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INDEX TO VOLUME 118

This index provides coverage for both the Initial Reports and Scientific Results
portions of Volume 118 of the Proceedings of the Ocean Drilling Program. Index
entries with the suffix arefer to pages in the Initial Reports, and those with b, to pages
in the Scientific Results (this book).

The index usualy is presented in three parts: (1) a Subject Index, (2) a Site Index,
and (3) a Paleontological Index. For this volume, however, indexable paleontological
material consists only of 6 main entries, 5 subentries, and 4 sub-subentries, so we
decided to incorporate these listings within the body of the Subject Index.

The index was prepared by Wm. J. Richardson Associates, Inc., under subcontract
to the Ocean Drilling Program. It expands the concept developed by the Deep Sea
Drilling Project at Scripps Institution of Oceanography for a comprehensive, cumu-
lative index of DSDP volumes. Both of these indexes are based on a hierarchy of
entries: (1) a main entry, defined as a key word or concept followed by a reference to
the page on which that word or concept appears; (2) a subentry, defined as a further
elaboration on the main entry followed by a page reference; and (3) a sub-subentry,
defined as an even further elaboration on the main entry or subentry followed by a
page reference.

The Subject Index follows a standard format. Geographic and individual names are
referenced in the index only if they are subjects of discussion. This index also includes
afew paleontological listings, as noted in the second paragraph of this description.

The Site Index is structured to contain entries for the sites discussed in the volume.
Site entries are modified by subject subentries.

The indexes cover text figures and tables but not core description forms (“barrel
sheets”) or core photographs. Also excluded are bibliographic references, names of
individuals, and routine front and back matter.

For further information, and for information on electronic formats available,
contact the Chief Production Editor, Ocean Drilling Program, 1000 Discovery Drive,
College Station, Texas 77845-9547.
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Acoustic impedance, Atlantis Bank, seismic re-
flection profiling and, 246b
Acoustic properties
Atlantis Bank, 553b
hydraulic transmissivity and, 267b-268b
Actinolite, Atlantis Il Fracture Zone: Site 732, re-
placement, 53a
Actinolite corona, Atlantis Bank, 133a, 135a
Actinolite, green, Atlantis Bank, 138a
Actinolitic hornblende-sodic plagioclase assem-
blage, Atlantis Bank, 160b
Alteration
Atlantis Bank
alhitization, 208b
cataclastic deformation, 137a-138a
chemical effects, 546b-547b
deformation and styles of, 207b-208b, 212b
isotopic effects, high- vs. low-temperature,
138b
late-stage oxidation, 546b
layer 3, 543b-548b
low-temperature, 114b
magnetic properties and degree of, 294b
296b, 300b, 303b
near late intrusives, 163b, 165b
physical property effects of, 233b
porosity and, 261b-262b, 263b, 266b-267b
pressure of, 211b-212b, 213b
role of seawater in, 208b-209b
styles of, 113b-114b, 543b-546b
temperature of, 209b-211b, 213b
Atlantis Il Fracture Zone: Site 732,
low-temperature, 53a
layer 3, dynamic model, 547b-548b
See also Greenschist-facies alteration
Alteration, hydrothermal
Atlantis Bank
amphibolite-facies, 488b
contribution to marine magnetic anomalies,
302b-303b
in iron-titanium oxide gabbro, 59b
isotopic changes with, 136b-138b, 141b
low-temperature, 489b
relation to plastic deformation, 106a
sulfur and secondary sulfides, 120b-121b
Atlantis Il Fracture Zone: Site 732
moderate temperature, 53a
transform plate boundary, 43a
Alteration, hydrous
Atlantis Bank
deformation and, 174b
oxygen isotope depletion, 173b-174b
relation to synkinematic cracks, 163b
Alteration index, Atlantis Bank, vein density cor-
relation, 171b
Alteration, oxidative, Atlantis Bank, 138a-139a,
209a
Alteration, static
Atlantis Bank, 90a, 209a, 489b
olivine replacement, 544b
origin and distribution, 544b
in undeformed gabbro, 138a
Atlantis Il Fracture Zone
amphiboles, 68a
calcium silicate veins and, 86a
gabbro, 51a
Aluminum
Atlantis Bank
in amphiboles, 198b
geochemical log, 175a, 178a
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Atlantis | Fracture Zone, in ultramafic rocks,
13a
Aluminum activation clay tool (AACT), Atlantis
Bank, 271b
Aluminum oxide
Atlantis Bank
in amphiboles, 56b
in clinopyroxene, 51b, 65b
geochemical logging data, 279b
in orthopyroxene, 53b, 67b
Atlantis I Fracture Zone, 150b
Aluminum/titanium ratio, Atlantis Bank, clinopy-
roxene, 140b
American-Antarctic Ridge
Atlantis Il Fracture Zone and, 361b
basalt, geochemistry, transform vs. ridge axis,
472b
Amphibole
Atlantis Bank
anisotropy and orientation of, 249b, 251b
brown to green, 160b
deformation features, 130a
distribution of calcic, 166b
ferric vs. ferrous iron, 190b, 197b-198b, 199b
formation temperature, 132a
gabbro replacement, 137a
from metagabbros and late magmatic intru-
sions (LMls), 165b
metamorphic vs. hydrothermal, 208b
mineral chemistry, 190b-198b
minor elements, 56b
orientation in deformed metagabbros, 240b,
241b
oxygen isotopes, parental magma, 136b
secondary matrix, 504b, 506b
strontium isotopes, 136b
temperature of ateration, 209b, 210b
vein type vs. red-brown type, 136a
Atlantis Il Fracture Zone: Site 733, deformation
and synkinematic growth, 68a
Amphibole, actinolitic, Atlantis Bank, oscillatory
zonation, 198b
Amphibole, blue-green, Atlantis Bank, 133a
Amphibole, brown
Atlantis Bank
with gabbro deformation, 131a
magmatic origin, 186b
in olivine and ferrogabbros, 126a-127a
oxide association during deformation, 133a—
134a
Atlantis Il Fracture Zone: Site 733, 66a
replacement pattern, 69a
Amphibole, green
Atlantis Bank
oxygen isotopes and formation of, 174b
secondary sulfides in recrystallized, 117b
sulfide minerals and, 127a
Amphibole, iron-magnesium, Atlantis Bank, in re-
action coronas, 198b
Amphibole, magnesian, Atlantis Bank, volume in-
crease with depth, 138a
Amphibole, secondary, Atlantis Bank, strontium
isotopes, 132b-133b
Amphibolite
Atlantis Il Fracture fine: Site 733
foliation, 63a
plastic deformation, 60a
primary mineralogy, 65a
Amphibolite, foliated, Atlantis Il Fracture Zone:
Site 733, plastic deformation, 75a
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Amphibolite mylonite
Atlantis |l Fracture Zone: Site 734, 84a
metamorphosis, 86a
petrography, 85a
Amphibolite-facies metamorphosis
Atlantis Bank, 497b, 545b
conditions, 422b
dislocation dlip, 407b, 421b-422b
Skaergaard Intrusion compared, 505b-506b
subsolidus deformation, 503b
Amphibolitization
Atlantis Bank
in recrystallized gabbros, 488b-489%b
second stage, 132a
Andesite, Atlantis Bank, crystallization of Fe-Ti
oxides and sulfide segregation, 93b-94b
Anisotropy
Atlantis Bank, 231b
in deformed gabbros, 234b, 236b
effect of mineral orientation on, 248b-249b
foliated gabbros and metagabbros, 157a, 159a
mineralogical effects, 236b
mylonitic metagabbros, 163a, 209a-210a
preferred crack orientation and, 231b
Vs. pressure, oriented amphiboles, 240b
vs. pressure, oriented plagioclase, 240b, 241b
Anna de Koenig Seamount, plutonic rocks, shal-
low depth, 77b
Anorthite
Atlantis Bank, 99a
in plagioclase, 399b
in plagioclase, 12b, 18b, 42b, 49b, 62b, 64b, 69b
Anthophyllite, Atlantis Bank, in porphyroclast
cores, 137a
Apatite
Atlantis Bank
fluid inclusions, 201b
in iron-titanium oxide gabbro, 116a
magmatic and metamorphic phases, 167b
primary origin, 117a
saturation, 99b, 100b
Atlantis Il Fracture Zone: Site 732, 50a
Aragonite, Atlantis Il Fracture Zone: Site 734, 87a
Atlantic Ocean, basalts, radiogenic isotopes, 131b
Atlantic Ocean N
gabbro, braided brittle-ductile deformation, 501b
seismic stratigraphy, low-dipping reflectors,
507b
Atlantis Bank
ateration
layer 3, 543b-548b
stratigraphy, 503b-505b
association, late magmatic intrusions, 159b
bathymetry, 22b, 76b
borehole televiewer, 205a, 262b, 264b
borehole temperature profile, 266b
deformation
brittle, 105a-106a, 159b
ilmenite-magnetite characteristics, 132a-134a
plastic, 103a-105a, 155b, 159b
reorientation of structures, 409b-414b
drill-string packer experiments, 333b-339b
dynamothermal metamorphism, 129a-132a
electrical conductivity, oceanic gabbros,
323b-329b
electrical properties, 555b
fluid inclusions, 200b-206b
gabbro
iron-titanium oxide vs. olivine, 56b, 59b
parental magma composition, 139b-141b
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permeability, 333b-339b
plastic deformation, 399b-408b
tectonic evolution, 415b-429b
genetic relationship, principal rock types,
33b-35b
geochemical logging, 271b-272b
geochemistry, 4b-5b, 139a-150a
alteration effects, 136b-138b
geological setting, 21b, 44b, 90a-91a,
113b-114b, 127b-128b, 182b, 347b
glass composition
oxides, 86b-87b
potassium oxide and phosphate, 88b
sulfur, 88b-89b
hard-rock drilling
core recovery and penetration rate, 31a-33a
diamond bits, 31a-32a, 93a
hard-rock guidebase (HRGB), 3la
navidrill coring system, 36a-37a
positive displacement coring system, 31a-33a
hydraulic testing, 266b
hydrogen isotopes, 133b, 135b-136b
igneous sulfide distribution, 119b-120b
interval velocities, 222b-223b
intrusive events, 507b-509b
liquid line of descent, 82b, 95b-101b
lithologic summary, 77b-79
lithology, schematic log, 183b
lithostratigraphy, 22b, 113b, 232b, 272b, 324b,
410b, 416b, 417b, 424b, 541b-542b
geochemical correlation, 147a
magnetostratigraphic correlation, 310b-313b
petrographic correlation, 186b
principal rock types, 23b
revised, 154b
unit contacts, 3b-4b
Unit |, 89a, 973, 128b, 208a, 311b, 542b
Unit 11, 89a, 97a, 99a-100a, 128b, 208a-209a,
311b, 542b
Unit [1/Unit 11l boundary, 99a, 100a-101a
Unit I11, 90a, 100a-101a, 128b, 208a-209a,
312b, 542b
Unit IV, 102a, 128b-129b, 208a-209a, 312b-
313b, 542b-543b
Unit V, 102a, 129b-130b, 208a-209a, 313b,
543b
Unit V/Unit VI boundary, 103a
Unit VI 102a-103a, 208a-209a, 313b, 543b
location, 89a, 90a, 114b, 182b, 207a, 262b,
272b, 324b, 334b, 348b
logging, 165a, 209a-210a, 555b-556b
azimuth, 170a
borehole conditions, 169a
caiper, 170a
deviation, 170a
dual induction-sonic-caliper-natural  gamma,
168a
dua laterolog resistivity, 169a, 177a
geochemical, 169a, 173a, 177a-178a
geophysical, 265b
induction resistivity-caliper, 169a, 177a
litho-density, 169a
magnetometer, 171a
natural gamma radiation, 173a
operations, 96a-97a
physical properties, 169a, 172b-177a
temperature, 171a
magmatic differentiation, deforming crust,
103b-104b
magmatic stratigraphy, 154b-155b
magnetic properties, 285b-305b, 554b-555b
alternating field demagnetization, 153a-154a
discrete samples vs. logging data, 309b-310b
inclination, 154a-156a

576

Koenigsberger Ratio, 153a
oceanic gabbros, 318b-320b
remanent magnetization, 151a
susceptibility, 151a-153a
thermal demagnetization, 154a
magnetometer logs, 191a-193a, 197a
melanogranophyres, 102b-103b
metamorphic minerals, 171b-174b
mineral chemistry, 189b-200b
minor elements, 51b, 53b, 56b
mineralogy, 90b-95b
ambiguous origin, 166b-170b
between rock types, 27b, 29b, 49b
covariation, 12b-13b
iron-titanium oxide gabbro, 49b
late-stage differentiation, 101b-102b
layer 3, 542b-543b
normative vs. microprobe compositions, 5b
oxide, 122a-129a
post-kinematic, 163b, 165b-166b
principal rock types, 23b-27b
sulfide, 122a-129a
synkinematic, 160b, 163b
within rock types, 29b-31b, 33b
model for development, 35b
multichannel sonic logs, 264b, 266b
operations, 178a, 180a-182a
navigation, 363b
operations, television/sonar survey, 92a, 94a
oxygen isotopes, 133b, 135b-136b, 170b-171b
trondhjemite, 138b-139b
parental magmas, diversity of, 83b-86b
permesbility, 341b-342b
petrography, 44b, 47b-48b, 132b-133b,
186b-189%b
basalt, 117a
felsic rocks, 117a-119a
iron-titanium oxide gabbro, 112a-117a
layer 3, 542b-543b
layering, 121a-122a
lithostratigraphic correlation, 48b, 186b
olivine-bearing and olivine gabbros, 107a—
111a
porphyroclastic gabbro, 107a
textural variations, 119a-121a
troctolites, 111a-112a
petrology, 77b-79b
opague minerals, 114b-117b
physical properties, 158a-162a, 227b-237b
radiogenic isotopes, 131b-135b
residual melt porosity, 79b-82b
rotary coring bit
operations, 32a-33a, 93a, 95a-96a
performance, 33a-34a
seismic properties, 553b-554b
seismic stratigraphy, reflection profiling,
223b-225b
stable isotopes, 206b-207b
stress and seawater circulation, 505b-507b
structural stratigraphy, 410b, 417b, 424b
subrift magma chamber, 14b
sulfur
carbon content, 117b
distribution, 119b-120b
hydrothermal alteration, 120b-121b
isotopes, 117b, 121b-123b
summary logs, 214a-222a
synthetic seismogram, 245b-247b
tectonic history, 90a-91a
effect of rotation on magnetic properties, 319b
three-step scenario, 425b-426b, 427b-428b
tectonic setting, 396b, 415b-116b, 541b
tectonic stratigraphy, 501b-503b
texture of principal rock types, 23b-27b

thermal conductivity, 163a-165a
thermal modeling, 347b-354b
topographic relief, 207a-208a
transverse ridge, 91a
trace elementsin silicate minerals, 5b-6b, 12b
ultrasonic attenuation, 253b-257b
vertical seismic protile, 182a-191a, 217b-220b
Atlantis Il Fracture Zone
basement description conventions, 10a-11a
bathymetry, 6a, 91a, 364b, 410b, 416b, 440b
magnetic anomalies, 378b
southern ridge-transform intersection, 365b
biostratigraphy, 19a
deformation and alteration, 488b-501b
formation, 361b
gabbro
geochemistry, 470b-488b
mineralogy, 470b-488b
geological setting, 3a-5a, 361b, 440b-441b
gravels, 431b-438b
hard-rock drilling
hard-rock guidebase (HRGB), 28a-30a
positive displacement coring motor (PDCM),
25a-28a
igneous rock, classification, 444b-148b
igneous stratigraphy, 448b-470b
discrete primary subintervals, 457b
Unit |, 449b, 450b, 456b-457b
Unit 11, 451b, 457b-459b
Unit [1/111 contact, 458b-459b
Unit 111, 452b, 459b-462b
Unit IV contact, 462b, 463b
Unit 1V, 453b, 462b, 464b-465b
Unit IV/Unit V contact, 465b, 466b
Unit V, 453b-454b, 465b-466b
Unit V/Unit VI contact, 467b
Unit VI, 454b-455b, 467b-470b
inactive valley
bathymetry, 375b
morphology, nontransform vs. paleotransform
walk, 373b
layer 3, lithostratigraphic evolution, 439b-513b
lithology, 4a
association of rock types, 377b, 380b
distribution, 377b
transform vs. nontransform regions, 360b,
380b
magnetic properties, 21a, 382b-384b,
388b-389b
median tectonic ridge, formation, 360b-361b
nodal basin, Southwest Indian Ridge
intersection, 360b
physical properties, 19a
physiography, 359b-360b
SeaBeam survey, 363b-364b
ridge axis, right-lateral offsets, 392b
ridge-transform  intersection
mass-wasting features, 431b
physiography, 366b-368b
rift valleys, physiography, 364b-366b
sedimentology of fracture zone walls, 431b
spreading direction change, 360b, 376b-377b
spreading rate, assymetry, 360b
structural model, 87a
tectonic evolution, 359b-396b
tectonic history, 60a, 79a, 359b-396b
median tectonic ridge, 43a
transtensional transform basins, 389b-392b
tectonic setting, 76b-77b, 361b-363b
topography, 145b
transform tectonic zone, 378b
dredge survey, 377b-382b
median tectonic ridge, 4a
physiography, 368b-377b
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Atlantis Il Fracture Zone: Site 732
bathymetry, 22b, 45a, 76b
transform valley, 43a
biostratigraphy, 48a-49a
borehole televiewer survey, median tectonic
ridges, 373b
clay mineraogy, 146b-147b
deformation
cataclastic, 5la-52a
plastic, 51a
geochemistry, 54a, 147b-149b
geologic setting, 43a
hard-rock drilling rate, 47a
lithologic sequence, 56a
lithology, 42a, 50a, 145b
lithostratigraphy, 49a, 55a
location, 42a, 43a, 145b, 146b
navigation, 363b
operations, 43a-48a
television/sonar survey, 42a-44a
petrography, 132b-133b
basalt, 49a
diabase, 49a-50a
gabbro, 50a
rare earth elements, 150b
rotary coring bit, bottom-hole assembly,
46a-47a
sedimentology, 48a
Atlantis Il Fracture Zone: Site 733
bathymetry, 22b, 61a, 76b
geochemistry, gabbro, 71a-73a
geologic setting, 60a
hard-rock drilling, beacon placement, 63a
lithostratigraphy, 63a-65a
location, 59a
magnetic properties, 73a
metamorphism and deformation, 67a-71a
navigation, 64a, 363b
petrography, 132b-133b
physical properties, 73a-75a
primary mineraogy, 65a—-67a
Atlantis Il Fracture Zone: Site 734
bathymetry, 22b, 76b, 79a
biostratigraphy, 85a
clay mineralogy, 146b-147b
geochemistry, 86a-87a, 147b-149b
geologic setting, 79a
gravel stratification, 432b-433b
lithology, 78a, 146b
lithostratigraphy, 85a
location, 78a, 79a, 145b, 146b
metamorphosis, 86a
navigation, 363b
petrography, 85a, 87a, 132b-133b
plastic deformation, serpentinized peridotites,
85a
rare earth elements, 150b
sedimentary sequence, 87a
sedimentology, 84a, 433b-434b
static alteration, moderate temperatures, 86a
television/sonar survey, 80a, 81a, 823, 83a
Attenuation
Atlantis Bank
alteration/deformation effects, 256b
errors in measurement, 254b-255b
experimental setup, 253b-257b
pressure effect, 255b-256b
vs. velocity, 258b, 259b
Augen, chromite, Atlantis Il Fracture Zone: Site
732, 55a
Augen gneissic texture, Atlantis Bank, in de-
formed gabbros, 103a
Augen, rounded, Atlantis Il Fracture Zone: Site
732, 54a

