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INDEX TO VOLUME 164

This index covers both the Initial Reports and Scientific Results portions of Vol-
ume 164 of the Proceedings of the Ocean Drilling Program. References to page
numbers in the Initial Reports are preceded by “A” with a colon (A:) and to those in
the Scientific Results (this book) by “B” with a colon (B:). 

The index was prepared by Earth Systems, under subcontract to the Ocean Drill-
ing Program. The index contains two hierarchies of entries: (1) a main entry, defined
as a keyword or concept followed by a reference to the page on which that word or
concept appears; and (2) a subentry, defined as an elaboration on the main entry fol-
lowed by a page reference.

The index covers volume text, figures, and tables but not core-description forms
(“barrel sheets”), core photographs, smear-slide data, thin-section descriptions, or
CD-only tables. Also excluded from the index are bibliographic references, names
of individuals, and routine front and back matter.

The Subject Index follows a standard format. Geographical, geologic, and other
terms are referenced only if they are subjects of discussion. A site chapter in the Ini-
tial Reports is considered the principal reference for that site and is indicated on the
first line of the site’s listing in the index. Such a reference to Site 994, for example,
is given as “Site 994, A:99–174.”

The Taxonomic Index is an index relating to significant findings and/or substan-
tive discussions, not of species names per se. This index covers three varieties of
information: (1) individual genera and species that have been erected or emended
formally, (2) biostratigraphic zones, and (3) fossils depicted in illustrations. A taxo-
nomic entry consisting of both genus and species is listed alphabetically by genus
and also by species. Biostratigraphic zones are listed alphabetically by genus; zones
with letter prefixes are listed under “zones.”

For further information, including available electronic formats, contact the
Senior Production Editor, Ocean Drilling Program, 1000 Discovery Drive, College
Station, Texas 77845-9547, U.S.A., e-mail: pub_production@ODP.TAMU.EDU
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acetate, pore water, B:389 
acoustic logs, gas hydrates, B:193–198 
acoustic reflection tomography, gas hydrates, 

B:273–281 
adenosine 5'-triphosphate proxy 

bacteria, B:393–398 
principal component analysis, B:396–398 
vs. depth, B:396 
vs. luminescence, B:396 

advection 
chloride profiles, B:132–136 
evidence, A:270 
methane, A:266, 272 
pore water, B:221–228 

age vs. depth 
Blake Ridge, B:258, 310, 336 
Site 994, A:118 
Site 995, A:188 
Site 996, A:260 
Site 997, A:291; B:136 
Sites 991–993, A:81; B:326 

Alaska North Slope, gas hydrates, B:180 
algae, sediments, B:48, 50–51, 53–56 
alkalinity 

pore water, A:89, 128, 264, 300–301 
sediments, A:249 
sulfate depletion, A:90 
vs. depth, A:93, 131, 203, 271, 303; B:89, 

91–92, 144, 305 
alkanes 

sediments, B:48–51 
See also isoalkanes; n-alkanes 

alteration, flora, B:337–338 
aluminum logs, vs. depth, A:140 
aluminum/titanium ratio, sediments, B:149 
ammonium 

pore water, A:89, 128, 264, 300; B:171–172    
vs. depth, A:93, 131, 203, 271, 303; B:172 

ammonium/chloride ratio, vs. depth, A:273 
Anomaly 5/Gilbert boundary, sediments, A:190 
aragonite 

authigenic carbonates, B:287–289 
lithologic units, A:75, 246–247, 249 
photomicrograph, A:255; B:290 
scanning electron microscopy, B:291 
vs. depth, A:255 

Archie relation, well-logging, B:187–189 
argon, time–pressure–volume plots, A:265 
arsenic, vs. depth, B:159 
ascidians, Site 991, A:81 
assemblages 

planktonic foraminifers, B:350 
See also gyre-margin/slope-water assemblage; 

Mid-Pleistocene Revolution; subpolar 
assemblage; subtropical gyre 
assemblage; warm-water (Gulf Stream) 
assemblage 

Atlantic Ocean W, gas hydrates, A:5–12 
attenuation, compressional wave velocity, 

