Margins, "starved", 5, 775
Marginal basins, 720
Maturity of organic matter, 11, 553, 570

Site 370, 563, 567
Site 415, 561
Site 416, 563, 567

Maturity of sediments, 610
Hole 416A, 554

Mean chemical compositions, 696, 699, Table 5
Megafossils, Site 415, 32
Mesozoic sediments, organic matter in, 610
Messel shale, 661
Metalliferous precipitations, 702
Metalloporphyrins, 647, 656, Table 8
Metasomatism, 742
Methane, 615

concentrations, 616, Table 1&2
Methane-forming bacteria, 665, Tables 1&2
Mic Mac Formation, 812
Micritic limestone, 743, 744
Micritization, 740
Microbiology of sediments, 665
Microstylolites, 143, 743
Mineral carbon, 629
Minor elements

analyses of, 682, Tables 5&6
distribution, 679, 680, Figs. 4&5; 681, Figs. 6&7;

683, Figs. 8-11; 684, Figs. 12-15; 685, Figs. 16
&17

Miocene/Pliocene boundaries
correlation between Sites 415 & 416, 499

DSDP sites & Bou Regneg Section, 500
Sites 415, 416 & 397, 501

Missisauga Formation, 813
Mohawk Formation, 809
Monocarboxylic acid

analysis, 657, Table 10
Moroccan Basin, 5, 720
biostratigraphy, 775
depositional history, 73, 363, 775, 781
evolution of, 805
organic matter, 575-602, 605-608
seismic profile across, 6, Fig. 1
turbidites, 174
Moroccan continental margin

evolution of, 759, 806, Fig. 5
paleogeographic sketch map, 757, Fig. 6
tectonic map of, 752, 760

Moroccan continental slope, 32
Moroccan Meseta, 753
Morocco, Triassic history of, 805
Multichannel seismic-reflection profile, 319
n-Alkanes, 630

Hole 415A, 578
Hole 416A, 578, 594-595, Fig. 11

Nannofossils, calcareous
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Albian-Cenomanian, 63, 160
Aptian, 160
Berriasian, 160
biostratigraphy, 794-795, Fig. 14
Chiatozygus litterarius Zone, defined, 347
Cretaceous, 345
Cretarhabdus angustiformis Zone, defined, 345
early Eocene, 63, 335
Eiffellithus turriseiffeli Zone, defined, 347
Hauterivian-Valangian, 160
Jurassic

occurrence, 350
zonation, 345

late Maestrichtian, 63
Lithraphidites alatus Zone, defined, 349
Lithraphidites bolli Zone, defined, 345
lower-upper Miocene, 341
Micula mura-Nephrolithus frequens Zone, defined,

349
middle-upper Oligocene, 341
Miocene, 160, 334
Nannoconus colomii Zone, defined, 345
Oligocene, 160
Paleocene, 63, 335
Parhabdolithus angustus Zone, defined, 347
Parhabdolithus embergeri Zone, defined, 345
Pleistocene, 61, 160, 333, 340
Pliocene, 61, 160, 333, 341
Pliocene/Miocene Boundary, 61, 333
Prediscosphaera cretacea Zone, defined, 347
Site 415, 61, 333, 507
Site 416, 160, 507
species used

Tertiary, 335, Table 1
Cretaceous, 346, Table 1

Tithonian, 161
zonation used, 333

Tertiary, 336, Table 2
Cretaceous, 346, Fig. 2

Navigation, Leg 50, 319, 320, Table 1
Near-shore facies, 812
Neogene time scale, 22, Fig. 6, 779
Neomorphic calcite, 741
Neritic assemblages, Foraminifers, 368
New species, calcisphaerulids, 528
Nickel porphyrins

mass spectrometer analysis of, 643, 644, Table 2
molecular-wt. distribution of, 644, 649

North African margins, 717
North/South Atlantic boundary current, 502
Northwest Africa

Berriasian & Valangian time, 747
Jurassic shallow seas, 747
transition to desert-type climate, 717

Norwegian Sea, opening of, 817
Oceanic crust, appearance of in Central Atlantic, 809
Oceanic deposits, prospects of oil formation in, 575
Oil formation zone, 570, 575
Oil source rocks, 600
Oldest strata, deep-ocean, 763, 815
Olive reflector, 763, 815
"Ooids", 734, 737,-Fig. 5; 738, Fig. 6, 739

"Bahamian", 734
mineralogy of, 741
"pelagic", 734, 741
with quartz nuclei, 746

Opal-CT
precipitation of, 725
lepispheres, 728

Orange reflector, 32, 70, 763
Organic carbon & bitumen in sediments, 592, Figs.