Augite
Atlantis Bank
oxygen isotopes, 206b
velocity and orientation of, 236b

Basalt
Atlantis Bank
contribution to marine magnetic anomalies,
300b-305b
petrography, 117a
texture, 117a
Atlantis | Fracture Zone
classification, 10a
geochemistry, dredged vs. drilled samples,
471b-472b
hydrothermal alteration, 4a
layer 2, 377b, 380b
liquidus trends with proximity to mantle hot
spots, 380b-381b
magma chamber eruption vs. crystallization at
depth, 472b
MORB characteristics, 361b
valley vs. transform walls, 380b, 381b
Atlantis Il Fracture Zone: Site 732, 48a
alteration, 49a
calcium vs. magnesium number, 55a
geochemistry, 54a
incompatible elements, 54a
as mineralogical source, 149b
petrography, 49a
quench crystallization textures, 49a, 50a
weight loss on ignition, 54a
Atlantis Il Fracture Zone: Site 733
cumulus phase assemblage, 72a
geochemistry, 7la-73a
metamorphism, 67a-71a
petrography, 65a-67a
trapped liquid, 72a
Atlantis Il Fracture Zone: Site 734, as
mineralogical source, 149b
Southwest Indian Ridge, depleted-N-type, 54a
thermal conductivity, 20a-21a
Basalt, holocrystaline, Atlantis Il Fracture Zone:
Site 732, 53a
Basalt, pillow, Atlantis Il Fracture Zone, hooked
ridges, 376b
Basement
Atlantis Bank, 89a
lithostratigraphy, 98a
Atlantis Il Fracture Zone, alteration, 11a
Atlantis || Fracture Zone: Site 734, 79a, 87a
Bay of Islands, ophiolites, magma mixing and
fractionation of, 6b
Biotite
Atlantis Bank
in felsic rock, 117a
magnetite, association with, 167b
mineral chemistry, 200b
red-green association, 167b
Biotite, green, Atlantis Bank, synkinematic miner-
als, 180b
Blake Spur Fracture Zone, Moho sequence, seis-
mic stratigraphy, 219b, 225b
Borehole televiewer (BHTV), Atlantis Il Fracture
Zone, 205a-207a, 264b, 373b
Bornite, Atlantis Bank, in oxide-rich ferrogab-
bros, 125a
Bottom-hole assembly
Atlantis Il Fracture Zone
with navidrill, 37a, 38a
with positive displacement coring motor
(PDCM), 25a
Bouvet Fracture Zone, peridotite, 361b
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Breccia
Atlantis Bank
carbonate vein relationship, 173b, 175b
cataclastic deformation, 106a
hydrothermal alteration, 159b, 175b
leucocratic diopside-plagioclase veins, 207b
low-temperature metamorphism, 172b
magmatic/hydrothermal  zones, mineralogy,
165b-166b, 175b
magmatic/hydrothermal zones, texture. 159b
mineralogy, ateration effects, 171b
oxidation, 139%a
oxygen isotope depletion, 171b, 175b
seawater hydration, 209b
secondary minerals, 208b
structure relation to late magmatic intrusions
(LMIs), 172b-173b
zones, 186b
Atlantis Il Fracture Zone, in mylonite zone,
465b
Atlantis Il Fracture Zone: Site 732, 56a
origin, 49a
felsic intrusion, Atlantis Bank, 102a
Breccia, carbonate-cemented, Atlantis Il Fracture
Zone: Site 734, 85a
Breccia, cataclastic
Atlantis Bank, 419b
origin, 427b
Breccia, hydrothermal
Atlantis Bank, 502b
clinopyroxene composition, 169b, 170b
formation, 489b
greenschist-facies dteration, 505b
secondary minerals, 179b
zircon in, 172b
Breccia, trondhjemitic
Atlantis Bank, 27b
crosscutting late-magmatic foliation, 503b,
535b
Atlantis |l Fracture Zone, 499b
petrography, 447b-448b
Brevard fault zone, mylonites, velocity and sili-
con dioxide content, 247b
Bushveld Complex
apatite, chlorine-rich, 167b
biotite-magnetite association, 167b
fluid inclusions, methane-bearing, 209b
hortonolite pipes, 486b
hydrothermal veins, 208b
mineralogy, incompatible element-rich mineral
association, 166b-167b

Calcareous nannofossils
Atlantis Il Fracture Zone
biostratigraphy, 19a

zonation, 20a
Atlantis Il Fracture Zone: Site 732, Zone NN20,
49a

Atlantis Il Fracture Zone: Site 734
Zone NN19, 84a
Zone NN21, 84a
Calcite, Atlantis Bank, strontium isotopes, 200b
Calcium
Atlantis Bank
diabase, 477b
gabbros, 477b
geochemical log, 178a
Atlantis |l Fracture Zone, in ultramafic rocks,
13a
Calcium oxide
Atlantis Bank, geochemical logging data, 279b
Atlantis |l Fracture Zone, 150b
Calcium oxide/duminum oxide ratio, Atlantis
Bank, 13b-14b
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Calcium/magnesium ratio, Atlantis Bank, amphi-
bole precipitation and, 506b
Canyon-fan system, basin analysis models, 432b
Carbonate minerals, Atlantis Il Fracture Zone,
source provinces, 147b
Carbonate, pelagic, Atlantis Il Fracture Zone,
431b
Cataclastic rock
Atlantis Bank
association, late magmatic intrusions (LMls),
159
mineralogy, 178b
Cation exchange capacity
Atlantis Bank, 325b, 326b-327b
vs. electrica resistivity, 327b
Cayman Trough
greenschist-facies alteration, 489
mica, in gabbro, 168b
Central Indian Ridge, fracture zones, crystal-
lization of gabbro, 35b
Chalcopyrite
Atlantis Bank, 125a
in globular sulfides, 93b, 94b
in green amphibole, 117b
in secondary sulfides, 115b-116b
Charlie Gibbs Fracture Zone, density-velocity re-
lationship, 225b
Chloride, Atlantis Bank, geochemical log, 174a
Chlorine
Atlantis Bank
in amphiboles, 208b, 212b
geochemical log, 178a
in hornblende, 198b
Chlorite
Atlantis Bank
in corona structures, 172b
in felsic veins, 551b
influence of water/rock ratio on, 174b
magnesian composition, 138a

metamorphosed gabbros and late magmatic in-

trusions (LMls), 735b
plagioclase replacement, 138a
seawater downflow vs. upflow and composi-
tion of, 208b
temperature of alteration, 211b
Atlantis Il Fracture Zone
plagioclase replacement, 53a
source provinces, 147b
Chrome, Atlantis Bank, in oxide-bearing gabbros,
483b, 486b
Chrome diopside, Atlantis Il Fracture Zone, in
troctolitic rocks, 447b
Chromium
Atlantis Bank, 136b
cyclical variations, 5b
diabase, 480b
gabbros, 480b
Chromium oxide
Atlantis Bank
in amphiboles, 56b
in clinopyroxene, 6b, 53b, 65b, 140b
in orthopyroxene, 53b
Chromium-spinel, Atlantis Il Fracture Zone, in
troctolite, 441b, 447b, 470b
Circulation, oceanic
Atlantis Bank
brittle-ductile shear zone formation, 511b
in-situ stress state and, 505b-507b
Clasts, igneous, Atlantis Il Fracture Zone: Site
732, 493, 55a
Clasts, metamorphic, Atlantis Il Fracture Zone:
Site 732, 493, 55a
Clasts, sedimentary, Atlantis Il Fracture Zone:
Site 732, 49a
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Clay mineralogy
Atlantis Il Fracture Zone, 146b-147b
Atlantis Il Fracture Zone: Site 732, gabbros, 53a
Atlantis Il Fracture Zone: Site 734, mineral
sources, 147b
Clinopyroxene
Atlantis Bank, 82b, 180b
actinolite replacement, 138a
aluminum vs. titanium, 17b
augen, 107a
chemical composition, 57b-59b, 69b
chromium oxide vs. magnesium number, 17b
chromium oxide-enriched, 6b
deformation features, 130a
exsolution lamellae, 4b
in felsic rock, 117a
gabbro compositions, 25b
inverted pigeonite in, 47b, 49b, 71b
in iron-titanium oxide gabbro, 113a
iron-titanium oxide vs. olivine gabbro, 44b
manganese oxide vs. iron content, 91b
metamorphic, 160b
Mg#, 62b
Mg#, vs. anorthite in plagioclase, 18b
mineral chemistry, 14b, 15b
mineral zoning, 5b
mineralogy, late differentiation, 97b
minor elements, 51b, 53b, 65b
minor oxide abundances, 97b
modal proportion, 116a
oikocrysts, 109a, 121a, 124a
in olivine gabbro, 126a
orientation of porphyroclasts, 104a
orthopyroxene intergrowths, 44b
plutonic rocks, 10b-11b
replacement by amphibole, 171b
replacement by hornblende, 136a-137a
seawater availability and recrystallization of,
174b
sodium oxide vs. grain size, 51b
strontium isotopes, 131b-132b
texture, 116a
titanium oxide, 6b, 80b
titanium vs. aluminum, 12b
titanium vs. chromium, 12b, 17b
zirconium in cumulus, 79b-80b
zonation, olivine gabbros, 25b
Atlantis Il Fracture Zone, in troctolitic rocks,
447b
Atlantis Il Fracture Zone: Site 733
porphyroclasts, 70a
recrystallization and mechanical twins, 69a
replacement pattern, 65a-66a, 69a
Atlantis Il Fracture Zone: Site 734
relict minerals, 85a
replacement pattern, 78a
Cobalt, Atlantis Bank, in igneous sulfides, 115b
Coccolithus pelagicus, Atlantis Il Fracture Zone:
Site 734, glacial/interglacia cycles, 84a
Collapse caldera, Atlantis Il Fracture Zone, trans-
form volcano, 366b
Copper
Atlantis Bank
stratigraphic variation, 147a
vs. iron, in igneous sulfides, 119b-120b, 123b
Corona structure
Atlantis Bank, 114b, 136a
in gabbronorite, 44b, 47b
igneous phase replacement, 179b
interstitial olivine-bearing titanium oxide gab-
bro, 47b
iron-magnesium amphiboles in, 198b
mineraogy, 177b
olivine, 118b, 546b

phlogopite content, 168b
secondary sulfides, 115b
in undeformed gabbros, 138a
Covellite, Atlantis Bank, in oxide-rich ferrogab-
bros, 125a
Crack porosity
Atlantis Bank
effect on velocity, 231b, 233b, 234b, 235b,
247b
radiogenic isotopes and, 132b
Cracking front
Atlantis Bank
elastic strain available for, 506b
in seawater penetration, 505b
Crozier Basin, smectite source, 147b
Crust, oceanic
Arctic Ridge, magma supply and thickness of,
361b
Atlantis Bank
age, 415b-416b
excluded element concentration, 86b
magnetic properties, 318b
seismic stratigraphy, 219b, 225b
Atlantis Il Fracture Zone
asymmetry across fracture zone, 392b
plate readjustment and thinning of, 392b
thickness of, 363b
formation, slow-spreading ridges, 513b
fracture zones, 90a
high vs. low offsets, 225b
thickness, 42a
hydrothermal circulation, black smokers,
136b-137b
Southwest Indian Ridge, magma supply and
thickness of, 361b
Crust, plutonic, Atlantis Il Fracture Zone, as mag-
netic anomaly source, 360b
Crustal weld
Atlantis | Fracture Zone
formation, 392b
ridge-transform intersections, 394b, 441b
Crystal layering, Atlantis Bank, 106a
Crystal mush
Atlantis Bank
formation, 509b
magmatic foliation, 427b
Atlantis | Fracture Zone
formation, 442b
intrusive blebs, 458b
syntectonic differentiation, 488b
Crystallization
Atlantis Bank
hydrous magmatic, 208b
lunar approximation model, 101b, 102b
metamorphic styles, 160b, 171b
Atlantis Il Fracture Zone, of discrete magma
body, 486b
Cummingtonite
Atlantis Bank, 163b
in porphyroclast cores, 137a
Atlantis Il Fracture Zone: Site 733, 673, 69a, 71a
Cumulates
Atlantis Bank, 4b
temperature of formation, 13b
Cyprus, pillow basalts, 431b

Deformation
Atlantis Bank

correlation with structural domains, 159b
effect on mineral chemistry, 88b
hydration and degree of, 186b
melt porosity and, 80b
olivine vs. titanium oxide gabbro, 56b
oxide formation, 90b
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oxide olivine gabbro, 26b-27b
penetrative, 502b
porphyroclastic/gneissic, 78b
reorientation of structures, 409b-414b
temperature, 319b
textural types produced, 231b
Zones 1-5, 501b-503b
Atlantis Il Fracture Zone
braided, 457b
brittle-ductile transition, 488b
with melt present, 461b
nonlinear progression, 495b
brittle-ductile transition, slow-spreading vs.
fast-spreading ridges, 513b
Deformation, brittle
Atlantis Bank, 105a-106a, 209a
gabbros, 426b-427b
intrusion of oxide gabbros and initiation of,
27b
mineralogical changes, 114b
post-kinematic, 159b
sulfur depletion, 121b
synkinematic, 159b
Atlantis Il Fracture Zone, 499
macroscopic evidence, 491b
Deformation, brittle-ductile
Atlantis Bank
braiding, 501b
initiation, 511b
late-magmatic, 501b-502b
Atlantis Il Fracture Zone
amphibolite facies, 497b
late-magmatic, 496b-497b
Deformation, brittle-ductile, subsolidus, Atlantis
Bank, 488b, 501b, 511b
Deformation, cataclastic
Atlantis Bank
alteration with, 136a-138a
metagabbro breccia, 106a
Atlantis Il Fracture Zone: Site 732,
medium-temperature metamorphism and,
51a-52a
Deformation, ductile
Atlantis Bank, 159b
low-temperature, 428b
Lower Structural Domain, 426b
magmatic, 418b
magmatic differentiation, 103b-104b
Middle Structural Domain, 413b, 425b-426b
migration of intercumulus melt, 488b, 491b
mineral assemblages associated with, 160b
residual melt expulsion during, 82b
seawater availability, 174b, 175b
Upper Structural Domain, 411b, 413b, 422b-
423b, 425b
Atlantis Il Fracture Zone
classification, 492b-493b
extent and location of, 492b-496b
two phases, 456b
Deformation, ductile, solid-state
Atlantis Bank, 418b-422b, 428b
synkinematic metamorphic conditions, 420b-
421b
Deformation, ductile, subsolidus
Atlantis Bank
gabbronorite, 536b
olivine gabbro, 536b
Deformation, hypersolidus, Atlantis Bank, vein
and breccia formation, 488b
Deformation, magmatic
Atlantis Bank, textural characteristics, 537b
Atlantis Il Fracture Zone, disseminated oxide
olivine gabbros, 461b

Deformation, mylonitic, late-stage subsolidus, At-
lantis 1l Fracture Zone, oxide-bearing layers,
458b

Deformation, plastic

Atlantis Bank, 103a-105a
foliated vs. unfoliated specimens, 103a
ilmenite-magnetite enrichment and, 105a
petrofabric studies, 159b
relation to hydrothermal alteration, 106a
stratigraphy, 156b-157b
synkinematic veins, 172b
textural types, 155b, 171b

Atlantis I Fracture Zone
high-temperature, 51a, 469b
serpentinized peridotite, 85a

Deformation, plastic, solid-state

Atlantis Bank
gabbros with large recrystallized grains, 403b-
405b, 406-407b
gabbros with small recrystallized grains,
403b-405b, 407b
recrystallization mechanisms, 404b, 405b,
406b
strain localization, 406b-407b
strain-softening effects, 405b, 406b, 407b,
408b
temperature of, 139a, 399b, 407b
Deformation  structures
Atlantis Bank
dip of foliation, 105a-106a, 107a
intrusive contacts, 106a
olivine gabbros, 108a
textural distribution, 107a
Deformation, subsolidus
Atlantis Bank
amphibolite-facies, 503b
iron-titanium oxide gabbro, 44b
Atlantis Il Fracture Zone, water/rock ratio,
497b-498b

Density

Atlantis Bank, 230b-231b, 324b-326b
ateration effects, 233b
crystalline rock, 157a
metagabbro, 157a
Unit 1V/Unit V boundary, 507b
variations between rock types, 507b
velocity and, 231b-232b, 238b, 23%
vs. electrical resistivity, 326b-327b

Atlantis Il Fracture Zone: Site 733, 73a-74a
metagabbro, 60a, 76a

See also Melt density

Diabase
Atlantis Bank, magnetization intensity values,
302b

Atlantis I Fracture Zone
crosscutting relationships, 441b
recrystallized foliated, 449b

Atlantis Il Fracture Zone: Site 732, 54a
alteration, 50a
petrography, 49a-50a

Atlantis Il Fracture Zone: Site 733, primary

mineralogy, 66a

Differentiation, late-stage

Atlantis Bank
conditions of, 101b-102b
melt densities, 98b
mineralogical effect, 96b-97b

Diffusion rate, Atlantis Bank, olivine vs. iron-tita-
nium oxide gabbro, 59b, 70b

Dike, basalt

Atlantis Bank, 100a
geochemistry, 147a
magnetic properties, 150a
petrography, 117a
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Atlantis Il Fracture Zone: Site 732,
geochemistry, correlation, Site 735, 147a
Dike, diabase
Atlantis Bank, 504b
Atlantis Il Fracture Zone, 458b
Dike, metabasalt, Atlantis Bank, 27b
Dike, microgabbro, Atlantis Bank, 25b-26b
Dike, trondhjemite, Atlantis Bank, 117a
Dikelet, basaltic, Atlantis Il Fracture Zone, 49a—
50a, 68a
Dikelet, leucocratic, Atlantis Bank, 426b
Dikelet, trondhjemitic, Atlantis Bank, mineral-
ogy, 90b, 104b
Diopside
Atlantis Bank
episodic growth, 159b
in felsic veins, 545b
fluid inclusions, 201b
hydrothermal origin, 200b
in late magmatic intrusions (LMIs), 168b
magmatic vs. hydrothermal, 168b, 169-170b
origin, 168b
oxygen isotopes, 206b
sodic plagioclase association, 168b
temperature of formation, 168b
Atlantis I Fracture Zone, in troctolite, 470b
Duluth layered intrusion, post-cumulus re-equili-
bration, 5b
DuToit Fracture zone, transverse ridges, 441b

Earth’s geomagnetic field, Atlantis Bank, 198a,
200a, 210a
East Pacific Rise
basalt, lead isotopes, 136b, 137b, 138b
strontium, basalt glasses, 84b
Elaticity, Atlantis Bank, velocity and formation
of, 236b, 242b-243b, 264b
Electrical conductivity
Atlantis Bank
iron-titanium oxide contribution, 324b
mechanisms, 327b, 329b
salinity and, 327b-328b, 329, 330b
vs. resistivity, 328b
Electrical resistivity
Atlantis Bank, 324b-326b
vs. cation exchange capacity, 327b
vs. conductivity, 323b-324b, 327b
vs. density, 326b-327b
vs. porosity, 328b, 331b, 555b
Emiliania huxleyi, Atlantis Il Fracture Zone: Site
732, 49a
Emiliania huxleyi Acme Zone, Atlantis Il Frac-
ture Zone: Site 734, 84a
Epidote
Atlantis Bank, 165b, 168b
iron content, 211b
mineral chemistry, 200b
in plagioclase-diopside veins, 551b
Atlantis Il Fracture Zone: Site 732, 53a
Estimated Fractionation Effect, Atlantis Bank, 85b

Faulting, detachment, Atlantis Il Fracture Zone,
393b-394b, 441b, 511b
Faulting, ductile, Atlantis Bank, 107a, 511b
Faulting, listric
Atlantis Bank, 428b
high-angle, 77b
Faulting, listric normal
Atlantis Bank, 547b
as seawater conduits, 206b
Faulting, normal
Atlantis Bank, ridge-transform intersection,
428b
Atlantis Il Fracture Zone
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paleotransform wall scarp, 376b
transform wall, 396b
in transverse ridge evolution, 392b, 395b
Atlantis Il Fracture Zone: Site 734, 79a
Feldspar
Atlantis Bank
mineral chemistry, 198b-199b, 201b
strontium concentration, 85b
Indian Ocean, strontium concentration, 84b
Felsic rock
Atlantis Bank
mixing with gabbroic rock, 119a
petrography, 117a, 119a
Ferroandesite, Atlantis Bank, crystalization of Fe-
Ti oxides and sulfide segregation, 93b-94b
Ferrobasalt
Atlantis Bank, intrusions, 103b
Atlantis Il Fracture Zone, absence of, 509b
Ferrogabbro
Atlantis Bank
ilmenite/magnetite ratio, 124a
iron-titanium oxides, relation to silicate
phases, 126a
magnesian, 5b
petrology, 155b
Atlantis Il Fracture Zone: Site 732, static
metamorphism, 53a, 56a
Fluid inclusions
Atlantis Bank
clathrate melting temperature, 204b, 206b
fluid types, 208b-209b
in gabbro, 200b-206b
homogenization temperature, 202b, 203b-
204b, 205b, 206b
ice-melting temperature, 203b, 205b
laser Raman spectroscopy, 205b-206b
leucocratic diopside-bearing veins, 204b-205b
lithostratigraphic variation, 208b
methane-bearing, 212b
opague hexagonal platelet daughter crystal,
206b

plagioclase vs. diopside, 205b
trondhjemite, 204b
veined metagabbro, 202b-204b
veined mylonitic metagabbro, 202b
Foliation
Atlantis Bank
fanning, 502b
microshears, 425b
Middle Structural Domain, 425b
shear bands, 423b
Atlantis Il Fracture Zone
deformation intensity and inclination, 490P
491b
east-west strike, 441b
symmetry, brittle-ductile shear zones, 500b
Foliation, gneissic
Atlantis Bank
crosscutting relationships, 504b
development, 106a
dip, 501b
Foliation, late magmatic
Atlantis Bank
dip orientation, 502b
overprinting, 501b
Foliation, magmatic
Atlantis Bank, 159b, 419b
crosscutting, 425b
dip orientation, 413b
overprinting, 418b
oxide gabbros, 427b
with solid-state deformation, 427b-428b
Atlantis Il Fracture Zone, crosscutting, 499b
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Foliation, magmatic flow, Atlantis Bank, oxide
gabbros, 27b
Foliation, mylonitic
Atlantis Bank
crosscutting relationships, 504b
dip orientation, 425b, 501b
Foliation, penetrative
Atlantis I Fracture Zone
oxide olivine gabbro, 464b, 469b
oxide-bearing gabbros, 460b
Foliation, solid-state, Atlantis Bank, dip orienta-
tion, 413b
Forsterite, Atlantis Bank, 62b, 68b, 99a
Fractionation
Atlantis Bank
across nickel-nickel oxide (NNO) buffer,
101b, 102b
excluded elements contributed, 86b
isotopic variation with, 131b, 132b, 141b
magma mixing and, ophiolitic sequences, 12b
mineral bimodality and, 34b
syndeformation magmatic, 155b
Fracture zones
Atlantis Bank
seismic structure, 183a, 185a
semblance velocity logs, 183a
crustal thickness, 42a
crustal thinning around, 3a
models, 42a, 90a
plutonic rock, spreading rate and, 3a
Southwest Indian Ridge, oceanic nature, 361b
spreading ridge segmentation and, 3a
transverse ridges, high vs. low offsets, 225b
Fractures
Atlantis Bank
apparent apertures, 264b, 268b
compressional velocity and shear semblance
decreases, 206a
density, 105a, 337b
dip, 206a, 2073, 208a, 209a, 269b
late subvertical, 505b
negative temperature gradient anomalies,
266b, 267b
permesbility and density of, 266b-267b, 339b
post-kinematic, 159
smectite-lined, 546b
vertical distribution, 556b