B:265–271 
authigenesis 

carbonates, B:285–311 
lithologic units, A:78–79, 96 
photomicrograph, A:75 
sediments, A:190 
See also diagenesis 

bacteria 
adenosine 5'-triphosphate proxy, B:393–398 
biogeochemical cycling, B:388–389 
biomass, B:387–388 
gas hydrates, B:8–9 
populations, B:383–384, 386 
potential activity, B:384–386 
productivity, B:387–388 
proxy, B:393–398 
sediments, B:381–391, 393–398 
vs. depth, B:383, 385, 387–389, 397 
See also geomicrobiology 

banding. See color bands 
barium, vs. depth, B:161 
basement, contours, A:10 
bathymetry 

contours, A:10 
Site 994, A:102, 104 

beta-hopanes, sediments, B:48–51 
biocalcarenite, photomicrograph, A:255 
biocalcirudite 

lithologic units, A:246–247 
photograph, A:252 
See also calcirudite 

bioclasts 
photograph, A:252 
See also clasts 

biogenic components, lithologic units, A:110–111 
biogeochemical cycling, bacteria, B:388–389 
biomass, bacteria, B:387–388 
biostratigraphic datum events 

calcareous nannofossils, B:333–334, 336 
new, B:336 

biostratigraphic datums. See nannofossil datums 
biostratigraphy 

diatoms, B:365–376 
nannofossils, B:331–341 
Site 991, A:81–82 
Site 992, A:82 
Site 993, A:82 
Site 994, A:114–117 
Site 995, A:185–189 
Site 996, A:256, 258 
Site 997, A:290–292; B:344–351 
vs. depth, A:80 

bioturbation 
lithologic units, A:106–107, 109–110, 

179–182, 246, 283–284 
photograph, A:285 
See also burrows 

bituminite, composition, B:50–56 
bivalves, lithologic units, A:246 
Blake Outer Ridge, lithology, B:229–236 
Blake Ridge 

authigenic carbonates, B:301–312 
biostratigraphy, B:331–341 
compressional wave velocity, B:265–272 
diagenesis, B:139–146 
gas hydrates, A:5–12; B:3–10, 13–46, 

247–249 
gas sources, B:67–78 
geochemical logs, B:199–215 
geology, A:9–10 
geomicrobiology, B:379–391 
geotechnical properties, B:421–429 
grain size, B:237–245 
hydrocarbons, B:47–58 
magnetostratigraphy, B:411–418 
methane, B:79–85, 87–128 
noble gases, B:165–170 
oxygen isotopes, B:59–66 
pore-water geochemistry, A:300–301; 
B:129–137 

pressure core sampler, B:439–443 
reflectors, B:273–281 
rock magnetism, B:401–409 
sediment composition, B:313–324 
seismic profiles, A:47–56, 59 
seismic and thermal surveys, B:253–264 
structure, A:47–48 
water content and porosity, B:431–434 
well-logging, B:179–191, 193–198 
See also Blake Outer Ridge; Blake Ridge 

Diapir; Cape Fear Diapir 
Blake Ridge Diapir 

authigenic carbonates, B:285–300 
gas hydrates, B:219–228 
geotechnical properties, B:421–429 
origin, A:272 
salinity, B:5–7 
seafloor pockmarks, A:249–250 

Blake Ridge Transect, sediments, B:3–4 
blanking, gas hydrates, B:260 
Bolliella, vs. depth, B:356 
bromide 

gas hydrates, B:8 
vs. depth, B:134 

Brunhes/Matuyama boundary 
sediments, A:119, 189, 258, 292 
water masses, B:359 

Brunhes Chron 
sediments, A:119 
water masses, B:358, 362 
See also Brunhes/Matuyama boundary; 

Matuyama/Brunhes boundary
buried faults, gas hydrates, A:49–51 
burrows 

lithologic units, A:107–108, 180–182, 284 
photograph, A:285 

butanes. See isobutane; isobutane/n-butane ratio; 
n-butane 

cadmium, vs. depth, B:161 
calcirudite 

lithologic units, A:246–247 
photograph, A:253 
See also biocalcirudite 

calcite 
authigenic carbonates, B:287–289, 303–306 
carbon/oxygen ratio, B:206–207 
diagenesis, B:139–146 
lithologic units, A:75, 110–111, 182–183, 