7&8
method of measuring, 21, 555, 609

Organic-carbon content of sediments, 629
Hole 415A, 579, Table 1
Hole 416A, 579, Table 2
Site 415, 560, 579, Table 1
sapropelic clay stones, 637

Organic carbon/organic nitrogen ratios, 627, Table 3
Organic chemistry of sediments

Hole 416A, 625, 647
Site 416, 146, 175, 553
Mesozoic, 637
shales, 629, 639

Organic diagenesis, Hole 416A, 625
Site 415, 625

Organic geochemistry, analytical methods, 637,
sediments, Site 415, 45, 553, 625

Organic matter, analysis of, 605
analytical data, Site 370, 568, Table 1

Site 416, 568, Table 1
diagenesis of, 553
experimental procedure, 575
evidence for a terrestrial source, 553, 596, 599
maturation of, 11, 561, 563, 567, 570
microscope analysis of, 567
source of in Moroccan Basin, 175, 563
type of, 610, 614, Table 2

Ostrea, 545, 546, Fig. 1
Overgrowth cement, 742
Oxfordian sediments, nature of, 5
"Oxygen Index", 555

Site 370, 566, Fig. 7
Site 415, 562, Fig. 5
Site 416, 566, Fig. 7

Oxygen isotopes
method of analysis, 669
Moroccan Basin, 669, Table 1, 670, Table 2, 671,

Fig. 1
Oxygen isotope shift, 671
Oxygen minimum, South Atlantic Cretaceous, 612
Paleoecology of foraminifers, Site 415, 65
Paleoenvironment, Moroccan Basin, 170
Paleomagnetic Epoch 5, 501

Epoch 6, 498
Paleogene time scale, 23, Fig. 7
Palynomorphs

Berriasian, 468
biostratigraphy, Site 370, 794-795, Fig. 14

Site 367, 794-795, Fig. 14
Hauterivian, 468
Kimmeridgian-Portlandian, 467
Hole 416A, as compared to offshore Eastern

Canada assemblages, 468
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Valangian, 468
Peloids, 735, 738, Fig. 6; 739, Fig. 7; 740, 742
Pentane, increase in concentration with depth, 617
Perennial sediment, 738
Petroleum hydrocarbon generation process, 605
Petroleum potential of sediments, 623

Site 330, 637
Site 370, 563
Site 415 560, 561, 612
Site 416, 568, 612

Petroleum source rock evaluation, 605
Petrology of organic matter, 609-614
Petroporphyrin, 645

demetallated, 653, Table 9; 656, Fig. 6
Phosphorite, 742, 746

staining by, 734
Physical properties

methodology, 27
measurements, Site 415, 47

Site 416, 58
Pigment data, 644
Plant fragments, analysis of, 582

petrographic description, 587, Table 14
carbon-isotgope composition, 587, Table 14

Polycyclic aromatic hydrocarbon (PAH), 649
Gas chromatogram of, 654, Fig. 5

Polynuclear aromatic hydrocarbon
airborne sources of, 658
generation of, 658

Porcellanites, 725, 728
Porcellanite nodules, 128

zone, 728
Porphyrins, 647, 649
Portugal Basin, 809
Potential hydrocarbon index, Site 415 sediments, 46,

74
Site 416 sediments, 57

Pressure solution, 743
Pristane to phytane ratio, 590, 639, 659

variation with depth, 595, Fig. 12
Production index, 555
Prograding fan, 814
Prograding sequence, 751
Propane, 617
Provenance, Sites 370 & 416, 751
Pyrogram, Hole 416A, 569, Fig. 3

Site 415, 559, Fig. 3
typical, 559, Fig. 2

Pyrolysis determination, 25, 553, 555, 567, 605, 629,
632, Fig. 3

Pyrolysis study of organic matter, Site 370, 370, 555,
561, 564, Fig. 6

Site 415, 555, 556, Table 1; 559, 560, Fig. 4
Site 416, 555, 557, Table 2; 561, 564, Fig. 6; 633,

Fig. 4, Table 1
Pyrolytic hydrocarbon to organic carbon ratios, 605
Radiolarians, Cenozoic, 162

Site 415, 66, 429, 430, Table 1
Site 416, 68

biostratigraphy, 430
occurrences, 430, Table 2

zeolitic alteration of, 356
Re-arranged sterenes, 652, Tables 3&4
Reconstruction, central North Atlantic, 805
Red reflector, 11, 69, 762, 816, 817
defined, 8
Site 416, 169

structure of, 766, 767, Fig. 7
Redeposition of sediments, Morocco Basin, 73, 363
Redox conditions of the depositional environment,

695
Reducing environment, 610
Reflectance, vitrinite-huminite particles, 567
Reflectors, seismic SEE: specific reflector name
Regional seismic data, Site 415, 759
Regional setting, Sites 415 & 416, 803
Regression, Late Jurassic-Early Cretaceous, 812
Residual petroleum potential, 559
Restricted marine basins, 683
Ridge-and-swell topography, 764
Rif-Betic system, 753
Rifting, Triassic, 805
Safety and pollution-prevention program, 21