Gabbro
Atlantis Bank

alteration, 113b-114b, 261b-262b

brittle deformation, 136a, 426b-427b

chromium-rich, 130b

contribution to marine magnetic anomalies,
320b

crystal intergrowths, 110a

crystallization, location of, 396b

deformation and hydrous alteration, 174b-
175b

deformation textures, 231b, 400b, 403b, 418b-
419b, 422b-426b

deformed, with large recrystallized grains,
403b-405b, 406b-407b

deformed, with small recrystallized grains,
405b-407b

equigranular, 109a

finite strain intensity and texture of, 418b-
419

formation, location of, 441b

fractionation trends, 12b-13b

fracture density, 105a

granular, 109a-110a, 117a

hydration source, 209b

interaction with crustal fluids, 186b

intrinsic rock properties, 556b
layering, 121a-122a
magmatic evolution, 6b, 12b
magnetic properties, 283b-303b, 318b-319b
magnetic susceptibility, 197a, 209a
metasomatized, 119a
Mg#, Indian ocean sites compared, 82b
Mg#, vs. normative anorthite, 77b, 78b-79b,
80b
Mg#, vs. normative magnetite, 77b
microgabbro contact, 122a
mineral covariation, 12b-13b
mineralogy, metamorphosed rock, 167b
oxide and sulfide mineralogy, 122a-129a
parental magma, 85b, 86b, 98b-101b, 139b-
141b
permeability, 200a-205a, 333b-33%
petrography, 143b
petrology, 154b-155b
phase assemblage vs. mineral changes, 26b,
33b
phase layering, 128a
physical properties, 90a, 209a-210a, 323b
plagioclase An vs. mafic mineral content, 42b,
49h, 50b-51b
plagioclase neoblasts, 131a
plastic ateration, 129a-132a
poikilitic, 110a, 116a
porosity, 261b-262b
primitive and evolved, mixed occurrence, 44b
pyroxene porphyroclasts and neoblasts in de-
formed, 161b-162b
recrystallization, 104a, 108a
seawater interaction, isotopic effects, 170b,
174b
static ateration of undeformed, 138a
tectonic evolution, 427b-428b
textural types |-V, 418b, 421b
textural variation, 119a-121a
timing of magnetization, 300b-301b
upward evolution, 130b-131b
Atlantis Il Fracture Zone
abundance of, 361b
cumulate, 473b
dredged vs. drilled collections, 381b, 385b
from transform volcano, 366b
geochemistry, 470b-488b
geochemistry, crust vs. ridge axis, 472b
laminations, mineral lineation, 460b
late intrursives, 445b
magmatic extension cracks, 460b
mineralogy, 470b-488b
oxide-bearing vs. oxide-free, 456b
petrography, 445b
petrography of late-magmatic, 448b
primary, 445b
recrystallization, 441b
reintrusion of migrating melt, 442b-443b
vs. other Southwest Indian Ridge transforms,
361b
Atlantis Il Fracture Zone: Site 732
ateration and deformation, 56a
cataclastic deformation, 51a-52a
metamorphic reaction rim, 53a
metamorphism, 5la-52a
petrography, 50a
plastic deformation, 51a
replacement pattern, 5la-52a
serpentinized porphyroclasts, 5la
Atlantis Il Fracture Zone: Site 733
cumulus phase assemblage, 72a
gabbronorite and, 71a
geochemistry, 71a-73a
magnetic properties, 73a




Index to Volume 118

metamorphism, 67a-71a
petrography, 65a-67a
physical properties, 73a-75a
protolith, 67a
replacement minerals, 65a-66a
trapped liquid, 72a
Atlantis | Fracture Zone: Site 734, petrography,
85a
slow-spreading centers, cooling and
hydrothermal ateration model, 175b
Gabbro, augen gneissic
Atlantis Bank, 130a, 132a
anisotropy and shear-wave splitting of, 236b
Gabbro, diopsidic olivine, Atlantis Il Fracture
Zone, petrography, 447b
Gabbro, disseminated iron-titanium oxide, Atlan-
tis Bank, petrography, 47b
Gabbro, disseminated iron-titanium oxide olivine,
Atlantis Bank, mineralogy, 71b
Gabbro, disseminated oxide, Atlantis Bank, miner-
alogy, 90b
Gabbro, disseminated oxide olivine
Atlantis Bank, 32b
crystallization model, 35b, 37b
low-calcium pyroxene formation, 33b
mineralogy, 26b
modality, 31b
texture, 26b, 38b
Atlantis Il Fracture Zone
contacts, 459, 461b
origin, 461b
petrography, 448b
texture, 459b-460b
vs. olivine gabbro, 459b
Gabbro, evolved oxide-bearing, Atlantis Bank,
minera chemistry, 5b
Gabbro, foliated
Atlantis Bank
during viscous flow, 401b-403b
orientation, 396b
physical properties, 157a
seismic reflection profiling, 224b
Gabbro, ilmenite, Atlantis Bank, ilmenite replace-
ment, 135a
Gabbro, interstitial olivine-bearing iron-titanium
oxide, Atlantis Bank, mineraogy, 72b
Gabbro, intergtitial olivine-bearing titanium oxide
Atlantis Bank
inverted pigeonite in clinopyroxene cores,
49D, 72b
petrography, 47b
Gabbro, iron- and titanium-rich, Atlantis Bank,
permesability, 205a
Gabbro, iron-titanium oxide
Atlantis Bank, 100a, 102a, 209a
crosscutting relationships, 83b, 98b
deformation, 90b, 121a
density, 232b
distribution, 113a-115a
electrical conductivity, 330b
euhedral, 44b
geochemical logging data, 276b
geochemistry, 146a-147a
grain size variation, 48b
in-situ vs. observed NRM values, 293b
intensity of magnetization, 315b
layer 3, 319b
logging, 178a
magmatic foliation, 121a
magmatic lamination, 44b, 48b
magnetic properties, 288b-289b, 292b, 312b,
313b, 318b
metamorphosis and ateration, 116a
mineralogy, 41b, 44b, 49b, 71b, 72b

origin of variations, 59b, 61b-62b
unimodal distribution, 61b
modal abundance, 48b
olivine gabbro contact, 56b, 59b, 73b, 119a
petrography, 43b, 112a-117a
plagioclase An vs. mafic mineral content, 64b
pyroxene-rich layer, 116a
secondary component of magnetization, 293b,
312b, 314b
seismic reflection profiling, 224b
texture, 41b, 44b
velocity and ateration of, 233b-234b
velocity-density relationship, 238b
Atlantis I Fracture Zone, 448b
Gabbro, magnesian, Atlantis Bank, normative vs.
microprobe mineralogy, 5b
Gabbro, magnetite-ilmenite
Atlantis Bank
demagnetization, 154a
magnetic susceptibility, 151a-152a
magnetometer logging, 198a
oxygen isotopes, 139b
Gabbro, mylonitic
Atlantis Bank, 130a, 132a
deformation structures, 103a
density, 232b
physical properties, 157a
plagioclase composition, 199b
Gabbro, olivine
Atlantis Bank, 89a, 90a, 100a, 1023, 208a, 209a
bimodal distribution, 103b-104b
contact relationships, 28b
crystallization model, 35b, 37b
deformation, 3b, 501b-502b, 534b
elevated oxide percentages, 31a, 33a
formation, 110a-111a
gabbronorite and, 509b-510b
geochemical logging data, 276b
geochemistry, 146a
grain size transition, 29b
hydrodynamic crystal sorting, 29b
ilmenite-magnetite ratio, 124a
intercumulus phases, 111a
iron-titanium oxide gabbro contact, 56b, 59b,
73b, 119a
lithologic composition and structure, 34b
magnetic properties, 287b-288b, 289b-290b,
311b, 312b, 313b
mineralogy, 25b, 30b, 41b
modeality, 29b, 31b
nickel-rich, 6b
oxide-bearing gabbro contact, 27b, 34b, 79b
permesbility vs. log porosity, 267b
petrography, 107a-11la
poikilitic, 109a
size grading, 129
solid-state deformation, 426b
sulfides in magnesian, 90b
texture, 25b, 38b, 41b, 121a
titanium oxide content of clinopyroxene, 51b
troctolites and, 27b
velocity and alteration of, 233b
velocity-density relationship, 238b
Atlantis I Fracture Zone
crosscutting veins and lenses, 457b
folded contacts, 469b
geochemistry, vs. olivine-free gabbros, 459b
late-magmatic deformation, 457b, 467b
microgabbro contacts, 457b-158b
modal and grain-size layering, 442b
oxide gabbro contacts, 457b, 459b
oxide-rich intervals, 465b, 466b
patchy olivine gabbro relationship, 458b
pegmatitic patches, 468b

SUBJECT INDEX

petrogenesis, 459b
petrography, 445b
Unit V, 465b
Unit VI, 467b
Gabbro, olivine iron-titanium oxide, Atlantis
Bank, petrography, 48b
Gabbro, olivine oxide
Atlantis Bank
fine- and coarse-grained contacts, 32b
modality, 33b
Gabbro, olivine pigeonite
Atlantis Bank
crystallization temperature, 49b
petrography, 47b
Gabbro, oxide
Atlantis Bank
chrome content, 483b, 486b
copper content, 120b, 123b
emplacement, 33b
igneous sulfides, 114b
lithologic composition and structure, 34b
magmatic foliation, 427b
mineralogy, 90b
nickel content, 120b, 123b
olivine gabbro contact, 27b, 31b, 34b, 79b
recrystallization of oxide minerals, 91b
sulfur content, 120b, 123b
troctolites and, 27b, 29b
trondhjemitic intrusion breccia, 503b
Atlantis Il Fracture Zone
absence of olivine, 448b
in brittle-ductile deformation zones, 469b
contact relationships, oxide-free gabbros,
480b, 482b, 488b
contact relationships, undeformed olivine gab-
bros, 470b
cross-foliated contacts, 460b
deformation and distribution of, 486b
formation, 486b
geochemistry, 456b, 479b-480b, 482b-483b
mineralogy, 479b-480b, 482b-483b
penetrative foliation, 460b
petrography, 448b
protolith, 469b-470b
textural relationships, 461b, 498b
Gabbro, oxide, foliated, Atlantis Il Fracture Zone,
soda content, 498b-499b
Gabbro, oxide olivine
Atlantis Bank
clothespin structure, 538b
crystallization model, 35b, 37b
mineralogy, 26b-27b
texture, 26b-27b
Atlantis Il Fracture Zone
contact relations, 462b, 464b
origin, 464b-465b
oxide content, 462b
penetrative deformation, 469b
texture, 464b, 475b
in weakly ductily deformed shear zones, 468b
Gabbro, oxide-free
Atlantis | Fracture Zone
deformation resistance, 462b
geochemistry, 475b-479b
mineralogy, 476b-477b
origin, 473b
texture, hypersolidus vs. subsolidus, 498b
Gabbro, patchy olivine
Atlantis Bank, texture, 507b-508b
Atlantis Il Fracture Zone, 443b, 444b-445h
intrusive contacts, 462b
petrogenesis, 458b
petrography, 447b
protolith, 470b
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texture, 467b-468b
Gabbro, patchy oxide olivine, Atlantis Il Fracture
Zone, petrography, 448b
Gabbro, pigeonite
Atlantis Bank, 116a, 120a
crystallization temperature, 49b
petrography, 47b
Gabbro, pigeonite-oxide, Atlantis Bank, 32b
Gabbro, porphyroclastic
Atlantis Bank, 130a
amphibole replacement, 134b
foliation, 131a, 134b
ilmenite-magnetite intergrowths, 134a, 135a
primary petrography, 107a
protoliths, 107a
Gabbro, pyroxene
Atlantis Il Fracture Zone: Site 732,
geochemistry, 54a
Atlantis Il Fracture Zone: Site 733,
deformation, 63a
Gabbro, troctolitic
Atlantis Bank, 90a, 209a
Atlantis I Fracture Zone
geochemistry, 478b
petrography, 447b
undeformed, 469b
Unit VI, 468b, 469b
Gabbro, troctolitic oxide, Atlantis Il Fracture
Zone, petrography, 448b
Gabbro, veined mylonitic
Atlantis Bank
hydrous and anydrous, 187b
petrography, 215b
Gabbronorite
Atlantis Bank, 155b
mineralogy, 25b-27b, 71b
olivine gabbro contact, 71b
petrography, 44b
texture, 25b-27b
Atlantis Il Fracture Zone, 449b, 456b-457b
bimodal distribution of plagioclase, 477b
olivine gabbro contact, 456b, 458b
petrography, 445b
Atlantis Il Fracture Zone: Site 733
gabbros and, genetic link, 71a
protoliths, 66a
Gabbronorite, olivine
Atlantis Bank
mineralogy, 71b
petrography, 47b
Gabbronorite, oxide, Atlantis Il Fracture Zone, pe-
trography, 448b
Gabbronorite, oxide-free, Atlantis Il Fracture
Zone, geochemistry, 478b-479
Gabbronorite, poikilitic, Atlantis Bank, 44b
Gadolinium, Atlantis Bank, geochemical logging
data, 175a, 1783, 280b
Galapagos Rift
basalt, fractionation, 29b
ferroandesite, ilmenite-magnetite proportions,
31b
ferrogabbro, ilmenite-magnetite proportions, 31b
Galapagos Spreading Center
Atlantis Bank, crystallization intervals, 90b
liquid evolution, vs. Skaergaard Intrusion,
100b-101b
mineralogy, during differentiation, 91b, 93b
oxygen fugacity, 102b
strontium, basalt glasses, 84b
Garrett Fracture Zone
clinopyroxene, chromium oxide-enriched, 6b
gabbro
high temperature deformation, 51a
mineral covariation, 12b
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nickel-rich olivine, 6b
Geochemical logs
Atlantis Bank, 169a, 174a, 175a, 177a-178a
comparison, XRF analyses, 178a, 179
lithostratigraphic correlation, 276b-280b
Geochemical logging tool (GLT)
Atlantis Bank, 271b
centroid compositions, 277b
chemostratigraphic Zones P1-P7, 277b-280b
chemostratigraphic Zones Z1-Z6, 276b-277b
data analysis, 272b-281b
INCA analysis, 273b-280b, 281b, 282b
principal component analysis, 273b, 283b
Geochemistry
Atlantis Bank
alteration effects, 136b-138b, 546b-547b
chemical stratigraphy, 147a-150a
loss-on-ignition values, 13%
methods, 139a
modal gap, 480b, 482b, 488b
permesbility and, 502b
stratigraphic logs, 13b
Unit 1V/Unit V boundary, 147a
ZonelV, 77b-78b
Zones |11, 77b
Atlantis Il Fracture Zone
active ridge sediments compared, 148b
between rock types, 474b
bimodal distribution, 473b, 475b
bulk-rock composition, diabase correlation,
483b-485b
dredged vs. drilled gabbros, 471b
lithologic variability, 471b
MORB-like composition, 485b-486b
oceanic pelagic sediments compared, 147b
oxide-bearing vs. oxide-free gabbros, 486b
post-cumulus exchange, 487b
transform vs. ridge axis samples, 472b
Atlantis Il Fracture Zone: Site 732
igneous vs. biogenic components, 147b
sand- vs. clay-sized fraction, 148b-149b
source provinces, 149b
Atlantis Il Fracture Zone: Site 733
gabbro, 71a
trace elements, gabbros vs. basalts, 72a
Atlantis Il Fracture Zone: Site 734
gabbros, 86a
igneous vs. biogenic components, 147b
sand- vs. clay-sized fraction, 148b-149b
source provinces, 149b
Geochemistry, whole-rock
Atlantis Bank, 527b-530b
cyclic variations, 5b
lithostratigraphic correlation, 4b-5b
Glass, Atlantis Il Fracture Zone, mineralogy, 382b
Glass, basalt
Atlantis Bank
major oxides, 86b-87b
phosphate, 88b
phosphate vs. magnesium oxide, 103b
potassium oxide, 88b
sulfur content, 88b-89b, 99b
Type 2, 86b-87b
Type 3, 87b
Atlantis I Fracture Zone
calcium vs. magnesium number, 384b
mineral composition, east-west discontinuity,
88b
Gneiss, Atlantis Bank, ateration, 179b
Gneiss, amphibole
Atlantis Bank
foliated, 549b
mineralogy, 543b

Gneiss, foliated, Atlantis Il Fracture Zone, 51a,
52a, 449b
Gorringe Bank
gabbro, braided brittle-ductile deformation, 501b
greenschist-facies alteration, absence of, 489
Grain size
Atlantis Bank, 124a
basalt, 117a
with deformation, 130a
iron-titanium oxide gabbro, 48b
magmatic origin and variation in, 3b
olivine gabbro, 107a
in plastically deformed gabbros, 400b, 403 b-
406b
Atlantis I Fracture Zone
disseminated oxide olivine gabbro, 459b
oxide olivine gabbros, 464b
Atlantis Il Fracture Zone: Site 734, 84a
Granulite facies deformation, Atlantis Bank, tem-
perature-dependent diffusion, 407b, 421b
Gravel
Atlantis Il Fracture Zone, 431b-438b
gravity-driven transport, 431b-432b
Atlantis Il Fracture Zone: Site 732, Pleistocene,
373b
Atlantis Il Fracture Zone: Site 734
depositional mechanism, 436b
graded beds, 432b-433b
high-temperature metamorphism, 435b
length measurements, 435b
origin, 434b-435b
shape, 437b
shape, transport behavior and, 434b
size distribution, 436b
sorting, 432b-433b
Greenschist
Atlantis Bank, 165b
in felsic veins, 504b
Greenschist-facies alteration
Atlantis Bank, 172b
absence of, 319b, 489b
in hydrothermal breccias, 505b
Atlantis |l Fracture Zone, dredged vs. drilled
gabbros, 381b
retrograde metamorphic association, 489b, 491b

Halogen, Atlantis Bank, in hydrated minerals,
208b
Hard-rock guidebase (HRGB)
Atlantis | Fracture Zone, assembly and
deployment, 28a-30a
mechanical design evacuation, 30a-3la
Harzburgite, Atlantis Il Fracture Zone: Site 732,
serpentization, 53a-54a
Hawaiian Kileau Rift, constructional volcanism,
366b
Heat flux
Atlantis Bank, 350b-351b
ocean temperature warming and surface, 354b
Helicosphaera sellii, Atlantis Il Fracture Zone:
Site 734, 94a
Hornblende
Atlantis Bank
chlorine content, 427b
clinopyroxene replacement, 198b
episodic growth, 159b
fluid inclusions, 201b, 202b
mineral chemistry, 212b
oscillatory zonation, 188b
oxygen isotopes, 206b
vein to foliation-plane mineral phase, 163b
Atlantis Il Fracture Zone: Site 733, velocity, 74a
Hornblende, actinolitic
Atlantis Bank
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in amphibolite gneisses, 544b
temperature of formation, 172b
Hornblende, brown
Atlantis Bank
clinopyroxene replacement, 136a
recrystallized, 403b, 404b-405b
secondary parasitic, 160b
Atlantis |l Fracture Zone: Site 733, anhedra
relicts and blebs, 69a
Hornblende, brownish-green
Atlantis Il Fracture Zone: Site 732, 51a
Atlantis Il Fracture Zone: Site 733, 67a
Hornblende, green
Atlantis Bank, 160b
Atlantis Il Fracture Zone, 67a
crosscutting veins, 71a
porphyroclasts, 52a
Hornblende, parasitic, Atlantis Bank, magmatic
origin, 170b
Hornblende, reddish-brown
Atlantis Bank, texture, 117a
Atlantis Il Fracture Zone, 50a, 67a
Hornblende-plagioclase assemblage, Atlantis
Bank, 160b
Horsts
Atlantis Bank, formation, 153b
Atlantis I Fracture Zone
formation, 441b
irregularly shaped, 368b
huxleyi, Emiliania, Atlantis Il Fracture Zone: Site
732, 49a
Hydration
Atlantis Bank
degree of deformation and, 186b
seawater source, 209b, 213b
Hydrogen
Atlantis Bank
geochemical log, 174a, 178a
porosity and content of, 262b
Hydrogen isotopes
Atlantis Bank, 133b, 135b-136b
gabbro, 129b-131b
Hydrothermal fluid, methane-bearing, Atlantis
Bank, role in deep crustral processes, 209b