246–247 
photomicrograph, A:255 
vs. depth, A:74, 78, 80, 112, 182, 255, 286; 

B:155, 207–210, 308 
X-ray diffraction data, A:112 

calcite, magnesian, authigenic carbonates, B:287– 
289 

calcium 
lithologic units, A:285 
pore water, A:89, 128, 264, 300–301 
vs. depth, A:131, 203, 271, 303; B:155, 303, 

305 
water-sampling probe, A:196 
See also magnesium/calcium ratio; 

strontium/calcium ratio 
calcium/chloride ratio, vs. depth, A:273 
caliper logs, vs. depth, A:138, 209, 307; B:182 
Cape Fear Diapir 
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diagenesis, B:139–145 
geology, A:9–10, 94–96 
geotechnical properties, B:421–429 
salinity, B:5–7 

Cape Fear Slide 
geochronology, B:325–327 
geology, A:9–10 

carbon 
anaerobic methane oxidation, B:94 
gas hydrates, A:143–144, 215 
sediments, A:91

carbon, dissolved inorganic, carbon isotopes, 
B:67–77 

carbon, in-situ dissolved inorganic, origin, 
B:72–73

carbon, total organic 
mass accumulation rates, A:149, 221; B:53 
sediments, A:87, 125, 128, 197, 263–264, 269, 

297–298, 301; B:48–51, 395
vs. depth, A:90, 129, 149, 202, 221, 269, 302, 

314; B:48, 396
carbon/nitrogen ratio 

sediments, A:88, 126–128, 197, 297–298, 301; 
B:395–398 

vs. depth, A:90, 129, 202, 302; B:396
carbon/oxygen ratio 

gas hydrates, A:143–144; B:203–211 
logs, A:144 
reservoir models, B:200–203 
vs. porosity, B:201, 203–204 

carbon-14 age 
sediments, B:325–327 
vs. depth, B:326 
See also geochronology

carbon dioxide 
gas hydrates, A:255; B:40–45 
isotopes, B:67–77 
mass balance, B:76 
sediments, A:197, 263 
vs. depth, Blake Ridge, A:199–200, 268–269; 

B:91, 383 
See also methane/carbon dioxide ratio 

carbon dioxide, total dissolved, vs. depth, B:89
carbon isotopes 

anaerobic methane oxidation, B:94 
aragonite cemented vein-like void filling, 

B:299 
authigenic carbonates, B:289–290, 292–294
carbonates, B:140–146, 303–311 
degassing of methane-saturated water, 

B:111–112 
dissolved inorganic carbon, B:67–77 
gases, B:51, 53, 67–77, 140–146, 303–311 
methane in gas hydrates, B:21–23, 40–45, 

79–85, 101– 112 
pore water and authigenic carbonates, B:292 
pore-water carbon dioxide vs. depth, B:298 
time series plots of methane values, 

B:105–107 
vs. depth, B:45, 54, 74, 84, 104, 144, 308–310; 

B:299 
vs. deuterium, B:23, 75 
vs. methane volume, B:108–110 
vs. methane/ethane + propane ratio, B:58 
vs. methane/ethane ratio, B:75 
vs. molecular ratios of hydrocarbons, B:23 
vs. oxygen isotopes, B:297, 308 
vs. successive increments in models, B:77

carbon isotopes, in ethane, vs. carbon isotopes in 
propane, Blake Ridge, B:58 

carbon isotopes, in propane, carbon isotopes in 
ethane, B:58 

carbonate, diagenetic, vs. depth, A:74, 78, 80 
carbonate cement, photograph, A:253 
448
carbonate concretions 
depth, A:251 
lithologic units, A:246
See also carbonate nodules 

carbonate concretions, authigenic 
distribution, A:275 
lithologic units, A:246–247 

carbonate content 
authigenic carbonates, B:289, 303–306 
carbon/oxygen ratio, B:203–206 
lithologic units, A:179–182, 284 
sedimentation, A:220–221 
sediments, A:91, 128, 201, 269, 301; 