Site 415, 70
Site 416, 170

Sahara Platform, 816
"Salinity crisis", 74
Salt-dome emplacement, 356
Saturated hydrocarbons, 605
Saturated-plus-unsaturated hydrocarbon, 630, 635,

Fig. 6
Sea-floor spreading data, North Atlantic, 770
Sea level, Jurassic-Cretaceous, 747
Sediment composition, Sites 370/416

heavy minerals, 752
lithic fraction, 752

Sedimentary Basins, Western Morocco, 804, Fig. 3
Sedimentary environment, Mesozoic, 71

Neogene, 74
Paleogene, 73

Sedimentary structures, 21
Site 415, 32

Sedimentation rates, Site 370, 69, 164, Fig. 47; 165,
Fig. 48; 786, Fig. 10

Site 415, 66, 780, 785, Fig. 9; 786, Fig. 10
Site 416, 69, 70, 165, Fig. 48; 164, Fig. 47; 786,

Fig. 10
upper Paleocene, 818

Seismic data, regional, 759
Seismic reflection profiles, comparison with

drilling results, Site 415, 68
Site 416, 167

Seismic reflection profiles, Leg 50 underway, 319
Seismic reflectors compared with down-hole logs, 175
Seismo Stratigraphy, Site 415, 762

regional variation of Late Cretaceous, 764
diapirism, 766

Senegal Basin, 692, 815
Sepiolite, 720
Shallow-water diagenesis, 744
Shallow-water grain assemblages, 739, 740
Shallow-water material, 785
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redeposited, 362
Shear strength of clay, 47
Silica and carbonate diagenesis, comparison of, 729
Silica-bearing host sediments, Site 370, 725, 726, Fig.l

Site 415, 725, 726, Fig. 1
Site 416, 725, 726, Fig. 1

Silica diagenesis, 727, Table 1
Siliceous organisms, mineralogical alteration of, 725
Silicified sediments, 727
Silicoplagellates, Site 415, 507, 509, Fig. 2

Site 416, 507, 509, Fig. 2
Site 370, interstitial water chemistry, 692, Fig. 2

lithologic summary, 753, Table 1
Site 415, Agadir Canyon, 31

background and objectives, 32
biostratigraphic summary, 57, 778, 782-783, Fig. 7
coring summary, 40, Table 1
diatoms, 508, 510, Fig. 3
foraminifers, 64, 359, Fig. 5, 499, Fig. 2

benthic, 65
geochemistry of sediments, 695, 696, Tables 1&2;

700, 701, Table 6
interstitial-water chemistry, 46, 58, 74, 691, Table

1; 692, Fig. 1
lithology of sediments, 8, 32, 41, Table 2
location of, 33, Fig. 1
megafossils, 32
nannofossils, 61, 333, 335, 349, 507
origin of the allochthon, 767
regional setting, 803
sediment coarse fraction, 46, Table 5
seismic profile, 37, Fig. 6; 38, Fig. 7
stratigraphic hiatus, 8
summary of results, 8, 10, Fig. 4

Site 416, Moroccan Basin, 115
background and objectives, 32
biostratigraphic summary, 780, 788-791, Fig. 11
diatoms, 508, 510, Fig. 3
down-hole logging results, 11
drilling results, 10, Fig. 5
foraminifers, 161

Benthic, 67, 68, 362, Fig. 7
geochemistry, 695, 697, Table 3; 698, Table 4; 701,

702, Table 7
interstitial-water chemistry, 691, Table 1, 692, Fig.

2, 693
lithologic summary, 8, 125, 756, Fig. 5, 753, Table

1
location, 117, Fig. 1
nannofossils, 160, 340, 507

biostratigraphy, 341
Cretaceous, 350
occurrence of, 341

operations, 117
regional setting, 803
sedimentation rates, 814
seismic profile, 119, Fig. 4
summary of results, 8
turbidites, 8

Site-survey data, methods of acquiring, 13
Slope-environments, foraminifers, 368

Smackover Formation, 812
Smectite, 717
Sound velocity, defined, 311

measurements, 50
South Atlas fault, sinistral shear, 770
Soxhlet extraction, 605
Spanish Sahara, 360
Stained acetate peels, 751
"Starved" margin, 5, 775
Steranes, 652, Tables 3&4; 653, Tables 5A&5B
Steroidal components, 655
Stratigraphic hiatus, Late Cretaceous-Paleocene, 157,

785, 816
late Eocene-Early Oligocene, 157
lower Paleocene, 59
mid-Cretaceous, 357
Miocene/Pliocene boundary, 787
Paleocene/Eocene boundary, 157, 818
Plio/Pleistocene boundary, 157
Upper Cretaceous, 59, 68
upper Hauterivian-lower Eocene, 349

Stratigraphic history, Moroccan Basin, 777
section, 157
series, Site 370, 792, Fig. 12, 159, Fig. 46
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