Icelandic Ridge, constructional volcanism, 366b
Igneous lamination, Atlantis Bank, in olivine gab-
bro, 125a
Igneous rock
Atlantis Bank
mineralogy, 23b-27b
primary lithologies, 509b-510b, 516b-526b
primary stratigraphy, 22b
texture, 23b-27b
Atlantis I Fracture Zone
classification, 444b-448b
distribution, 444b
intrusion model, 512b-513b
petrogenesis, 441b-444b
petrography, 65a-67a
Ilite, Atlantis Il Fracture Zone, source provinces,
147b
IImenite
Atlantis Bank
in deformed gabbros, 131a, 133a-134a, 155b
derivation, 160b
effect on oxide concentrations, 91b
host-rock foliation and, 134a
magnesium oxide vs. manganese oxide, 99b
magnetite intergrowths, 124a-125a
Mg#, 93b
minor elements, 56b
mobilization, 135a
in orthopyroxene-bearing gabbro, 135a

oxidative alteration, 127a
parental magma concentration, 93b
titanium oxide and, 5b
Atlantis I Fracture Zone
grain size, in oxide olivine gabbros, 464b
ore bodies, 444b
Atlantis Il Fracture Zone: Site 732, 51a
IImenite, cumulus, Atlantis Il Fracture Zone: Site
732, 53a
IImenite, primary igneous, Atlantis Il Fracture
Zone: Site 732, 52a
IImenite/magnetite ratio
Atlantis Bank
in deformed gabbro, 132a-134a
in ferrogabbros, 124a
in iron-titanium oxide gabbro, 115a
in undeformed olivine gabbros and troctolites,
124a
Impedance, Atlantis Bank, changes causing seis-
mic reflection, 190a
Indian Ocean
basalt, lead isotopes, 136b, 137b, 138b
mica, in silicic dikelets, 168b
strontium, basalt glasses, 84b
Indian Ocean E, geochemistry, 148b
Indian Ocean S
bathymetry, 4a
geochemistry, 148b
Indian Ocean Triple Junction, 361b
Intrusion, assimilative, Atlantis Il Fracture Zone,
olivine gabbros, 467b
Intrusion, late, Atlantis Bank, gabbro contact rela-
tionships, 507b-509b
Intrusion, microgabbro
Atlantis Bank
crosscutting olivine gabbro, 507b, 509b, 511b
podiform, 511b
Intrusion, troctolitic
Atlantis Bank, 511b
Atlantis I Fracture Zone, 442b
thermal gradient at emplacement, 470b
Intrusive events
Atlantis Bank, 56b, 59b
deformation and, 85b, 103b-104b
during deformation, 27b
sequence, 85b
trondhjemitic breccia, 27b
See also Late magmatic intrusions (LMIs)
Iron
Atlantis Bank
geochemical log, 175a
mafic phases, 30b
Atlantis |l Fracture Zone, dredged vs. drilled
gabbros, 381b
Atlantis Il Fracture Zone: Site 732, xenocrysts,
49a
Iron oxide
Atlantis Bank, 135b
geochemical logging data, 276b, 278b
velocity and percentage of, 247b-248b, 250b
Iron oxide/magnesium oxide ratio
Atlantis Bank
Atlantic vs. Pacific lavas, 13b
clinopyroxene, coexisting liquid correlation,
19
liquids in equilibrium with cumulus olivine,
13b, 20b
olivine, coexisting liquid correlation, 19b
Iron oxyhydroxides, Atlantis Bank, 125a
Iron-enrichment  differentiation
Atlantis Bank
liquid immiscibility and, 96b
melt densities produced, 98b
pyroxenes, 91b

SUBJECT INDEX

Iron-titanium  oxides
Atlantis Bank, 99a
iron-titanium mobility during metamorphism,
127a

plastic deformation association, 105a
relation to silicate phases, 126a-128a
secondary, 107a

Iterative nonhierarchical cluster analysis (INCA),
Atlantis Bank, 273b-275b

Jasper Seamount, abyssal-gabbro xenolith, miner-
alogy during differentiation, 91b, 93b
Juan de Fuca Ridge, xenoliths, in ferrobasalt, 4b

Kane Fracture Zone
detachment fault, 441b
gabbro, 361b
magnetic susceptibility, 209a
geometry, 366b
greenschist-facies alteration, 489b
hooked ridge, pillow lava flows, 376b
magnetic properties, Koenigsberger Ratio, 153a
metagabbro, velocity, 74a
neovolcanic zones, 376b
normal faulting, ridge-transform intersection,
428b
northern active transform wall, comparison,
Atlantis Il Fracture Zone, 376b
oblique normal faults, 501b
seismic stratigraphy, 219b
seismic structure, 183a, 185a
talus ramps, 431b
transform valley, intersection with Mid-Atlantic
Ridge, 394b
transform walls
dredging survey, 377b
vs. nontransform walls, 392b
transverse ridge, interval velocity, 225b
velocity, 190a
Kaolinite, Atlantis Il Fracture Zone, source prov-
inces, 147b
Kiglapait Intrusion, melt porosity, 81b-82b

Labradorite
Atlantis Bank
in feldspar, 199b
fluid inclusions, 187b, 202b
lacunosa, Pseudoemiliania
Atlantis Il Fracture Zone: Site 732, 49a
Atlantis Il Fracture Zone: Site 734, 94a
Lamellae, exsolution, Atlantis Bank, pyroxenes,
4b
Lamination, igneous, Atlantis Bank, 101a, 106a—
1073, 121a
Lamination, magmatic, Atlantis Bank, iron-tita-
nium oxide gabbro, 44b, 48b
Late magmatic intrusions (LMIs)
Atlantis Bank, 155b
alteration near, 163b, 165b
assimilation, 177b-178b
cataclastic association, 159b
magmatic pyroxene, 161b-162b
mineralogy, 167b, 168b
structures not related to, 172b-173b
structures related to, 172b
Atlantis Il Fracture Zone, contact relationships,
445b
Layer 3
Atlantis Bank
alteration, 543b-548b
attenuation, 253b-257b
contribution to marine magnetic anomalies,
300b-302b, 305b, 320b
fluid-rock interaction, 186b
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fluids, 181b
formation, 513b
geological evolution, 509b, 510b
logging data, 325b
magnetic properties, 320b
mineralogy, 542b-543b
petrography, 542b-543b
physical properties, 323b
seismic reflection profiling, 245b
sulfur depletion and seawater interaction,
123b, 124b
Atlantis Il Fracture Zone, lithostratigraphic
evolution, 439b-513b
development, slow-spreading ridges, 21b
Southwest Indian Ridge, transforms, 361b
Layering
Atlantis Bank, 100a, 130b
olivine gabbronorite, 47b
Lead isotopes
Atlantis Bank
comparison, MORB and Southwest Indian
Ridge (SWIR) basalts, 131b
gabbro, 129b-133b, 137b
systematic variation, 132b
vs. neodymium isotopes, 138b
Atlantis |l Fracture Zone, vs. neodymium
isotopes, 138b
Leucogabbronorite, Atlantis Il Fracture Zone:
Site 733, 66a
Liquid line of descent
Atlantis Bank, 95b-101b
attributes, 82b-83b
in gabbro formation, 75b
liquid immiscibility, 96b-98b, 104b, 119b
melt density, 98b
mineral composition and, 27b
petrography, 90b

Madagascar Basin
kaolinite source, 147b
quartz source, 147b
Mafic rock
Atlantis Bank, sulfur isotopes, 121b, 122b
Atlantis Il Fracture Zone, petrography, 85a
Magma chamber
Atlantis Bank, distinctive magma introduction
through time, 140b, 141b
fast-spreading ridges, 509b
spreading ridge segmentation and, 3a
subrift, gabbros generated by, 14b
Magma chamber process, slow-spreading ridges,
boundary-layer diffusion, 86b
Magma mixing
Atlantis Bank, 85b
Magma, parental
Atlantis Bank
heterogeneity of, 83b-86b, 139b-141b
lithostratigraphic correlation, 85b
oxide content, 98b-101b
signature retention, 85b-86b
sodic, 86b
sulfur content, 101b
Magmatic differentiation, Atlantis Bank, deform-
ing crust, 103b-104b
Magmatic events, Atlantis Bank, downward intru-
sion and evolution, 62b
Magmatic fluid, Atlantis Il Fracture Zone, source,
487b-488b
Magmatic layering, Atlantis Bank, as hydrother-
mal conduit, 139
Magnesio-hornblende, Atlantis Bank, chlorine
content, 198b, 543b
Magnesium
Atlantis Bank
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normative vs. measured, 5b
vs. sodium, 272b
Atlantis Il Fracture Zone, in ultramafic rocks,
13a

Magnesium number

Atlantis Bank
diabase, 476b
gabbros, 100a, 476b
liquid vs. glass group averages, 82b
oxide vs. olivine gabbros, 83b

Magnesium oxide

Atlantis Bank, 136b
geochemical logging data, 279b
in ilmenite, 56b

Magnesium/calcium ratio, Atlantis Bank, oxide-

free gabbros, 475b-476b

Magnetic anomalies

Atlantis Bank, 555b
correlation, reversed magnetization, 292b
magnetic properties and, 320b
models, 307b
oceanic intrusive rocks and origin of, 300b-
305b
Vine-Matthews model, 150a, 309b
Atlantis I Fracture Zone
anomalies 1-5, 360b, 382b-384b, 386b
central anomaly, 382b
eastern vs. western rift valley, 388b
negative mass anomaly, 395b
transform dlip, anomalies, 1-2A, 392b
truncated magnetic-anomaly source layer,
384b, 388b-389b

Magnetic properties

Atlantis Bank, 151a-157a, 209a
alternating-field demagnetization, 153a-154a,
155a, 156a, 291b-292b, 293b-294b, 302b
degree of metamorphism/alteration and, 294b-
296b, 300b
directional changes, 291b
directional coherence, 319b-320b
discrete samples vs. logging data, 309b-310b,
311b, 313b-318b
drilling-induced remanent magnetization, 294b
gabbros, 197a-198a, 287b-290b, 318b-319b
inclination, 154a-156a, 286b, 291b, 292b,
293b, 296h, 297b-300b, 301b, 302b,
315b-317b
intensity, 313b-315b, 318b
Koenigsberger Ratio, 153a, 154a, 290b-291b,
292b, 293b, 296b, 300b, 305b
lithostratigraphic correlation, 310b-313b
logging errors, 317b-318b
median demagnetizing field, 153a-154a,
155a, 291b, 292h, 300b, 305b
NRM intensity, 286b, 554b-555b
oxide minerals, 78b
remanent magnetization, 151a, 153a, 156a
secondary component of magnetization, 293b-
294b, 314b, 317b, 320b
stable inclination, 157a
susceptibility, 151a-153a, 154a, 286b, 291b,
314b, 315b, 316b, 318b
thermal demagnetization, 154a, 156a, 291b-
292b, 296b
Unit 11/Unit 11 boundary, 313b
vertical magnetic field, 316b, 317b
viscous remanent magnetization, 294b
Atlantis Il Fracture Zone, 21a
Atlantis Il Fracture Zone: Site 733, 73a, 75a
vs. physical properties, 76a
See also Magnetic anomalies; Stable remanent
magnetic vector

Magnetite

Atlantis Bank

alteration, 91b
in amphibole/talc reaction zones, 127a-128a
in deformed gabbro, 133a-134a, 155b
ilmenite intergrowths, 124a-125a
NRM intensity effect, 293b
oxidative alteration, 127a
parental magma concentration, 93b
Unit 1V gabbros, 312b
Atlantis Il Fracture Zone: Site 732, paralel to
foliation, 54a
Magnetometer log
Atlantis Bank, 210a
azimutha reference readings, 192a
conductivity signal, 192a
equipment, 191a-193a, 197a
gravitational orientation of elements, 191a,
201a
parameters, 192a, 193a, 197a, 202a
susceptibility, 192a, 197a-198a, 201a, 554b
three-component magnetometer probe, 191a,
200a
USGS magnetic-susceptibility probe, 191a—
1923, 200a
variability of magnetic north, 198a
Manganese oxide
Atlantis Bank
in amphiboles, 56b
in clinopyroxene, 51b, 53b, 65b
in olivine, 56b
in orthopyroxene, 53b, 67b
Mantle rock, fracture zones, ridge spreading rate
and, 42a
Marie Celeste Fracture Zone, geochemistry, 148b
Marine magnetic anomalies. See Magnetic anoma-
lies
Mass-wasting
Atlantis I Fracture Zone
ateration minerals, 435b
ridge-transform intersection, 431b
Median tectonic ridge
Atlantis Il Fracture Zone
origin, northern ridge, 371b
physiography, 371b-373b
seismic stratigraphy, 370b
transtensional spreading and formation of,
392b
Melanogranophyres, Atlantis Bank, inhibited evo-
lution, 102b-103b
Melt density, Atlantis Bank, effect of iron-rich dif-
ferentiation on, 98b
Melt, leucocratic
Atlantis Bank, 425b
dikelet, 426b
Melt migration
Atlantis Bank, during deformation, 488b, 507b
Atlantis Il Fracture Zone, permeability and
pressure controls, 487b
Melt porosity
Atlantis Bank
deformation and, 81b
determining residual, 79b-82b, 106b-107b
phosphate content and, 81b
shear zones, 82b
vs. Skaergaard Intrusion, 81b
zirconium content and, 80b, 81b, 83b
Meélt, tholeiitic, Atlantis Il Fracture Zone, crystal-
lization models, 487b-488b
Melt, trapped
Atlantis Bank
expelled during deformation, 82b
in olivine gabbro, 59b
phosphate/zirconium ratio and, 79b
Melville Bank, plutonic rocks, shallow depth, 77b
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Metabasalt
Atlantis Il Fracture Zone: Site 733
petrography, 67a
primary mineralogy, 65a
replacement pattern, 70a-71a, 75a
Atlantis Il Fracture Zone: Site 734,
metamorphism, 86a, 435b
Metabasalt, foliated, Atlantis Il Fracture Zone:
Site 734, phosphate/titanium oxide composi-
tion, 88b
Metabasalt, granoblastic, Atlantis Il Fracture
Zone: Site 734, geochemistry, 86a-87a
Metagabbro
Atlantis Bank
with amphibole veins, 136a
anisotropy and preferred plagioclase orienta-
tion, 234b, 236b
fluid inclusions in plagioclase, 190b
hornblende replacing clinopyroxene, 198b
physical properties, 157a
plagioclase composition, 199b
Atlantis Il Fracture Zone: Site 732, 50a
Atlantis Il Fracture Zone: Site 733
foliation, 67a-68a
magnetic properties, 60a
physical properties, 60a, 753, 76a
plastic deformation, 60a
protoliths, 60a
Atlantis Il Fracture Zone: Site 734, 78a
incompatible trace elements, 86a
metamorphism, 86a, 435b
Metagabbro, brown
Atlantis Il Fracture Zone: Site 733
metamorphism, 68a-69a
protolith, 75a
replacement pattern, 69a, 70a, 71a
Metagabbro, foliated
Atlantis Bank, 89a
magnetic properties, 287b
magnetic properties, logged, 311b
physical properties, 157a
pyroxene porphyroclast, 549b
sulfide and oxide mineralogy, 125a
sulfur depletion, 121b, 123b
Atlantis Il Fracture Zone: Site 733
plastic deformation, 75a
primary mineralogy, 65a
Metagabbro, green
Atlantis Il Fracture Zone: Site 733
gneissic foliation and lineation, 69a
metamorphism, 67a-68a
protolith, 75a
Metagabbro, mylonitic
Atlantis Bank
physical properties, 157a
velocity, 163a
Metagabbro, mylonitic, veined, Atlantis Bank,
fluid inclusions, 202b
Metagabbro, porphyroclastic
Atlantis Il Fracture Zone: Site 734
geochemistry, 86a
phosphate/titanium oxide composition, 88b
Metagabbro, veined
Atlantis Bank
fluid inclusions, 202b-204b
modality and extent of deformation, 186b-
187b
petrography, 186b-187h, 214b-215b
Metagabbronorite, Atlantis Bank, ductile deforma-
tion, 423b
Metamorphic rock
Atlantis Bank, 130a
stratigraphy, 156b-157b, 172b, 175b

Metamorphism
Atlantis Bank, 209a
contribution to marine magnetic anomalies,
303b-304b
deformation and, 139a, 171b-172b
extent, 153b-154b
low-temperature, breccia zones, 172b
magnetic properties and degree of, 294b-
296b, 300b, 303b
mineral assemblages associated with, 159b-
170b
mineralogical effect, 171b-172b
oxide-sulfide relationship, 134a-136a
seawater penetration and, 153b, 174b, 175b
Atlantis Il Fracture Zone
dredged vs. drilled gabbros, 381b
mafic rocks, 86a
Metamorphism, dynamothermal
Atlantis Bank, 90a
gabbro textures, 129a-132a
mineralogical changes, 113b-114b
sequence of events, 129a
sulfur depletion, 121b
Metamorphism, high-temperature, Atlantis Bank,
mineral assemblages, 543b-544b
Metamorphism, hydrothermal, Atlantis Bank, al-
teration of gabbros, 208b
Metamorphism, medium-temperature, Atlantis I
Fracture Zone: Site 732, cataclastic deforma-
tion and, 51a-53a
Metamorphism, static
Atlantis Bank
pseudomorphous and coronitic replacements,
163b
sulfur depletion, 121b
Metamorphism, synkinematic, Atlantis Bank, as-
semblages, 420b-421b, 423b, 426b
Methane
Atlantis Bank
in plagioclase inclusions, 204b, 206b
reduction of seawater carbonate to, 209b
source, 209b
in veined metagabbros and trondhjemite, 182b
Mica
Atlantis Bank, 168b
metamorphosed gabbros and late magmatic in-
trusions (LMls), 735b
mineral chemistry, 200b
Mica, brown, Atlantis Bank, 119a
Mica, green, Atlantis Bank, 119a
Microcracks
Atlantis Bank
opague mineral petrology, 116b
syokinematic, 159b
Microfaults, Atlantis Il Fracture Zone, crosscut-
ting late-magmatic foliation, 499b
Microgabbro
Atlantis Bank, 118a
amphibolitized, 117a
gabbro contacts, 122a
textural variation, 130a
Atlantis I Fracture Zone
crosscutting olivine gabbro, 443b
mineralogy, late intrusive, 474b
origin, 474b
Microgabbro, olivine
Atlantis Bank, 102a
contact relationships, 28b
mineralogy, 25b
modal proportions, 110a
texture, 25b
Atlantis I Fracture Zone
intrusive into olivine gabbro, 468b
olivine gabbro contacts, 457b

SUBJECT INDEX

petrography, 445b, 447b
texture, 467b-468b
Microgabbro, olivine iron-titanium oxide, Atlan-
tis Bank, petrography, 48b
Microgabbro, oxide olivine
Atlantis I Fracture Zone
contact relations, dip orientation, 464b
petrography, 448b
Unit IV, 462b
Microgabbro, troctolitic
Atlantis Bank
mineralogy, 24b-25b
texture, 24b-25b
Atlantis Il Fracture Zone
disseminated oxide olivine gabbro contact,
460b
geochemistry, 458b
olivine gabbro contacts, 457b-458b
petrography, 447b
undeformed, 469b
Unit VI, 468b, 469b
Microgabbronorite, oxide
Atlantis Bank
olivine gabbro contacts, 533b
texture, 38b
Atlantis Il Fracture Zone
geochemistry, 467b
olivine gabbro contacts, 467b
petrography, 445b
Mid-Atlantic Ridge
basalt, lead isotopes, 136b, 137b, 138b
eastern rift valley wall, Kane Fracture Zone
transform valley intersection, 394b
gabbro, 361b
magnetic properties, 73a, 76a
seamounts, ridge-transform intersection, 365b
Mid-Cayman Rise
amphibole gneiss, 543b
calcium oxide/aluminum oxide ratio, 13b-14b
gabbro
aluminum oxide, crystallization effect, 140b
clinopyroxene, chemical evolution, 6b
mineral covariation, 12b
nickel-rich olivine, 6b
Mid-Indian Ocean Ridge
geochemistry, 148b
uplift blocks, 91a
Mid-ocean-ridge basalt (MORB)
Atlantis I Fracture Zone
mineralogy, 361b
soda content, 380b
oxygen isotopes, 170b
sulfur isotopes, correlation, Atlantis Bank,
118b-119b, 121b
Mid-ocean ridges (MOR), crystallization, magma
interaction and, 127b
Millerite, Atlantis Bank, in green amphibole, 117b
Mineral ogy
Atlantis Bank, 5b, 99a, 108b-115b, 189b-200b
ambiguous origin, 166b-170b
amphiboles, 190b, 197b-198b
between rock types, 49b
bimodality, 27b, 33b, 34b, 78b, 86b
covariation, 12b-13b
crystallization model, 35b
cumulus phase changes, 49b
degree of deformation and, 128b, 129b
distribution of metamorphic, 171b-172b
elements excluded during fractionation, 86b
feldspar, 198b-199b
gabbros, 481b
genetic relationship between rock types, 33b-
35b
high water/rock deformation assemblage, 177b
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igneous lithologies, 26b

immiscible separated siliceous vs. iron-rich
liquids, 101b

incompatible element-rich mineral associa-
tion, 166b-167b

iron-titanium oxide gabbros, 115a-116a

origin of variations, 59b
vs. olivine gabbro and troctolites, 49b

late differentiation, 97b

lithostratigraphic correlation, 77b, 184b-185b

low-water/rock deformation assemblage,
176b-177b

mafic mineral variations, 45b

mafic mineral variations, iron-titanium oxide
gabbro, 46b, 64b

metamorphic assemblages, 420b Atlantis Bank

mineral orientation and seismic velocity, modality and extent of deformation, 186b-
248b-249b 187b

minor elements in constituent minerals, 51b, petrography, 186b-187b
53b, 56b Mylonitic band, Atlantis Il Fracture Zone: Site

moderate-temperature, high-water/rock defor- 733, geometry, 68a
mation assemblage, 177b Mylonitic zones

normative vs. microprobe compositions, 5b Atlantis Bank

olivine vs. iron-titanium oxide gabbro, 59b deformation structures, 103a

opague phases, 101a frequency of occurrence, 114a

preferred orientation, 505b

secondary minerals, 199b-200b, 202b-203b

secondary minerals, temperature of alteration,

oxygen isotope values, 174b
synkinematic assemblages, 423b
zonation, 159b
Atlantis I Fracture Zone
albitization, 465b
amphibolite-facies deformation, 460b
foliation plane, 449b
texture, hypersolidus vs. subsolidus, 498b
See also Amphibolite mylonite
Mylonite, iron-titanium oxide-rich
Atlantis Bank, 117a, 402b, 406b
origin of oxides in, 407b
Mylonite, serpentinized peridotite, Atlantis I
Fracture Zone: Site 732, 53a, 54a
Mylonite, veined

in foliated gabbro, 402b
forsterite, 62b, 68b
fractured, 402b
growth rate, 29b
magnesium number, 481b-483b
in metagabbro, 173b
minera chemistry, 14b, 15b
mineralogy, olivine vs. oxide gabbros, 90b
minor elements, 56b
modal abundance, 82b, 116a
modality, 31b
neoblasts, 401b, 403b
nickel vs. forsterite content, 17b
plastic deformation, 104a
plutonic rocks, 6b-7b
pseudomorphed, 550b
with reaction corona, 137a
replacement with lddingsite, 163b
replacement by talc and magnetite, 138a
texture, 117a
Unit V/Unit VI boundary, 4b
Atlantis Il Fracture Zone

phenocrysts, 49a
relict minerals, 85a

olivine, cumulus, Atlantis Bank, in olivine iron-ti-
tanium oxide gabbro, 72b

Olivine, magnesian, Atlantis Bank, formation of
low-calcium pyroxene from, 33b

Nannofossils, calcareous. See Calcareous nanno-
fossils

209b, 211b Navidrill coring system Oman ophiolite
Skaergaard Intrusion compared, 78b-79b, Atlantis Il Fracture Zone, 6a deformed gabbro, textures, 465b
95b, 102b assembly, 34a-35a gabbro

synkinematic, 160b, 163b
tholelitic high-iron differentiation, 95b
unimodal distribution, 61b
Unit 11/Unit 11l boundary, 208b
Unit [11/Unit 1V contact, 33b
variation between rock types, 27b, 29b
variation within rock types, 23b, 29b-31b
velocity and, 233b
zoning, 5b, 545b