B:231–236, 315–316, 395 
vs. depth, A:90, 129, 202, 269, 302; B:232, 

256–257, 316, 396 
carbonate crusts, lithologic units, A:248–249 
carbonate nodules

photograph, A:79, 252–253, 285 
See also carbonate concretions

carbonate nodules, authigenic, gas hydrates, B:8–9 
carbonate rhombs, authigenic, photograph, A:183 
carbonate rhombs, sediments, A:183 
carbonates 

cement, A:271–272 
diagenesis, A:8 
lithologic units, A:111 
mass accumulation rates, A:149 
percentage vs. depth, B:292 
precipitation, A:266; B:290–291 
spectral data, B:319–322 
stable isotopes, B:139–146 
X-ray diffraction data, B:307 
See also aragonite; biocalcarenite; 

biocalcirudite; calcirudite; calcite; 
carbonate cement; carbonate 
concretions; carbonate crusts; 
carbonate nodules; carbonate rhombs; 
dolomite; dolomite nodules; dolomite    
rhombs; sparite 

carbonates, authigenic 
methane-derived, B:285–300 
mineralogy, B:305–306 
photomicrograph, B:290 
zonation, B:301–312 

carbonates, diagenetic 
lithologic units, A:285 
vs. depth, A:111, 181, 283 

Carolina Rise 
gas hydrates, A:5–12; B:3–10 
geology, A:9–10 

Carolina Rise Diapirs 
geology, A:9–10 
rock magnetism, B:401–409 

Carolina Trough 
diapirs, A:272 
geology, A:9–10 

cement 
authigenic carbonates, B:287–289 
carbonates, A:271–272 
scanning electron microscope 

photomicrograph, B:291 
See also carbonate cement 

cement, peloidal micritic, photomicrograph, A:255 
cementation 

photograph, A:253, 285 
sediments, A:249 
See also carbonate cement 

chemosynthetic communities 
lithologic units, A:248–249 
photograph, A:249 

chloride 
advecting fluids, A:272 
diffusion, A:130–132 
enrichment, A:89–90, 96 
gas-hydrate estimates, A:315–316 
gas hydrates, A:200; B:7–8, 220
gradients, A:130–132 
pore water, A:88–89, 128, 198, 264, 296, 

298–301; B:4 
remanent magnetization, A:260–261 
vs. chlorine isotopes, B:135 
vs. depth, A:93, 130, 151, 154, 203–204, 

223–224, 271, 303, 316–317; B:6, 
63–64, 91, 131–135, 222, 224, 230, 
256–257 

vs. deuterium, B:223 
vs. sodium/chloride ratio, A:93 
vs. temperature, A:204 
water-sampling probe, A:196 
See also ammonium/chloride ratio; 

calcium/chloride ratio; chlorinity; 
magnesium/chloride ratio; 
sodium/chloride ratio; 
strontium/chloride ratio 

chloride anomalies, vs. oxygen isotopes, B:61, 63 
chlorine isotopes 

pore water, B:129–137 
vs. chloride, B:135 
vs. depth, B:131–135 

chlorinity 
gas hydrates, A:317; B:40, 42–43, 247–249 
vs. depth, B:238–245 
vs. grain size, B:238–245 
See also chloride 

chlorite, spectral data, B:319–322 
chromium, vs. depth, B:157 
chromium/nickel ratio, vs. depth, B:162 
Chron C1n, sediments, A:119, 189
Chron C1n/C1r boundary, sediments, A:119, 189, 