Atlantis I Fracture Zone

deployment, 36a-37a
mechanical design evaluation, 37a-38a
testing, 35a-36a, 96a

flow rate, 343, 36a, 38a

Neodymium isotopes

Atlantis Bank
gabbro, 129b-133b
vs. strontium isotopes, 140b

Atlantis Il Fracture Zone
vs. lead isotopes, 138b

crosscutting relationship, 499b
undeformed igneous texture, 461b

Ooze, calcareous, Atlantis Il Fracture Zone, as
mineralogical source, 149b

Ooze, siliceous, Atlantis Il Fracture Zone: Site
732, 423, 48a, 49a

Opague minerals

Atlantis Bank, 119a

petrology, 114b-117b
texture, 117a

between rock types, 474b-475b vs. strontium isotopes, 136b Ophiolite
bimodal distribution, 444b Neovolcanic zone Atlantis Bank, magma mixing and fractionation
gabbros, 484b-485b Atlantis Il Fracture Zone of, 6b

oxide-bearing vs. oxide-free gabbros, 475b, median tectonic ridge, 371b
486b nontransform walls, 376b

See also Oman ophiolite; Samail ophiolite;
Sarmiento ophiolite; Troodos ophiolite

oxide-free gabbros, 476b-477b rift valley, 365b-366b Orthopyroxene
source provinces, 149b Nickel Atlantis Bank, 99a
Atlantis Il Fracture Zone: Site 733 Atlantis Bank, 136b augen, 107a

igneous rocks, 65a-67a
opague phases, 66a
phase layering, 66a
Moho discontinuity, serpentinization, physical
properties, 163a
Moho sequence, seismic stratigraphy, 219b, 225b
Multichannel sonic (MCS) logging
Atlantis Bank, 264b, 266b
compressional and shear velocity correlation,
181a, 184a
fracture zones, 206a
digital waveforms, 180a-181a, 182a, 213a
MCS vs. LSS tools, 1783, 181a
operations, 1783, 180a-182a
semblance velocity logs, 181a-182a, 555b-

cyclical variations, 5b

in igneous sulfides, 115b, 119b-120b, 123b
Nickel oxide, Atlantis Bank, in olivine, 56b
Nodal basins

Atlantis Il Fracture Zone

bisected and infilled, 373b

formation, 392b, 395b

physiography, 366b

chemical composition in gabbro, 60b-61b
clinopyroxene intergrowths, 44b, 122a
deformation features, 131a
exsolution lamellae, 4b
metamorphic, 160b
minor elements, 53b, 67b
modality, 31b
oikocrysts, 121a
plutonic rocks, 12b
replacement with iddingsite, 163b
texture, 117a
Atlantis Il Fracture Zone
late fractures, 69a-70a
relict minerals, 85a
replacement pattern, 66a, 71a

Oceanographer Fracture Zone

metagabbro, velocity, 74a

neovolcanic zones, 376b

refraction data, 225b

ridge axis, right-lateral offsets, 392b
Oceanographer Ridge, seamounts, ridge-trans-

556b form intersection, 365b Atlantis Il Fracture Zone: Site 733,
Muskox Intrusion, reverse fractionation, 61b Olivine recrystallization and mechanical twins, 69a
Mylonite Atlantis Bank, 89a, 99a, 107a Owen Fracture Zone, lithology, 91a

Atlantis Bank, 179b, 416b chemical composition, 52b-53b, 69b Oxidation, late-stage, Atlantis Bank, 546b

anisotropy and orientation of amphiboles,
236b

crosscutting foliated oxide olivine gabbro,
532b

deformation mechanisms, 406b-407b

horizontal foliation, 425b
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crystallization, 49b, 90b, 95b

crystallographic orientation, 403b, 404b, 407b
deformation features, 130a

dislocation slip, 404b, 406b

dynamic recrystallization, 401b, 406b
ferrosilite, vs. anorthite in plagioclase, 18b

Oxide, iron-titanium
Atlantis Bank
distribution, 123a-124a
effect on Mg#, 82b-83b
mobilization, 135a
sulfide minerals and, 125a
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Atlantis Il Fracture Zone, 464b
crystallization, effect on liquid line of descent,
101b
Oxide minerals
Atlantis Bank, 94b
ductile deformation and formation of concen-
trated, 104b
magnetic susceptibility, 78b
principal component analysis, 273b, 274b
temperature vs. plagioclase composition, 91b
Oxides
Atlantis Bank
activation of strain-softening mechanisms,
407b
distribution, 122a-125a
magmatic origin, 155b
noncotectic proportions, 31b
relation to metamorphism, 134a-136a, 547b
Oxygen fugacity
Atlantis Bank
crustal buffering, 101b-102b
crystallization controls, 91b
troilite and variations in, 119b, 121b-122b
Oxygen isotopes
Atlantis Bank, 135b-136b, 158b
alteration index vs. whole-rock values, 173b
clinopyroxene vs. plagioclase, 139b, 140b
closed vs. open system conditions, 133b
correlation, central Indian Ridge, 133b
depletion zone distribution, 171b
disequilibrium, pyroxene vs. plagioclase pairs,
141b
felsic veins, 546b
gabbro, 129b-131b
mineral separates, 206b-207b, 212b
modal composition and variation in, 170b
open-system characteristics, 135h, 140b
seawater interaction effects, 170b, 174b, 206b
vein density and depletion of, 173b-174b
vs. normal MORB values, 133b
water/rock ratio and composition of, 135b-
136b
whole-rock powders, 170b-171b, 206b

Parental Feldspar (FS) Array, Atlantis Bank, abys-
sal tholeiites, 84b-85b
Pargasite
Atlantis Bank, 163b
temperature of formation, 172b
pelagicus, Coccolithus, Atlantis Il Fracture Zone:
Site 734, glacia/interglacia cycles, 84a
Penetration distance, Atlantis Bank, olivine vs.
iron-titanium oxide gabbro, 59b, 70b
Pentlandite
Atlantis Bank
in green amphibole, 117b
in igneous sulfides, 115b
igneous vs. secondary, 117b
in secondary sulfides, 115b-116b
Peridotite
Atlantis Bank, physical properties, 157a
Atlantis Il Fracture Zone
Bouvet Fracture Zone compared, 361b
classification, 10a
melting point, 361b, 363b
petrography, 381b
Atlantis Il Fracture Zone: Site 734, 78a
East Pacific Rise, 42a
Southwest Indian Ridge, 42a
vs. East Pecific Rise, 3a
Peridotite, foliated serpentinized, Atlantis Il Frac-
ture Zone, 84a
Peridotite, mantle, Atlantis Il Fracture Zone, min-
eralogy, 361b

Peridotite, serpentinized
Atlantis Il Fracture Zone, 4a
geochemistry, 87a
petrography, 85a
plastic deformation, 85a
Peridotite/mylonite, serpentinized, Atlantis Il
Fracture Zone: Site 732, 50a
Permesbility
Atlantis Bank, 90a, 210a
comparison, Sites 504 and 395, 347b
constant-rate injection tests, 202a
drill-string packer measurements, 201a, 202a—
203a, 333b-336b, 337b-339b
effect on physical and chemica properties,
200a
foliation fanning and, 502b
fracture density and, 266b-267b, 339b, 554b
in high-conductivity layers, 352b
horizontal advection, 351b-352b
insitu, 201a, 336b
interval, 339b, 345b
lithostratigraphic correlation, 205a, 266b, 346b
logging indicators, 267b-268b
model-fitting procedures, 336b
operations, 203a-205a
porosity and, 351b
pressure-time records, 204a-205a
pressurized fluid properties and, 336b-337b
slug tests, 2023, 341b-342b
TAM packer, 202a-203a
and temperature anomalies, 349b
vertical advection, 351b-352b, 556b
Atlantis I Fracture Zone,
deformation-enhanced, 443b-144b
Philippines, serpentinized ultramafic rock, meth-
ane-rich gas seeps, 209b
Phlogopite, Atlantis Bank, in metamorphic coro-
nas, 168b
Phosphate
Atlantis Bank
in basalt glasses, 88b
during silicate mineral fractionation, 99b-101b
expected vs. measured, 80b
melt porosity and, 81b
Phosphate/magnesium oxide ratio, Atlantis Bank,
apatite saturation relationship, 99b
Phosphate/zirconium ratio, Atlantis Bank, trapped
melt composition and, 79b
Phosphorus, Atlantis Il Fracture Zone, bulk-rock
vs. digbase concentrations, 484b-485b
Photoelectric factor (PEF), Atlantis Bank, 271b-
272b
Physical properties
Atlantis Bank, 158a-162a, 227b-237b
crystalline rocks, 158a-159a, 160a-161a
logging, 169a, 177a
Unit | vs. Unit 1V, 162a
Atlantis Il Fracture Zone: Site 733
gabbros, 73a-75a
Vs. magnetic properties, 76a
Pigeonite
Atlantis Bank, 4b
in iron-titanium oxide gabbro, 113a
texture, 117a
Plagioclase
Atlantis Bank, 107a
anisotropy and orientation of, 249b, 251b
anorthite, 12b, 18b, 42b, 49b, 62b, 64b, 68b,
69b
boudinaged porphyroclast, 402b
chemical composition, 25b, 54b-56b, 59b,
69b, 100a, 102a
crystallographic orientation, 403b, 404b,
405b, 407b
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deformation features, 131a
diffusion rate, 59b, 70b
dislocation dlip, 405b, 407b
in disseminated oxide olivine gabbro, 31b
dynamic recrystallization, 400b, 401b, 403b,
407b-408b, 423b, 426b
in felsic rock, 117a
fluid inclusions, 190b, 200b-201b, 202b, 204b
in foliated gabbro, 402b
formed from iron-rich liquids, 97b
growth rate, 29b
igneous, 180b
in late magmatic intrusions (LMIs), 164b
lead isotopes, 132b
magmatic vs. recrystallized, 399b
mechanical twins, 400b, 403b
in metagabbro, 164b, 189b
metamorphic vs. hydrothermal, 208b
mineral chemistry, 14b, 15b, 199b
mineral zoning, 5b
mineralogy, olivine vs. oxide gabbros, 90b
minor elements, 53b, 56b
in mixed gabbro-microgabbro interval, 127a
modal abundance, 116a
neodymium isotopes, 132b
in olivine gabbro, 30b
orientation in deformed metagabbros, 239b
orientation of porphyroclasts, 103a-104a
oxygen isotopes, 174b, 206b-207b, 212b
plastic deformation, 418b, 419b
plutonic rocks, 8b-9b
recrystallized grain size with deformation
changes, 421b-422b
replacement, 138a, 163b
reverse zonation, 27b
theological effects of deformation, 399b
temperature of alteration, 209b, 210b, 211b
temperature of formation, synkinematic veins,
172b
texture, 117a
troctolitic olivine/iron-titanium oxide gabbro
contact, 68b
zonation, olivine gabbros, 25b
Atlantis | Fracture Zone
augen, 449b, 456b
bimodal distribution, 477b-478b
in olivine gabbro, 465b
zonation, oxide-bearing gabbros, 486b-487b
Atlantis Il Fracture Zone: Site 732
phenocrysts, 49a
recrystallized, 52a
xenocrysts, 49a
Atlantis Il Fracture Zone: Site 733
porphyroclasts, 70a
recrystallization and mechanical twins, 69a
replacement pattern, 65a
Atlantis Il Fracture Zone: Site 734, replacement
pattern, 78a
central Indian Ocean, oxygen isotopes, 137b
Plagioclase, calcic, Atlantis Bank, magmatic lig-
uid surrounding xenoerysts, 179b
Plagioclase, sodic
Atlantis Bank, 136a
diopside association, leucocratic veins, 168b
in veins and breccias, 172b
Plagioclase-clinopyroxene pairs, Atlantis Bank,
oxygen isotopes, 133b, 135b-136b
Plate tectonics
Atlantis Il Fracture Zone, 5a
magnetic anomalies, 44a, 45a
transverse ridges, 77b
Porosity
Atlantis Bank, 230b-231b, 324b-326b
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ateration effects, 150a, 261b-262b, 263b,
266b-267b
electrical resistivity and, 555b
formation factor and, 328b-329b, 331b
hydrogen content and, 261b-262b
in-situ measurements, 323b
permesbility and, 351b
unsaturated, 554b
vs. electrical resistivity, 328b, 331b
vs. velocity, 159a, 161a-162a
Atlantis Il Fracture Zone, 73a-74a
dredged vs. drilled gabbros, 381b
See also Crack porosity; Melt porosity
Porphyroclasts, Atlantis Bank, microcracks, 159b
Porphyroclasts, augen-type, Atlantis Bank, defor-
mation features, 130a
Positive displacement coring motor (PDCM)
Atlantis | Fracture Zone
mechanical evaluation, 26a—28a, 82a
operating characteristics, 25a-26a
recommended design modifications, 28a
unsupported spudding, 25a-28a
Atlantis Il Fracture Zone: Site 734, 80a
Post-kinematic minerals
Atlantis Bank
alteration near late intrusive, 163b, 165b
magmatic/hydrothermal breccias, 165b-166b
pseudomorphs and coronas, 163b
veins, 166b
Potassium
Atlantis Bank, geochemical log, 178a
Atlantis Il Fracture Zone: Site 732, basalt, 54a
Potassium oxide
Atlantis Bank
in amphiboles, 56b
in basalt glasses, 88b
geochemical logging data, 280b
in plagioclase, 56b
Potassium oxide/phosphate ratio, Atlantis Bank,
east-west fracture zone discontinuity, 88b
Prehnite
Atlantis Bank, iron content, 211b
Atlantis Il Fracture Zone: Site 732, 53a
Pseudoemiliania lacunosa
Atlantis Il Fracture Zone: Site 732, 49a
Atlantis Il Fracture Zone: Site 734, 94a
Pyrite
Atlantis Bank
in green amphibole, 117b
in secondary sulfides, 116b
sulfur isotopes, 119b, 122b
Pyrite, secondary, Atlantis Bank, sulfur isotopes,
igneous vs. basaltic sulfides, 123b
Pyrite-marcasite pseudomorphs, Atlantis Bank,
iron oxyhydroxide association, 117b
Pyroxene
Atlantis Bank
from hydrothermal breccias, 169b, 170b
from late magmatic intrusives, 161b-162b
growth rate, 29b
iron enrichment, 91b
late-stage oxidation, 546b
mineralogy, high- vs. low-calcium, 90b
mineralogy, late magmatic intrusions (LMls)
vs. iron-rich neoblast mineralogy, 168b-
169b
morphology, oxide-free vs. oxide-bearing gab-
bros, 531b
porphyroclasts and neoblasts, deformed gab-
bros, 161b-162b
in silicate minerals, 92b-93b
Atlantis | Fracture Zone
morphology, 461b
in olivine gabbro, 465b
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in troctolitic rocks, 447b
Pyroxene augen, Atlantis Il Fracture Zone, plagio-
clase and, 461b
Pyroxene, brown, Atlantis Bank, 102a
Pyroxene, calcium-poor
Atlantis Bank, 115a
texture, 117a
Pyroxene, green, Atlantis Bank, 102a
Pyroxene-hornblende-plagioclase assemblage, At-
lantis Bank, 160b
Pyrrhotite
Atlantis Bank, 125a
in green amphibole, 117b
igneous vs. secondary, 115b-116b, 117b, 123b
in sulfides, 115b-116b

Quartz

Atlantis Bank
in felsic rock, 117a
fluid inclusions, 197b, 201b, 204b
oxygen isotopes and stabilization of, 138b-

139b
Atlantis Il Fracture Zone, source provinces,
147b

Radiogenic isotopes, Atlantis Bank, high- vs. low-
temperature ateration effects, 138b
Rare earth elements, Atlantis |l Fracture Zone,
148b, 150b
Recrystallization
Atlantis Bank
oxide minerals, 91b-93b
oxygen fugacity, 91b
temperature, 91b
Recrystallization, subsolidus
Atlantis Bank
pyrite-pyrrhotite-chalcopyrite  assemblages,
94b-95b
temperatures, 94b-95b
Recrystallization, syntectonic, Atlantis Bank, to
relieve elastic strain, 506b
Resistivity, Atlantic Bank, 90a, 169a, 176a, 177a,
210a
Rhum Layered Intrusion, troctolites, picritic intru-
sion, 487b
Ridge dynamics, models, 3a
Ridge-transform intersection
Atlantis Bank, tectonic evolution of gabbros,
428b
Atlantis I Fracture Zone
bathymetry, 367b
inside corner highs, 368b
lithology, 441b
mass-wasting features, 431b
nodal basins, 366b
outside corners, 368b
topographic asymmetry, 368b
transform volcano, 366b, 368b
Rift valley
Atlantis Il Fracture Zone
flanking deeps, 364b, 366b
northern, 366b
southern, 364b-366b
wall heights, 364b, 366b
Southwest Indian Ridge, bathymetry,
present-day, 396b
Romanche transform zone, gabbro, high tempera-
ture deformation, 5la
Rotary-Coring System (RCB)
Atlantis Bank, 93a, 95a-96a
summarized, 6a
Rubidium
Atlantis Bank, 135b
stratigraphic variation, 147a, 150a

Atlantis Il Fracture Zone: Site 732, basalt, 54a

St. Paul Fracture Zone, tectonic setting, 91a
St. Paul’s Rocks, foliated peridotites, orientation,
396b, 441b
St. Peter Fracture Zone, tectonic setting, 91a
Salinity, Atlantis Bank, electrical conductivity
and, 327b-328b, 329b, 330b
Samail ophiolite
magma mixing and fractionation of, 6b
plagiogranite, oxygen isotopes, 139b
seismic reflection profiling, 246b
Sand, Atlantis Il Fracture Zone: Site 732, Pleisto-
cene, 373b
Sand, foraminiferal, Atlantis Il Fracture Zone:
Site 734, dtratification, 433b
Sand, igneous, Atlantis Il Fracture Zone: Site
734, 435b
Sand, unconsolidated, Atlantis Il Fracture Zone:
Site 732, 42a
Sand, volcanogenic, Atlantis Il Fracture Zone:
Site 732, 48a
Sandstone, Atlantis Il Fracture Zone: Site 732, 49a
Sandstone, indurated, Atlantis Il Fracture Zone:
Site 732, 42a
Sandstone, lithic
Atlantis Il Fracture Zone: Site 732, 51a
petrography, 50a
Sarmiento ophiolite
magnetite-ilmenite crystals, 139b
metagabbros, oxygen isotopes, 135b
Sea-surface temperature, Atlantis Bank, climatic
effects, 353b
Seamounts, Atlantis Il Fracture Zone, ridge-trans-
form intersection, 365b
Seawater/rock interaction
Atlantis Bank
deformation-enhanced, 153b, 174b, 175b
in deformed zones, 544b
isotopic effects, 137b, 170b, 174b, 206b
in magnesio-hornblende formation, 543b-544b
oxide elevation, 546b
sulfur depletion, 123b, 124b
Sediment ponds
Atlantis I Fracture Zone
crust under, 392b
transform valley floor, 371b, 372b
Seismic anisotropy
Atlantis Bank
in deformed gabbros, 405b
parallel vs. perpendicular to foliation, 554b
Seismic stratigraphy
Atlantis Bank
air gun vs. water gun results, 224b
brittle-ductile deformation zones, 507b
coherence between seismograms, 223b-224b
correlation, physical properties, 163a
factors affecting reflectivity, 247b-249b
layer 3 gabbroic sequence, 245b-247b
lithologic correlation, 224b
lithostratigraphic correlation, 246b
reflection profiling, 91a-92a, 223b-225b,
554b
synthetic seismogram, 245b-247b, 248b
Atlantis | Fracture Zone
across southern median tectonic ridge, 372b-
373b
reflection profiling, 43a, 46a, 62a, 633, 8la
transverse ridges, 219b
See also Vertical seismic profiles (VSP)
Seismic velocity, Atlantis Bank, 553b-554b
sellii, Helicosphaera, Atlantis Il Fracture Zone:
Site 734, 94a
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Semblance anomalies, 266b
Sense of shear
Atlantis Bank, indicators, 419b-420b, 423b
Atlantis Il Fracture Zone, amphibole vein
linings, 499b
Serpentine, rotated, Atlantis Il Fracture Zone: Site
732, 55a
Serpentinite
Atlantis Il Fracture Zone, classification, 10a-11a
Atlantis Il Fracture Zone: Site 732, 48a
foliation, 54a
Serpentinization, Atlantis Bank, of ultramafic
rock, 209b
Shear, mylonitic, Atlantis Bank, in textural type
IV gabbro, 421b
Shear polyhedra, oxide-free, Atlantis Il Fracture
Zone, in deformation zones, 488b, 501b
Shear strain
Atlantis Bank, 104a
textural types and, 103a
Unit 111/Unit 1V boundary, 107a
Shear zone
Atlantis Bank, 159b
foliation, 425b
Atlantis Il Fracture Zone
formation in solidifying pluton, 487b
morphology of late-magmatic, 497b
See also Sense of shear
Shear zone, amphibolite facies, Atlantis Bank, dip
orientation, 414b
Shear zone, brittle-ductile, Atlantis Il Fracture
Zone, permeability, 443b-444b
Shear zone, ductile, Atlantis Bank, dip orienta-
tion, 428b
Shear zone, granulite-facies, Atlantis Bank, dip
orientation, 414b
Shear zone, mylonitic
Atlantis Bank, 416b
foliation, 418b
foliation, dip orientation, 423b, 425b
foliation and lineation orientation, 411b
as hydrous fluid pathway, 427b, 428b
Lower Structural Domain, 426b
Middle Structural Domain, 425b
Upper Structural Domain, 423b
Shear zone, normal, Atlantis Bank, foliation and
lineation orientation, 413b
Shear-wave splitting, Atlantis Bank, anisotropy
and, 236b, 241b
Silica
Atlantis Bank
geochemical log, 174a, 178a
geochemical logging data, 276b, 278b
in iron-rich liquids, 97b
velocity and percentage of, 247b, 249b
Silicates
Atlantis Bank, 108b-111b
analogy to lava lakes, 30b
grain size variations, 25b
mineral composition, 24b
nucleation rate and grain size variation, 30b
post-cumulus homogenization, 29b
pyroxenes, 92b-93b
in recrystallized gabbro, 406b-407b
trace elements, 5b-6b, 12b
Atlantis Il Fracture Zone
intragranular diffusion rates, 486b
mineral composition, 473b
modal variation, 465b
Silicon, Atlantis Il Fracture Zone, in ultramafic
rocks, 13a
Skaergaard Intrusion
clinopyroxene, hydrothermal, 168b
cooling history, vein mineralization and, 175b

crystallization intervals, 61b, 90b
diopside, temperature of formation, 168b
diopside-bearing veins, 504b
gabbro
geochemistry, 470b-471b
mineral composition and phase assemblages,
33b
plagioclase An vs. Mg# of mafic minerals, 49b
strontium concentration, 85b
hydrotherma veins, 208b
vertically oriented crack network, 505b
iron-titanium-rich gabbro pegmatites, magmatic
origin, 155b
liquid evolution, 82b
vs. Galapagos Spreading Center, 100b-101b
melt porosity, 81b
Layer Zone and Marginal Border Series vs.
Upper Border Series, 81b
mineralogy
comparison, Atlantis Bank, 95b
cumulus phase changes, 49b
olivine, 48b
crystallization, temporary cessation of, 49b
pyroxene-oxide veins, magmatic origin, 155b
recrystallization, oxygen fugacity, 91b, 102b
trondhjemite, Tinden granophyre, 79b
Upper Zone melanogranophyres, 102b
Skaergaard Layered Series, crystalization, pyrox-
ene composition, 91b
Skinner Cove Sequence, ophiolites, fracture zone
rocks, 431b
Slip component, Atlantis Il Fracture Zone, strike-
dlip vs. dip-slip, 501b
Slow-spreading ridges
characteristic features, 361b
lithology, transform edge effect, 360b
ophiolite formation, 509b
plutonic crust, heterogeneity with fault zones,
473b
Slump scars, Atlantis Il Fracture Zone, 483, 371b
Smectite
Atlantis Bank, lining fractures, 546b
Atlantis Il Fracture Zone, source provinces,
147b
Sodium metasomatism, Atlantis Bank, of vein
structures, 136a
Sodium oxide
Atlantis Bank, 135b
in amphiboles, 56b
basalt glasses, 86b-87b
in diabase, 478b
in gabbros, 478b
vs. Mg# of clinopyroxene, 51b, 65b
Southwest Indian Ridge, 361b
basalt, geochemistry, transform vs. ridge axis,
472b
gabbro, trapped intercumulus melt, 472b
lithology, American-Antarctic Ridge transforms
compared, 377b
rift valley, 512b
spreading rate, 361b
tectonic setting, 362b
uplift, 441b
Sphalerite, Atlantis Bank, in oxide-rich ferrogab-
bros, 125a
Sphene
Atlantis Bank
in felsic veins, 549b
in hydrothermal veins, 180b
Sphene, vermicular pink, Atlantis Bank, ilmenite
association, 133a
Spinel
Atlantis Bank, distribution, 122a-123a
Atlantis Il Fracture Zone, source, 447b
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See also Chromium-spinel
Spreading rate
Atlantis Il Fracture Zone
across transform, 390b
asymmetry, 389
magnetic anomaly correlation, 382b, 387b
Stable isotopes, Atlantis Bank, temperature of for-
mation and, 211b
Stable remanent magnetic vector (SRMV)
Atlantis Bank, 409b-411b
declination, Lower Structural Domain, 413b-
414b
declination, Middle Structural Domain, 413b
declination, Upper Structural Domain, 411b,
413b
Stillwater complex
apatite, chlorine-rich, 167b
magmatic biotite, phlogopite association, 167b
mineralogy, incompatible element-rich mineral
association, 166b-167b
pargasite, 170b
Strain, elastic, Atlantis Bank, available for crack-
ing, 506b
Stress
Atlantis Bank, 556b
seawater circulation and, 505b
Strontium
Atlantis Bank
in calcite veins, 200b
in parental magma, 83b, 107b
stratigraphic variation, 147a
Atlantis Il Fracture Zone: Site 734, 87a
Strontium isotopes
Atlantis Bank, 139b
amphiboles, 136b
gabbro, 129b-133b
magmatic pile buffer, 137b-138b
seawater interaction effects, 137b
systematic variation, 132b
vs. neodymium isotopes, 136b, 140b
Atlantis Il Fracture Zone, vs. neodymium
isotopes, 136b
Strontium/aluminum ratio, Atlantis Bank, paren-
tal magma composition and, 84b, 85b
Sulfate, Atlantis Bank, incorporation of seawater,
122b-123b
Sulfate, soluble, Atlantis Bank, sulfur isotopes,
119b
Sulfide
Atlantis Bank
comparison, Skaergaard Intrusion, 101b
distribution, 122a-125a
in metamorphosed gabbros, 125a-126a, 134a—
136a
mineralogy, 95b
oxide mineral association, 125a
recrystallization changes, 93b-95b
relation to silicate phases, 126a-128a
saturation, 101b
segregation, during recrystallization, 93b-94b
segregation, mineralogical changes, 120b
in undeformed gabbros, 125a
Sulfide, globular, Atlantis Bank, in oxide concen-
trates, 93b, 104b
Sulfide, igneous
Atlantis Bank
altered, 118b
distribution, 119b-120b
globular interstitial, 119b
immiscible, 119b
opague mineral petrology, 116b
petrology, 114b-115b
in silicates, 119b
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Sulfide, primary, Atlantis Bank, in iron-titanium
oxide gabbro, 115a-116a
Sulfide, secondary
Atlantis Bank
in atered olivine, 121b
hydrothermal ateration, 120b-121b
opagque minera petrology, 115b-117b, 118b
Sulfur
Atlantis Bank
in basalt glasses, 88b-89b
carbon content, 117b
distribution, 119b-120b
dynamothermal metamorphism and depletion
of, 121b
east-west fracture zone discontinuity, 88b
geochemical logging data, 279b
hydrothermal alteration, 120b-121b, 123b
low-temperature alteration, 121b
mantle source properties affecting, 89b
modeling in submarine hydrothermal systems,
122b
MORB-type source, 121b, 123b
in oxide gabbros, 120b, 123b
Rayleigh fractionation, 99b
saturation, 99b-100b
troilite and variationsin fugacity, 119b, 121b-
122b
Sulfur isotopes
Atlantis Bank, 118b-119b
correlation, MORB glasses, 121b
pyrite vs. monosulfide sulfur, 122b
sulfur and oxygen fugacity and variations in,
121b-122b, 123b
Sulfur, monosulfide, Atlantis Bank, sulfur iso-
topes, 122b
Synkinematic differentiation, Atlantis Il Fracture
Zone, 442b, 444b, 486b-487b, 511b
Synkinematic minerals
Atlantis Bank
host rock, 160b
textural type correlation, 171b
Syntectonic differentiation, Atlantis Il Fracture
Zone, 488b

Talc, Atlantis Bank, metamorphosed gabbros and
late magmatic intrusions (LMIs), 735b
Talus
Atlantis Il Fracture Zone, 75a
ridge-transform intersection, 431b
Tectonites, metagabbro, Atlantis Bank, velocity,
159a
Television/sonar system
Atlantis Bank, 94a
use with positive displacement coring motors
(PDCM), 25a, 42a-44a, 80a, 81a, 82a, 92a
Temperature
Atlantis Bank, 90a
anomalies, 349b
corrected for drilling disturbance, 347b, 349
of deformation, 131a-132a, 139a
equilibrium profile, 167a-168a, 352b-353b,
354b
ilmenite-magnetite pairs vs. plagioclase, 98b
logging data, 166a-168a, 169a, 171a, 266b,
347b, 555b
logging equipment, 165a-166a
negative gradient, 168a, 266b, 267b, 268b
positive anomalies, 167a
Texture
Atlantis Bank
in ductilely deformed gabbros, 422b-426b
gabbro, types I-1V, 418b, 421b
intrusive rocks vs. patchy olivine gabbros,
507b-508b, 537b
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of plastically deformed gabbros, 400b, 403b
shear bands, 425b
Atlantis Il Fracture Zone
deformation, 461b
hypersolidus vs. subsolidus gabbros, 498b
oxide-bearing gabbros, 461b
Thermal conductivity
Atlantis Bank, 167a
F factors, silica glass vs. Macor standard,
164a, 166a
horizontal seawater advection and, 351b
measuring techniques, 163a-164a
Atlantis Il Fracture Zone, 19a-21a
F factors, silica glass vs. Macor standard, 21a,
23a
gabbro, 60a
silica glass vs. Macor standard, 21a
variation with probe orientation, 74a, 76a
calibration tests, 20a—21a
Thermal modeling
Atlantis Bank
with enhanced thermal interaction, 351b
linear vs. step change, 353b
one-dimensional conduction from transient
boundary temperatures, 352b-354b
single-and double-layer models, 351b
two-dimensional conduction simulation of ad-
vection, 349b-352b
uniformly conducting models, 350b, 351b
Thermocline, Atlantis Bank, thickness, seasonal
variation, 353b
Thingmuli volcano, mineralogy, during differen-
tiation, 93b
Tholeiite, abyssal
Atlantis Bank
crystallization history, 85b
Parental Feldspar Array, 84b-85b
sulfur content, 88b
liquid line of descent, iron-titanium oxide
crystallization effects, 101b
Thomsonite, Atlantis Bank, in hydrothermal
veins, 180b
Thorium, Atlantis Bank, geochemical logging
data, 178a, 280b
Titanite, Atlantis Bank, mineral chemistry, 200b
Titanium
Atlantis Bank, geochemical log, 175a
Atlantis Il Fracture Zone, in troctolitic spinel,
447b
Titanium oxide
Atlantis Bank, 135b
basalt glasses, 86b
in clinopyroxene, 80b
in diabase, 479b-480b
in gabbros, 479b-480b
geochemical logging data, 276b, 278b
ilmenite-rich layers, 5b
in orthopyroxene, 53b, 67b
parental magmas, 91b
vs. ferrosilite, 17b
vs. Mg#, 51b, 99b
vs. Mg#, of amphiboles, 56b
vs. Mg#, of clinopyroxene, 65b
Atlantis Il Fracture Zone
basalt vs. oxide-free gabbros, 473b
vs. magnesium, dredged vs. drilled samples,
473b
xenocrysts, 49a
Titanium-pargasite, Atlantis Bank, magmatic red-
brown, 160b
Titanomagnetite
Atlantis Bank
crystallization, 101b-102b, 104b
magnesium oxide vs. aluminum oxide. 99b

Trace elements
Atlantis Bank
in iron-titanium oxide gabbro, 146a-147a
magma mixing and variation in, 6b
olivine gabbro, 146a
in silicate minerals, 5b-6b, 12b
stratigraphic variation, 147a, 150a
in troctolite, 146a
Transform tectonic zone
Atlantis Il Fracture Zone
hooked ridges, 373b, 375b
nontransform walls, 373b, 376b
paleotransform walls, active vs. inactive, 376b
present-day transform dlip zone, 373b
lithology, 380b
Transform valley, Atlantis Il Fracture Zone, physi-
ography, 371b
Transform walls
Atlantis Il Fracture Zone
cirque-shaped scars, 371b
physiography, eastern vs. western slope, 371b,
390b, 392b
Transmissivity
Atlantis Bank
constant-rate injection tests, 343b, 344b, 345b
interval, 345b
slug tests, 341b-342h, 343b, 345b
Transtensional spreading, Atlantis Il Fracture
Zone, 360b
Transtensional transform basin
Atlantis Il Fracture Zone
crustal thinning during formation of, 392b
formation model, 389b-391b
spreading direction shift, 389b
Transverse ridges
Atlantis I Fracture Zone
bathymetry, 370b, 372b
crustal thickness under, 368b
elevation above normal seafloor, 368b
evolution, 392b-395b
excessive subsidence, 395b
saddle morphology, 368b, 371b
uplift, 511b
seismic stratigraphy, 219b, 225b
Tremolite, Atlantis Bank, 138a
Troctolite
Atlantis Bank, 90a, 118a, 129b-130b, 209a,
427b
crystallization model, 35b, 37b
equigranular, 112a
geochemistry, 146a
ilmenite-magnetite ratio, 124a
magma composition, 13b
magnetic properties, 289b-290b, 313b
mineralogy, 24b-25b, 41b
olivine gabbro and, 27b
olivine-liquid relationship, 82b
oxide gabbro and, 27b, 29b
permesbility vs. log porosity, 267b
petrography, 11la-112a
poikilitic, 111a-112a
porosity and zirconium content, 80b
texture, 24b-25b, 38b, 41b
Atlantis Il Fracture Zone
geochemistry, 478b
magmatic sedimentary layering, 470b
olivine gabbro contact, 470b
petrography, 447b
Unit VI, 468b
Troctolite, olivine-rich, Atlantis Bank, 102a
Troilite, Atlantis Bank, in igneous sulfides, 115b,
119b
Troilite-pyrrhotite exsolution, Atlantis Bank, oxy-
gen fugacity, 119b
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Trondhjemite
Atlantis Bank
alteration stratigraphy, 503b
clinopyroxene and MnO content of, 91b
crystallization model, 35b, 37b
fluid inclusions, 197b, 204b
formation, 511b
geochemical logging, 178a
geochemistry, 147a
granophyric texture, 190b
intrusion, 155b, 208b
iron-titanium gabbro contact, 119a
methane signal, 206b
oxygen isotopes, 133b, 138b-139b, 206b
penetration of deformed rock, 90b
petrography, 215b
temperature of alteration, 209b
Atlantis I Fracture Zone
formation, 461b
oxide-bearing vs. oxide-free gabbros, 461b
petrography, 447b-448b
Troodos ophiolite
formation, 509b
magnetic properties, 73a
Koenigsberger Ratio, 153a
Turbidity currents, Atlantis Il Fracture Zone: Site
734, gravel deposition, 436b

Ultramafic rock
Atlantis Bank, serpentinization and reduction of
seawater carbonate, 209b
Atlantis Il Fracture Zone
classification, 12a
as mineralogica source, 149b
Atlantis Il Fracture Zone: Site 732
alteration and deformation, 53a-54a
petrography, 50a
Uplift
Atlantis Bank
blocks, 91a, 207a-208a
transform wall, 264b
Atlantis Il Fracture Zone: Site 732, median
ridge, 56a
Uranium, Atlantis Bank, geochemical logging
data, 1783, 280b

Vanadium, Atlantis Bank, stratigraphic variation,
147a
Veinlet, andesine, Atlantis Bank, fluid inclusions,
189
Veinlet, plagioclase, Atlantis Bank, 188b
Veins
Atlantis Bank
alteration index and density of, 171b, 173b-
174b
dip, 209a
dip, vs. foliation strike, 555b
distribution, 506b
miarolitic mineralization, 136a
post-kinematic minerals, 166b
structure relation to late magmatic intrusions
(LMls), 172b-173b
synkinematic minerals, 160b, 163b, 171b
Atlantis Il Fracture Zone
density, 494b-496b
dip, 492b-493b, 499b, 511b
Veins, amphibole
Atlantis Bank
crosscutting relationship, 187b, 504b
in deformed metagabbro, 136a
density, 186b
mineral chemistry, 208b, 543b
monomineralic, 545b

orientation, deformed vs. undeformed zones,
505b-506b
subsolidus ductile deformation and, 504b
Atlantis I Fracture Zone, 499b
oblique slip, 497b
slip direction, bimodal distribution, 501b
Veins, analcime, Atlantis Bank, actinolite inclu-
sions, 166b
Veins, calcium silicate, Atlantis |l Fracture Zone:
Site 734, static alteration and, 86a
Veins, carbonate
Atlantis Bank, 186b
breccia zone relationship, 173b, 175b
crosscutting hornblende-Plagioclase veins,
552b
Veins, conjugate, Atlantis Bank, 106a
Veins, diopside
Atlantis Bank, 166b, 180b, 504b
fluid inclusions, 197b
temperature of formation, 545b
Atlantis Il Fracture Zone, in olivine gabbro,
466b
Veins, diopside-bearing
Atlantis Bank
dip orientation, 502b
hydrothermal origin, 546b
Veins, diopside-hornblende-plagioclase, Atlantis
Bank, origin, 175b
Veins, diopside-Plagioclase
Atlantis Bank, 504b
oxygen isotopes, 171b
temperature of formation, 506b
Veins, felsic
Atlantis Bank
alteration stratigraphy, 504b-505b
dip orientation, 502b
origin, 1193, 546b
paragenesis, 503b
trondhjemitic-appearing, 504b
zoned mineral assemblages, 545b
Atlantis Il Fracture Zone, 448b
in olivine gabbro, 466b
Veins, green amphibole, Atlantis Bank, 105a
Veins, hornblende
Atlantis Bank, 136a, 549b
dip orientation, 414b, 427b
ductile deformation and density of, 171b
mineralogy, 177b
Veins, hornblende-andesine, Atlantis Bank, pres-
sure of ateration, 212b
Veins, hornblende-plagioclase, Atlantis Bank,
mineralogy, 114b
Veins, hydrothermal
Atlantis Bank, 105a, 502b
formation of, 208b, 212b
inclination, 545b
non-synkinematic, 427b
Veins, hydrothermal-plagiogranite, Atlantis Bank,
138a
Veins, late magmatic, Atlantis Bank, inclination,
545h
Veins, leucocratic
Atlantis Bank
diopside-plagioclase association, 168b
mineralogy, 155b
replacement minerals, 172b-173b
seawater hydration, 209b
zircon in, 155b, 163b, 165b, 172b
Veins, leucocratic diopside-bearing, 206b
Atlantis Bank, 186b, 198b
fluid inclusions, 204b-205b
petrography, 188b-189b, 215b
temperature of mineral formation, 211b, 212b
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Veins, leucocratic diopside-plagioclase, Atlantis
Bank, isotopic composition, 207b
Veins, monomineralic, Atlantis Bank, pyroxene
composition, 169b
Veins, oxide gabbro, Atlantis Il Fracture Zone,
cutting oxide-free olivine gabbro, 462b, 464b
Veins, plagioclase, Atlantis Bank, 504b
Veins, plagioclase-amphibole
Atlantis Bank, 551b
crosscutting relationship, 187b
density, 186b
Veins, quartz, Atlantis Il Fracture Zone: Site 732,
53a
Veins, smectite-carbonate, Atlantis Bank, 505b,
508b
Veins, synkinematic
Atlantis Bank
plastic deformation, 172b
temperature of formation, 172b
Veins, thomsonite, Atlantis Bank, 179b
Veins, trondhjemitic
Atlantis Bank, 27b, 35b, 106a
dip orientation, 502b
formation, 488b
isotopic composition of plagioclase, 207b
origin, 503b, 545b
in oxide-bearing gabbros, 503b
temperature of formation, 545b
Atlantis I Fracture Zone
crosscutting mylonite, 465b
petrography, 447b-448b
Veins, zeolite, Atlantis Bank, crosscutting felsic
veins, 552b
Velocity
Atlantis Bank, 164a, 227b-231b
ateration effects, 233b
chemical composition effect, 232b
crack porosity and, 233b, 234b, 235h, 247b
crystalline rock, 157a
density and, 231b-232b, 238b, 239b
elastic constants and, 236b, 242b-243b
foliated gabbros and metagabbros, 157a-159a
gabbro, 209a
isotropic gabbro, 244b
logging data, 246b
metagabbro, 157a
method, 227b, 229b-230b, 231b
oceanic crust variations, 227b
seismic stratigraphy correlated, 163a
semblance calculation, 266b
vertical vs. horizontal layers, 162a-163a
vs. attenuation, 258b, 259b
vs. porosity, 159, 161a-162a
vs. sonic and vertical seismic profile, 159a—
161a
Atlantis I Fracture Zone, 19a, 73a-74a
metagabbro, 60a
Velocity, interval
Atlantis Bank, 222b-223b, 225b
deformation zones, 223b
Vema Fracture Zone
amphibole gneiss, 543b
gabbro, high temperature deformation, 51a
geometry, 366b
greenschist-facies alteration, 489b
neovolcanic zones, 376b
normal faulting, ridge-transform intersection,
428b
transverse ridge, excessive subsidence, 395b
Vertica seismic profiles (VSP)
Atlantis Bank, 553b
correlation, hand sample velocities, 189
data processing, 221b-222b
deconvolved traces, 221b-222b, 223b
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geologic setting, 183a, 185a
gun mooring, 190a
gun signatures, 191a
logging cable attenuation, 186a
methods, 219b-221b
navigation and wesather, 187a
objectives, 182a
operations, 187a-188a
origin, 225b
previous oceanic seismology, 182a-183a
processing, 186a-187a, 188a
receivers, 185a, 192a
recording systems, 185a, 188a
reflector, 190a
seismic sources, 186a, 187a, 192a
sources of error, 189a
stacked seismograms, 190a, 194a, 195a, 196a,
199a
testing and cdlibration, 185a
three-component seismometer, 185a, 197a
timing signal flow, 189a
traveltime distances, 189a, 197a
vertical-component seismometer, 185a, 197a
water-gun record, 222b
Vine-Matthews-Morley type initiadl magnetiza-
tion, Atlantis Bank, oceanic gabbros, 301b,
304b, 309b
Viscous flow
Atlantis Bank
critical melt fraction, 403b
magmatic foliation produced by, 427b

Site 334
gabbro, strontium/aluminum values, 84b
greenschist-facies alteration, 489b

Site 395
basalt, porosity-hydrogen relationship, 262b
basement, permesbility, 347b
drill-string packer experiments, 335b
oceanic crust, depth of drilling, 323b
permesability, 339b

Site 417
oceanic crest, depth of drilling, 323b
physical erosion, 435b

Site 418
basalt, porosity-hydrogen relationship, 262b
electrical conductivity, 328b
oceanic crust, depth of drilling, 323b

Site 504
basalt
layer 2, 127b
porosity-hydrogen relationship, 262b
sulfur isotopes, 122b
basement, permesability, 347b
depth of drilling, 323b
drill-string packer experiments, 335b
electrical conductivity, 328b
gabbro mineralogy, INCA study, 276b
magnetic properties
logging data, 309b
lower oceanic crust, 285b
permesbility, 339%b
titanium oxide, 272b
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in solidifying gabbroic magma, 400b, 401b,
403b

Voight-Reuss-Hill average, Atlantis Bank, iron-ti-
tanium oxide gabbros, 233b-234b

Volcanism, constructional, Atlantis Il Fracture
Zone, 366b, 376b

Volcano, transform, Atlantis Il Fracture Zone,
366bh, 368b

Water content, Atlantis Bank, 230b-231b
Water/rock ratio
Atlantis Bank
chlorine contents and, 208b
control on vein assemblages, 504b, 506b
ductile deformation, 423b, 544b
isotopic composition and, 135b-136b, 170b,
174b, 175b, 206b
plagioclase-water fractionation and, 174b
pyroxene replacement, 544b
Weathering, biogenic, Atlantis Il Fracture Zone:
Site 734, 435b-436b
Wharton Basin, geochemistry, 148b
Woods Hole Oceanographic Institution vertical
seismic profile tool, Atlantis Il Fracture Zone,
96a

Yttrium
Atlantis Bank, stratigraphic variation, 150a
Atlantis Il Fracture Zone, bulk-rock vs. diabase
concentrations, 484b-485b

SITE INDEX

Site 556, greenschist-facies alteration, 491b

Site 642, basdlt, porosity-hydrogen relationship,
262b

Site 732
ateration
low-temperature, 53a
static hydrothermal, 53a
basalt
geochemistry, 54a, 55a, 56a, 380b-381b
petrography, 49a
petrology, 380b-381b
basement description conventions, 7a-11a, 12a
bathymetry, 4a, 6a, 45a, 61a, 76b, 79, 91a,
364b
inactive northern trace, 374b-375b
biostratigraphy, 19a, 48a-49a
cataclastic deformation, 51a-53a
clinopyroxene
chemical composition, 10b-11b, 15b, 17b
iron oxide/magnesium oxide ratio, 19b
coring summary, 48a
detachment faulting, 392b-393b
diabase, petrography, 49a-50a
dredge survey, 377b, 379b-381b
gabbro
geochemistry, 381b
petrography, 50a, 132b-133b
petrology, 381b
plastic deformation, 50a
geochemistry, 54a, 147b-149b, 382b
trace elements, 5b-6b, 14a, 17b
whole-rock, 4b-5b
geological setting, 3a-5a, 43a
glass, 382b

Yttrium/niobium ratio, Atlantis Il Fracture Zone:
Site 732, basalt, 54a, 56a
Yttrium/zirconium ratio
Atlantis Bank, 5b
trapped melt, 83b
Atlantis Il Fracture Zone, veins, 486b

Zeolite, Atlantis Bank, 168b
Zeolite grade alteration, Atlantis Bank, 173b
Zeolite-facies dteration, Atlantis Bank, in hydro-
thermal breccias, 505b
Zinc, Atlantis Bank, stratigraphic variation, 147a
Zircon
Atlantis Bank
in leucocratic veins, 155b, 163b, 165b, 172b
stratigraphic distribution, 167b
Zirconium
Atlantis Bank, 135b
in clinopyroxene, 80b
stratigraphic variation, 150a
Atlantis | Fracture Zone
bulk-rock vs. diabase concentrations, 484b-
485h
in trondhjemites, 486b
Zirconium/triobium ratio
Atlantis Bank, trapped melt, 83b
Atlantis Il Fracture Zone: Site 732, basalt, 543,
56a
Zirconium/yttrium ratio, Atlantis Bank, 5b, 83b

gneiss, foliated gabbro, 52a
hard-rock guidebase (HRGB)
assembly and deployment, 28a-29a
mechanical design evaluation, 30a-31a
hornblende, 52a
ilmenite, primary igneous, 52a
lead isotopes, 137b
|ead/neodymium isotope ratio, 138b
lithic sandstone, 50a
lithology, 42a, 149b
distribution and associations, 377b, 380b
lithostratigraphy, 49a
location, 42a, 145b, 334b, 432b
magma chamber, 14b
magnetic anomalies
bathymetry, 378b
identification, 382b-384b
near transform, 384b-389b
magnetic properties, hard rock, 21a
median tectonic ridges, 371b-373b
tectonic evolution, 392b
metamorphism, medium-temperature, 5la-53a
minera chemistry, 5b
mineralogy, 5b, 146b-147b
covariation, 12b-13b, 18b
mylonite, serpentinized peridotite, 54a
navidrill coring system, 34a-36a
normal faulting, ridge-transform intersection,
394b, 396b
objectives, 3a, 42a-43a
olivine
chemical composition, 6b-7b, 15b, 20b
iron oxide/magnesium oxide ratio, 19b
operations, 43a-48a
television/sonar survey, 43a-44a, 47a
orthopyroxene, chemical composition, 12b
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oxides, 14a
peridotite, 381b
physical properties, 19a
physiography, 359b-361b
SeaBeam survey, 363b-364b
plagioclase
chemical composition, 8b-9b, 15b
recrystallized, 52a
plastic deformation, 50a, 5la
plate tectonics, 443, 45a
positive displacement coring motor (PDCM)
mechanical evaluation, 26a-28a
operating pressures, 25a-26a
unsupported spudding, 25a
rare earth elements, 148b, 150b
ridge-transform intersection, 366b
bathymetry, 365b, 367b
inside corner highs, 368b
nodal basins, 366b
outside corners, 368b
topographic asymmetry, 368b
transform volcano, 366b, 368b
rift valleys, physiography, 364b-366b
sediment ponds, seismic reflection profiling,
370b
sedimentology, 48a
seismic stratigraphy, reflection profiling, 46a
serpentine, with iron chromite augen, 55a
silicates, 5b-6b
source provinces, 149b
strontium/neodymium ratio, 136b
tectonic evolution, 43a, 359b-396b
thermal conductivity, 19a-21a, 23a
transform tectonic zone
inactive fracture zone valley, 373b
nontransform walls, 373b, 376b
paleotransform walls, 376b-377b
present-day transform dlip zone, 373b
transform walls, 371b
transtensional transform basins, tectonic
evolution, 389b-392b
transverse ridges, 368b, 369b, 371b
tectonic evolution, 392b-396b
ultramafic rock
petrography, 50a
serpentinization, 53a-54a

Site 733
basalt
geochemistry, 380b-381b
petrology, 380b-381b
basement description conventions, 7a-11a, 12a
bathymetry, 4a, 6a, 61a, 76b, 79a, 91a, 364b
inactive northern trace, 374b-375b
biostratigraphy, 19a
clinopyroxene
chemical composition, 10b-11b, 15b, 17b
iron oxide/magnesium oxide ratio, 19b
coring summary, 64a
deformation, 67a-71a
detachment faulting, 392b-393b
dredge survey, 377b, 379b-381b
gabbro
geochemistry, 71a-73a, 381b
magnetic properties, 73a
metamorphism and deformation, 67a-71a
petrographic summary, 132b-133b
petrology, 381b
physical properties, 73a-75a
geochemistry, 71a-73a, 382b
trace elements, 12b, 14a, 17b
whole-rock, 4b-5b
geological setting, 3a-5a, 60a
glasses, 382b

hard-rock guidebase (HRGB)
assembly and deployment, 28a-29%
mechanical design evaluation, 30a-31a
lead isotopes, 137b
lead/neodymium isotope ratio, 138b
lithology, 60a
distribution and associations, 377b, 380b
lithostratigraphy, 63a, 65a
location, 59a, 334b, 432b
magma chamber, 14b
magnetic anomalies
bathymetry, 378b
identification, 382b-384b
near transform, 384b-389b
magnetic properties, 60a, 73a, 75a
hard rock, 21a
median tectonic ridges, 371b-373b
tectonic evolution, 392b
metabasalt, 71a
metagabbro
brown, 70a, 71a
foliated, 65a
green, 68a, 69a
physical properties, 76a
metamorphism, 67a-71a
mineral chemistry, 5b
mineralogy, 5b
covariation, 12b-13b, 18b
navidrill coring system, 34a-36a
navigation, 64a
normal faulting, ridge-transform intersection,
394b, 396b
objectives, 3a, 59, 60a
olivine
chemical composition, 6b-7b, 15b, 20b
iron oxide/magnesium oxide ratio, 19b
operations, 60a, 62a-63a
television/sonar survey, 60a, 62a-63a
orthopyroxene, chemical composition, 12b
oxides, 14a
peridotite, 381b
physical properties, 19a, 73a-75a, 76a
physiography, 359b-361b
SeaBeam survey, 363b-364b
plagioclase, chemical composition, 8b-9b, 15b
positive displacement coring motor (PDCM)
mechanical evaluation, 26a-28a
operating pressures, 25a-26a
unsupported spudding, 25a
primary mineralogy, 65a-67a
ridge-transform intersection, 366b
bathymetry, 365b, 367b
inside corner highs, 368b
nodal basins, 366b
outside corners, 368b
topographic asymmetry, 368b
transform volcano, 366b, 368b
rift valleys, physiography, 364b-366b
sediment ponds, seismic reflection profiling,
370b
sedimentary rock
classification, 13a-15a
description conventions, 15a-18a
seismic stratigraphy, reflection profiling, 62a
silicates, 12b
strontium/neodymium ratio, 136b
tectonic evolution, 60a, 359b-396b
thermal conductivity, 19a-21a, 23a, 603,
T4a-T5a
transform tectonic zone
inactive fracture zone valley, 373b
nontransform walls, 373b, 376b
paleotransform walls, 376b-377b
present-day transform dlip zone, 373b
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transform walls, 371b
transtensional transform basins, tectonic
evolution, 389b-392b
transverse ridges, 368b, 371b
tectonic evolution, 392b-396b
troctolite, chemical composition, 13b

Site 734
basalt
geochemistry, 380b-381b
petrology, 380b-381b
basement description conventions, 7a-11a, 12a
bathymetry, 4a, 6a, 61a, 76b, 79a, 91a, 364b
inactive northern trace, 374b-375b
biostratigraphy, 19a, 84a
clinopyroxene
chemical composition, 10b-11b, 15b, 17b
iron oxide/magnesium oxide ratio, 19b
coring summary, 83a
detachment faulting, 392b-393b
dredge survey, 377b, 379b-381b
gabbro
geochemistry, 381b
petrographic summary, 132b-133b
petrology, 381b
geochemistry, 86a-87a, 147b-149b, 382b
trace elements, 12b, 14a, 17b
whole-rock, 4b-5b
geological setting, 3a-5a, 79a
glasses, 382b
gravel, 432b-438b
depositional mechanisms, 436h, 438b
grain sorting, 432b-433b
proximal source, 434b-435b
sedimentology, 433b-434b
hard-rock guidebase (HRGB)
assembly and deployment, 28a-29%
mechanical design evauation, 30a-3la
lead isotopes, 137b
lead/neodymium isotope ratio, 138b
lithologic sequence, 78a
lithology, 149b
distribution and associations, 377b, 380b
lithostratigraphy, 85a
location, 78a, 145h, 335h, 432b
mafic rock
metamorphosis, 86a
petrography, 85a
magma chamber, 14b
magnetic anomalies
bathymetry, 378b
identification, 382b-384b
near transform, 384b-389b
magnetic properties, hard rock, 21a
mass-wasting, 435b
median tectonic ridges, 371b-373b
tectonic evolution, 392b
metamorphism, 85a-86a
mineral chemistry, 5b
mineralogy, 5b, 146b-147b
covariation, 12b-13b, 18b
navidrill coring system, 34a-36a
navigation, 82a, 83a
normal faulting, ridge-transform intersection,
394b, 396b
objectives, 3a, 78a-79%
olivine
chemical composition, 6b-7b, 15b, 20b
iron oxide/magnesium oxide ratio, 19b
operations, 79a-84a
television/sonar survey, 80a, 81a, 823, 83a
orthopyroxene, chemical composition, 12b
oxides, 14a
peridotite, 381b
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petrography, 85a
physical properties, 19a
physiography, 359b-361b
SeaBeam survey, 363b-364b
plagioclase, chemical composition, 8b-9b, 15b
positive displacement coring motor (PDCM)
mechanical evaluation, 26a—28a
operating pressures, 25a-26a
unsupported spudding, 25a, 80a
rare earth elements, 148b, 150b
ridge-transform intersection, 366b
bathymetry, 365b, 367b
inside corner highs, 368b
nodal basins, 366b
outside corners, 368b
topographic asymmetry, 368b
transform volcano, 366b, 368b
rift valleys, physiography, 364b-366b
sediment ponds, seismic reflection profiling,
370b
sedimentology, 84a
seismic stratigraphy, 80a
reflection profiling, 8la
serpentinized peridotite
deformation, 85a
petrography, 85a
silicates, 12b
source provinces, 149b
static alteration, 86a
strontium/neodymium ratio, 136b
tectonic evolution, 79a, 359b-396b
thermal conductivity, 19a-21a, 23a
transform tectonic zone
inactive fracture zone valley, 373b
nontransform walls, 373b, 376b
paleotransform walls, 376b-377b
present-day transform dlip zone, 373b
transform walls, 371b
transtensional transform basins, tectonic
evolution, 389b-392b
transverse ridges, 368b, 371b
tectonic evolution, 392b-396b
troctolite, chemical composition, 13b
veins, calcium silicate, 86a

Site 735
acoustic borehole televiewer, 262b, 264b
acoustic log, 553b
alteration, 488b-505b
cataclastic, 138a
chemical effects, 546b-547b
dynamic model for layer 3, 547b-548b
hydrothermal, 120b-121b, 136b-138b
late-stage oxidation, 546b
lithostratigraphic correlation, 266b-267b
oxidative, 138a-139%
porosity and, 261b-262b, 263b
pressure of, 211b-212b
static, 138a, 544b
stratigraphy, 503b-505b
styles of, 207b-209b, 543b-546b
temperature of, 209b-211b
in undeformed gabbro, 138a
vein density and, 233b
alteration index, 171b, 173b
aluminum oxide/titanium oxide ratio, 140b
amphibole
in metagabbros and late magmatic intrusions
(LMls), 164b
mineral chemistry, 190b-198b
orientation in metagabbro, 241b
replacement, 134b
secondary matrix, 506b
trace elements, 56b
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amphibole gneiss, foliated, 549b
amphibole veins, 545b
alteration stratigraphy, 504b
dip orientation, 499b
oblique slip, 497b
slip direction, 501b
amphibole-plagioclase veins, 551b
andesine veinlet, 189b
anisotropy, 234b, 236b
foliated gabbro and metagabbro, 157a, 159
Vs. pressure, 240b
apatite, 167b
basalt
geochemistry, 380b-381b
petrography, 117a
petrology, 380b-381b
basalt dike, geochemistry, 147a
basement, 89a
description conventions, 7a-11a, 12a
lithostratigraphy, 98a
permesbility, 347b
bathymetry, 4a, 6a, 61a, 76b, 79a, 91a, 364b,
400b, 410b, 416b
inactive northern trace, 374b-375b
biostratigraphy, 19a
biotite, 167b-168b, 180b
borehole televiewer, 205a-207a
breccia
cataclastic, 419b
hydrothermal, 179b
magmatic/hydrothermal, 165b-166b
mineralogy, 165b-166b, 172b-173b, 179b
trondhjemite intrusion, 535b
calcium number, 477b
calcium/magnesium ratio, 475b
carbon, 117b
cation exchange capacity, 325h, 326b
vs. electrical resistivity, 327b
chlorite, 167b
chromium, 136b, 480b
clinopyroxene
chemical composition, 10b-11b, 15b, 17b, 69b
contact relationships, 69b
iron oxide/magnesium oxide ratio, 19b
in iron-titanium oxide gabbro, 64b
oxide minerals, 65b, 66b, 97b
trace elements, 51b, 53b, 57b-59b
constant-rate injection tests, 336b, 344b
coring summary, 94a-95a
corona structure, 118b, 163b, 165b
crack porosity, 231b, 233b
crystalline rock, physical properties, 1573,
158a-159a, 160a-161a
deformation, 488b-505b
alteration with, 136a-138a
braided zone, 457b
brittle, 90a, 105a, 159b, 426b-427h, 499b,
501b
brittle-ductile, 491b-499b, 500b
cataclastic, 106a, 136a-138a
classification, 492b-493b
distribution, 411b
Lower Structural Domain, 413b-114b
Middle Structural Domain, 413b
partial reorientation, 409b-414b
petrofabric studies, 159b
post-kinematic, 159b
stratigraphy, 156b-157b
symmetry of foliation, 500b
textural types, 155b, 171b
timing and temperature, 172b
Upper Structural Domain, 411b, 413b
See also Ductile deformation; Plastic deforma-
tion

deformation structures, 209a
density, 231b-232b, 325b-326b, 327b
selsmic stratigraphy and, 507b
vs. electrical resistivity, 326b-327b
detachment faulting, 392b-393b
diopside, 180b
in veins, 551b
diopside olivine gabbro, 447b
disseminated iron-titanium oxide gabbro,
petrography, 47b
disseminated oxide olivine gabbro, 448b
contact relationships, 459b-460b
mineralogy, 26b
origin, 461b-462b
dredge survey, 377b, 379b-381b
ductile deformation, 163b
Lower Structural Domain, 426b
magmatic flow, 418b
Middle Structural Domain, 425b-426b
solid-state, 418b-422b
subsolidus, 536b
Upper Structural Domain, 423b
elasticity, 236b
electrical conductivity
mechanisms, 329b
salinity and, 327b-328b, 329b
electrical resistivity, 325b-326h, 555b
epidote, 168b
in plagioclase-diopside veins, 551b
feldspar, mineral chemistry, 198b-199b, 201b
felsic rock, 117a-119a
felsic veins, 545b-546b
alteration stratigraphy, 504b-505b
sphene crystals, 549b
ferrogabbro, 155b
fluid inclusions, 200b-206b
homogenization temperature, 203b, 204b,
205b, 206b
ice-melting temperature, 203b, 204b, 205b
laser Raman spectroscopy, 205b-206b
in plagioclase, 190b
in quartz, 197b
in vein diopside, 197b
foliation, dip orientation, 107a
fracturing
dip vectors, 269b
late subvertical, 505b
lithostratigraphic correlation, 266b-267b
smectite lining, 546b
vertical distribution, 556b
gabbro
augen gneissic, 132a, 133a
brittle deformation, 426b-427b
crystallization model, 35b, 36b
deformed textures, 103a, 129a-132a, 497b
ductile deformation, 418b-426b
electrical conductivity, 323b-330b
geochemistry, 25b, 381b
intrinsic rock properties, 556b
mafic minerals, 42b, 45b, 50b-51b
magnetic properties, 285b-305b, 309b-320b
mineral chemistry, 484b-485h
petrography, 132b-133b, 154b-155b, 445b
petrology, 381b
plastic deformation, 399b-408b
poorly foliated, 131a
porphyroclastic, 131a, 133a, 134a, 134b
radiogenic isotopes, 131b-133b
small-scale textures, 121a
stable isotopes, 129b-133b
strontium/aluminum values, 84b
textural variation, 119a-121a
ultrasonic attenuation, 253b-259b
gabbronorite, 445b, 449b




Index to Volume 118

mineralogy, 25b-26b
petrography, 44b, 47b
geochemica log
statistical analysis, 272b-281b
Zones P1-P7, 277b-280b
geochemistry, 139a-150a
bulk hole composition, 483b-486b
chemical stratigraphy, 147a-150a
lithologic variability, 470b-488b
trace elements, 14a, 17b
whole-rock, 4b-5b, 527b-530b
geological setting, 3a-5a, 21b-22b, 44b,
90a-91a, 113b-114b, 127b-128b, 182b,
272h, 285h, 347b, 440b-441b
geomagnetic field, 198a
geophysical log, 265b
glasses
geochemistry, 382b
major oxides, 86b-89b
gneiss, alteration, 179b
grain-size variations, 124a, 129a
gravel
shape factors, 437b
size distribution, 436b
greenschist-facies alteration, 489b, 491b
hard-rock guidebase (HRGB)
assembly and deployment, 28a-29%a
mechanical design evaluation, 30a-31a
hornblende, 549b
oscillatory zonation, 188b
hydraulic testing, 266b
hydrogen isotopes, 129b-131b, 133b,
135b-136b
igneous lamination, 106a-107a
igneous rock
classification, 444b
lithology, 441b-444b
petrogenesis, 441b-444b
primary lithologies, 516b-526b
igneous stratigraphy, 22b
Unit |, 449b, 450b, 456b-457b
Unit I, 451b, 457b-459b
Unit 111, 459b-462b
Unit 111/Unit IV contact, 462b, 463b, 532b
Unit IV, 453b, 462b, 464b-465b
Unit IV/Unit V contact, 465b, 466b
Unit V, 453b, 465b-466b
Unit V/Unit VI contact, 467b, 533b
Unit VI, 454b-455b, 467b-470b
ilmenite
magnesium oxide/manganese oxide content,
99b
trace elements, 56b
ilmenite-magnetite, in deformed gabbros,
132a-1343, 135a
impedance, 190a
intrusive contacts, 106a
interstitial olivine-bearing iron-titanium oxide
gabbro, petrography, 47b-48b
iron oxide, 135b
velocity and, 250b
iron-titanium oxide gabbro, 121a, 464b
geochemistry, 146a-147a
magnetic properties, 288b-289%b
mineralogy, 41b, 44b, 46b, 49b, 71b, 72b
mineralogy, origin of variation, 59b, 61b-62b
olivine gabbro contact, 56b, 59b, 73b
petrography, 43b, 112a-117a
undeformed, 123a
iron-titanium oxide-rich mylonite
origin of oxides in, 407b
plastic deformation, 402b, 406b
strain localization, 406b-407b

iterative nonhierarchical cluster analysis
(INCA), 273b-275b
model 1, 275b-277b, 281b
model 2, 277b-280b, 281b, 282b
layer 3
lithostratigraphic evolution, 439b-513b
logging data, 325b
metamorphism and alteration, 541b-548b
seismic reflection profiling, 245b-250b
ultrasonic attenuation, 253b-259b
layering, 121a-122a, 128a
lead isotopes, 129b-133b, 137h, 139b
lead/neodymium isotope ratio, 138b
leucocratic diopside-bearing veins, 198b
fluid inclusions, 204b-205b
petrography, 188b-189b
leucocratic rock, 155b
liquid immiscibility, 96b-98b
liquid line of descent, 82b-84b, 90b, 95b-96b,
98b-101b
lithology
distribution and associations, 377b, 380b
logging data, 183b
variability, 444b
lithostratigraphy, 4b, 22b, 77b-78b, 113b-114b,
128b-131b, 232b, 324b, 411b, 415b-417b,
424b, 443b
Unit 1, 89a, 97a, 208b, 311b, 542b
Unit 11, 89a, 97a, 99a-100a, 20822093, 311b,
542b
Unit I11, 90a, 100a-10la, 209a, 312b, 542b
Unit IV, 90a, 102a, 2093, 312b-313b, 542b-
543b
Unit V, 90a, 102a, 2093, 313b, 543b
Unit VI, 90a, 102a-103a, 2093, 313b, 543b
location, 89a, 90a, 114b, 182b, 262b, 272b,
324b, 336b, 410b, 416b, 432b
logging, 209a-210a
azimuth, deviation, and caliper, 170a
dual induction-sonic-caliper-natural  gamma,
168a, 173a
dua laterolog resistivity, 169a, 176a, 177a
geochemical, 169a, 174a, 175a, 177a-178a
geochemical, vs. X-ray fluorescence, 179a
induction-resistivity-caliper, 169a, 176a, 177a
litho-density, 169a
magnetometer, 171a
physical properties, 169a, 172a, 177a
summary logs, 214a-222a
temperature, 171a
logging comparisons, 555b-556b
macroscopic features, 143b
magma
liquid source, 487b-488b
viscous flow in solidifying, 400b, 403b, 404b
magma chamber, 14b
magma mixing, 508b
magma, parental
composition, 83b-86b
excluded elements, 86b
Types A-D, 85b
magmatic differentiation
conditions, 101b-102b
in deforming crust, 103b-104b
magmatic foliation, 419b, 499b
magmatic intrusions, 445b, 507b-509b
amphibole composition, 165b
mineralogy, 167b
plagioclase composition, 164b
pyroxene composition, 164b
structures not related to, 173b
structures related to, 172b
magmatic stratigraphy, 154b-155b
magnesium number, 476b
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magnesium oxide, 136b
magnetic anomalies, 307b
bathymetry, 378b
identification, 382b-384b
intrusive rocks and origin of, 300b-302b
layer 3 magnetic properties and, 320b
near transform, 384b-389b
magnetic properties, 90a, 150a-157a, 209a
altemating field demagnetization, 153a-154a,
155a, 1563, 291b-292b, 294b-295b, 302b
degree of metamorphism/alteration and, 294b-
296b, 300b, 303b
directional coherence, 319b-320b
discrete samples vs. magnetic logs, 313b-318b
hard rock, 21a
inclinations, 154a-156a, 157a
intensity of magnetization vs. magnetic field,
313b-315b
Koenigsberger ratio, 153a, 154a, 290b-301b,
305b
lithostratigraphic correlation, 310b-313b
logging data, 309b-320b, 554b-555b
median demagnetizing field, 305b
natural remanent magnetization, 151a, 153a,
156a, 286b, 291b, 304b, 317b
secondary component, 293b-294b
stable inclination, 292b-293b, 296b, 297b-
300b, 301b, 302b, 315b-317b
susceptibility, 151a-153a, 154a, 286b, 291b,
304b, 314b, 315b, 316b
thermal demagnetization, 154a, 291b-292b,
296b
vertical magnetic field, 316b, 317b
magnetometer logs, 191a-193a, 200a, 201a,
202a, 2033, 210a
median tectonic ridges, 371b-373b
evolution, 392b
melanogranophyre absence, 102b-103b
melt density, 98b
metagabbro
amphibole composition, 165b
deformation, 136a
foliated, 287b
magnetic properties, 287b
physical properties, 157a
metagabbro, veined
fluid inclusions, 202b-204b
petrography, 186b-187b
metal content, 120b
metamorphism
dynamothermal, 90a, 129a-132a
high-temperature, 543b-544b
mineral assemblages, 159b-160b, 163b, 165b-
170b
mineral distribution, 171b-172b
stratigraphy, 156b-157b
styles of, 171b-172b
sulfide-oxide relationship, 134a-136a
synkinematic conditions, 420b-421b
mica, 167b
microgabbro
contact relationships, 458b
location, 118a
textural variation, 130a
mineral chemistry, 5b, 49b-56b, 154b,
189b-200b
variations between rock types, 49b
mineralogy, 5b, 90b-96b, 99a, 184b-185h
of ambiguous origin, 166b-170b
covariation, 12b-13b, 18b, 78b-79b, 80b
genetic relationships, 33b-35b
igneous rock, 23b-27b
incompatible elements, 166b-167b
iron-titanium oxides, 123a-125a
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lithologic variability, 470b-488b
lithostratigraphic correlation, 542b-543b

of metamorphosed gabbro, 125a-126a, 167b
post-kinematic, 160b, 163b, 165b-166b
primary, 108a-115a

secondary, 199b-200b, 202b-203b

silicate phase relationship, 126a-129a
sulfide, 125a-126a

in undeformed gabbro, 125a

variations between rock types, 27b, 29b-31b,

33b-35b
velocity and, 233b-234b
multichannel sonic logs, 213a, 264b, 266b
operations, 1783, 180a-182a, 183a, 184a
tools, 178a
mylonite
shear, 421b
veined, 186b-187b
mylonitic gabbro, 132a

mylonitic metagabbro, veined, fluid inclusions,

202b
navidrill coring system, 96a
assembly, 34a-35a
deck test, 35a-36a
deployment, 36a-37a
mechanical design evaluation, 37a-38a
unsupported spudding, 37a
neodymium isotopes, 129b-133b, 139%b
nickel, 136b
nickel/aluminum ratio, 120b
niobium, 135b
normal faulting, ridge-transform intersection,
394b, 396b
objectives, 3a, 90a, 127b
olivine

chemical composition, 6b-7b, 15b, 20b, 23b,

52b-53b
chemical composition, at contacts, 69b
dynamic recrystallization, 401b
iron oxide/magnesium oxide ratio, 19b
in metagabbro, 173b
mineralogy, 90b, 481b-483b
plastic deformation, 402b
pseudomorphed, 550b
trace elements, 56b, 62b
olivine gabbro, 125a, 445b, 449b, 465b-466b,
467b, 468b
clothespin structure, 538b
contact relationships, 28b, 32b, 457b-459b
ductile deformation, 534b
geochemistry, 146a
magnetic properties, 287b-288b, 289b-290b
mineralogy, 25b, 41b
oxide-bearing gabbro contact, 79b
petrography, 107a-111a
olivine gabbronorite, petrography, 47b
olivine iron-titanium oxide microgabbro, 48b
olivine microgabbro, 445b, 447b, 467b-468b
mineralogy, 25b
olivine pigeonite gabbro, 47b
olivine-bearing gabbro
magnetic properties, 287b-288b
mineralogy, 41b
petrography, 107a-111a
olivine-rich gabbro, magnetic properties, 290b
olivine-titanium oxide gabbro, 48b
opague minerals, 10la
petrology, 114b-117b
operations, 91a-97a, 324b, 334b-335b
logging, 96a-97a
television/sonar survey, 92a, 94a
orthopyroxene
chemical composition, 12b, 53b, 60b-61b
in clinopyroxene, 122a
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oxide minerals, 67b
oxide gabbro, 448b
geochemistry, 479b-480b, 482b-483b
mineralogy, 479b-480b
oxide gabbronorite, 448b
oxide microgabbronorite, 445b, 467b
oxide minerals, 69b, 91b, 94b, 102b
in orthopyroxene, 67b
oxide olivine gabbro, 26b-27h, 448b, 468b
contact relationships, 462b, 464b
modality, 33b
origin, 464b-465b
penetrative deformation, 469b
oxide olivine microgabbro, 448b
oxide-bearing gabbro
in brittle-ductile deformation zones, 469b
penetrative foliation, 460b
textural relationships, 461b
oxide-free gabbro
geochemistry, 475b-479b
mineralogy, 475b-479b
oxide-rich gabbro, magmatic extension cracks,
460b
oxides, 14a
oxygen isotopes, 129b-131b, 133b, 135b-136h,
154b, 158b, 170b-171b
controls on, 173b-174b
plagioclase vs. clinopyroxene, 139b, 140b
patchy olivine gabbro, 447b, 467b-468b
protolith, 470b
patchy oxide olivine gabbro, 448b
peridotite, 381b
permeability, 90a, 200a—205a, 210a
along crosscutting fractures, 554b
constant-rate injection vs. slug tests, 345b
drill-string packer experiments, 336b-339b
in-situ vs. calculated, 336b
lithostratigraphic correlation, 266b-267b,
346b
logging data, 267b-268b
transmissivity and, 341b-342b, 343b, 345b
vertical distribution, 556b
petrography, 90b, 107a-122a
lithostratigraphic correlation, 48b, 186b,
542b-543b
petrology, Zones |-V, 77b-78b
physical properties, 19a, 90a, 157a-163a, 227b,
229b-231b
physiography, 359b-361b
SeaBeam survey, 363b-364b
pigeonite gabbro, 47b, 120a
plagioclase
chemical composition, 8b-9b, 15b, 53b-56b,
69b
contact relationships, 69b
in disseminated oxide olivine gabbro, 31b
dynamic recrystallization, 401b, 419b
in iron-titanium oxide gabbro, 62b, 64b, 69b
in late magmatic intrusions, 164b
in metagabbro, 164b, 189b, 23%b
mineralogy, 90b-91b
in olivine gabbro, 30b
orientation, 239, 251b
in oxide olivine gabbro, 34b
plastic deformation, 402b
recrystallized grain size, 421b-422b
trace elements, 52b-56b, 62b
veinlet, 188b
xenocrysts, 179b
plastic deformation, 103a-105a, 155h, 159b,
172b
gabbros with large recrystallized grains, 403b-
405b, 406b-407b

gabbros with small recrystallized grains,
405b-406b, 407b
porosity, 258b, 325b-326b, 327b
alteration and, 261b-262b, 263b
formation factor and, 328b, 331b
vs. resistivity, 328b, 331b
porphyroclastic gabbro, petrography, 107a
positive displacement coring motor (PDCM)
mechanical evaluation, 26a—28a
operating pressures, 25a-26a
unsupported spudding, 25a, 31a-32a
pressure, permeability and, 337b-339b,
341b-342h, 344b
principal component analysis, 273b, 274b, 283b
pseudomorphs, 163b, 165b
pyroxene
breccia and veins, 162b
in clinopyroxene, 169b
in deformed gabbros and late magmatic intru-
sions (LMIs), 161b
in foliated metagabbro, 549b
mineralogy, 90b-91b
olivine vs. oxide-bearing olivine gabbro, 531b
reaction corona, 135a, 137a
residual melt porosity, 79b-82b, 106b-107b
lithostratigraphic correlation, 81b-82b
ridge-transform intersection, 366b
bathymetry, 365b, 367b
inside corner highs, 368b
nodal basins, 366b
oblique slip, 498b
outside corners, 368b
topographic asymmetry, 368b
transform volcano, 366b, 368b
rift valleys, physiography, 364b-366b
rotary coring bit, 93a, 95a-96a
operations, 32a-33a
performance evacuation, 33a-34a
rubidium, 135b
salinity and, 330b
sediment ponds, seismic reflection profiling,
370b
seismic anisotropy, 554b
seismic stratigraphy
data processing, 221b-222b
methods, 219b-221b
properties contralling reflectivity, 247b-249b
reflection profiling, 93a, 223b-225b
seismic velocity, 553b
shear-wave splitting, 241b
silica, velocity and, 247b
silicates
in igneous rock, 24b
mineral fractionation, 99b-100b
mineralogy, 92b-93b, 108b-111b
trace elements, 12b
slug tests, 335b-336b, 341b-342b
sodium oxide, 135b, 478b
stable isotopes, 206b-207b
stable remanent magnetic vector, 409b-410b
stress, 556b
seawater circulation and, 505b-507b
strontium isotopes, 129b-131b, 139b
Vs. oxygen isotopes, 140b
strontium in parental magma, 107b
strontium/neodymium ratio, 136b
structural stratigraphy, 411b, 417b, 424b
sulfide
igneous, 114b-115b, 116b, 119b-120b
recrystallization changes, 93b-95b
secondary, 115b-117b, 118b, 120b-121b
sulfur, 117b
in basaltic glasses, 88b-89b
distribution, 119b-120b
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evolution, 99b, 101b
hydrothermal alteration, 120b-121b, 123b
sulfur isotopes, 118b-119b, 121b-123b
surface conductivity vs. resistivity, 328b
synkinematic differentiation, 486b-487b
synkinematic late-magmatic gabbro, 448b
synkinematic minerals, 160b, 165b-166b
textural type correlation, 171b
synthetic seismogram, 245b-247b, 248b, 251b
talc, 167b
tectonic evolution, 90a-91a, 359b-396b
three-step scenario, 427b-428b
tectonic setting, 76b-77b, 415b-416b, 541b
tectonic stratigraphy, Zones 1-5, 501b-503b
temperature, 98b
borehole profile, 266b
equilibrium, 352b-353b, 354b
logging data, 165a-168a, 171a, 347b, 349
texture
deformed gabbros, 403b, 421b, 508b
distribution by type, 107a
igneous rock, 23b-27b, 38b-39b, 41b-44b
late-magmatic deformation, 537b
thermal conductivity, 19a-21a, 23a, 163a-1653,
166a, 167a
thermal modeling, 347b-354b
one-dimensional conduction from transient
boundary temperatures, 352b-354b
two-dimensional conduction simulation of ad-
vection, 349b-352b
uniformly conducting model, 350b
titanium oxide, 135b, 479b
titanium oxide/calcium ratio, 474b
titanium oxide/magnesium ratio, 473b
titanomagnetite, magnesium oxide/aluminum
oxide content, 99b

trace elements, 138a
trace minerals, 147a, 150a
transform tectonic zone
inactive fracture zone valley, 373b
nontransform walls, 373b, 376b
paleotransform walls, 376b-377b
present-day transform slip zone, 373b
transform walls, 371b
transtensional transform basins, tectonic
evolution, 389b-392b
transverse ridges, 368b, 369b, 371b
tectonic evolution, 392b-396b
troctolite, 427b, 447b, 468b
chemical composition, 13b
geochemistry, 146a
location, 118a
magnetic properties, 290b
mineralogy, 24b-25b, 41b
petrography, 11la-112a
troctolitic gabbro, 447b, 468b-469b
troctolitic microgabbro, 24b-25b, 447b, 468b
troctolitic oxide gabbro, 448b
trondhjemite, 447b-448b, 461b
alteration stratigraphy, 503b
fluid inclusions, 204b
intrusion breccia, 535b
oxygen isotope values and, 138b-139%b
petrography, 187b
veins, 545b
trondjhemite, geochemistry, 147a
ultrasonic attenuation
errors in measurement, 254b-255b
experimental methods, 253b-254b
measurements under pressure, 255b-256b
uplifted blocks, 207a-208a
veins
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amphibole, 105a, 136a
carbonate, 104a, 552b
density, 171b, 494b-496b
dip orientation, 492b-493b
distribution, 506b
felsic, 119a
filling of inclined, 545b-546b
hornblende, 549b
hydrothermal-plagiogranite, 138a
mineral assemblages, 159b-160b, 163b, 165b-
170b
mineralogy, 172b-173b
synkinematic minerals, 165b-166b
thomsonite, 179b
velocity, 164a, 222b-223b, 228b-229b, 231b
attenuation and, 258b
crack porosity and, 233b, 234b
density relationship, 162a, 238b, 239b
for isotropic gabbros, 244b
logging data, 246b
vs. elasticity, 242b-243b
vs. porosity, 163a
vertical seismic profile, 182a-191a, 192a, 1933,
197a, 225b, 553b-554b
geological setting, 183a, 185a
methods, 185a-187a
navigation and weather, 187a
objectives, 182a
operations, 187a-188a
previous borehole seismology, 182a-183a
stacked seismograms, 194a-196a
water/rock ratio, 174b
zeolite, 168b
veins, 552b
zirconium, 135b
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