292 
Chron C1n/C1r.1r boundary, sediments, A:258
Chron C1r, sediments, A:119, 189
Chron C1r.1r/C1r.1n boundary, sediments, A:258 
Chron C2An, sediments, A:119 
Chron C2An/C2r boundary, sediments, A:189, 292 
Chron C2Ar/C2An boundary, sediments, A:190 
Chron C2n, sediments, A:119, 189, 292 
Chron C2r, sediments, A:119 
Chron C3An/C3r boundary, sediments, A:190 
Chron C3r/C3n boundary, sediments, A:190 
clasts 

cement, A:271–272 
lithologic units, A:246 
See also bioclasts; clay clasts; intraclasts; mud 

clasts
clay, foraminifer-bearing, lithologic units, 

A:281–283
clay, nannofossil 

lithologic units, A:69–72, 74–75, 78–79, 
94–96, 105–109, 179–181, 245–246, 
281–284

photograph, A:107–109 
clay, silty 

lithologic units, A:73–75, 245–246 
photograph, A:108   

clay clasts 
lithologic units, A:69–75, 78, 94–96, 110 
photograph, A:76–77, 110 

clay conglomerate 
lithologic units, A:69–70, 75–80, 110 
sediments, A:247–249 

clay minerals 
carbon/oxygen ratio, B:205–206 
lithologic units, A:110–111, 284–286 
sediments, A:182–183 
vs. depth, B:375 
X-ray diffraction data, A:112 



VOLUME 164 SUBJECT INDEX folds
See also chlorite; illite; kaolinite; 
montmorillonite; nontronite; smectite 

clays 
lithologic units, A:75 
photograph, A:61, 183 
vs. depth, A:74, 78, 80, 112, 182, 255, 286; 

B:233, 375 
claystone, bioturbated, photograph, A:285 
claystone, lithologic units, A:110, 181–182, 284 
claystone, nannofossil-bearing, photograph, A:285 
cobalt, vs. depth, B:158 
coercivity 

greigite, B:403–404 
magnetite, A:191–192 
sediments, A:85–86, 121, 261; B:404 

coercivity spectra
demagnetization, A:85 
sediments, A:121–122; B:405, 407, 408 

color. See variegated color 
color bands, lithologic units, A:70–73, 77–78, 246 
color reflectance, lithologic units, A:179–182, 

281–284 
composite section 

Site 995, A:180 
Site 997, A:282 
vs. depth, A:70 

compressional wave velocity 
attenuation, B:257, 265–272 
gas hydrates, B:254–255, 257 
in-situ measurements, B:265–272 
vs. depth, A:217 

concretions. See carbonate concretions 
conglomerate. See clay conglomerate 
consolidation 

sediments, B:422–423, 426 
vs. void ratio, B:427–428 

contamination, samples, A:132 
continental margin 

hydrocarbon gases, B:29–46 
sediment instability, A:6 

contourite, lithologic units, A:111, 286 
cooling, faunal assemblages, B:361–362 
copper, vs. depth, B:158 
core recovery, vs. depth, A:150, 223, 314 
cores 

gas hydrates, B:247–249 
porosity, B:185 

correlation coefficients, major elements, B:148 
crenulated structures, photograph, A:72 
cross laminations, lithologic units, A:284 
crystal habit, gas-hydrate, photomicrograph, 

A:257 
crystal structure, gas hydrates, A:8; B:9, 39, 41–42 
cyclopentane, gas hydrates, B:30–35 

Davis/Villinger Temperature Probe, sediments, 
A:311 

debris flows 
lithologic units, A:246–249 
photograph, A:110 
See also landslides; mass transport deposits; 

slumps 
decomposition, gas hydrates, B:285–300 
deformation 

hysteresis parameters, B:407 
lithologic units, A:69–73, 94–96 
photograph, A:71–74, 76–77 
See also crenulated structures; liquid limit; 

overconsolidation; plasticity index; 
recumbent folds; soft sediment 
deformation 

degassing 
lithologic units, A:109, 284 
methane, B:101–112 
photograph, A:108 
pressure core sampler, B:113–126 
water-sampling probe, A:196 

demagnetization 
plots, A:84 
sediments, A:190–191 
Zijderveld plots, A:119, 262, 293; B:412 

demagnetization, thermal 
sediments, B:404 
vs. temperature, A:193 

density, grain, vs. depth, A:94–95, 134, 205, 274, 
304 

density, wet-bulk, vs. depth, A:94–95, 134, 205, 
274, 304 

density logs 
porosity, B:185 
vs. depth, A:139, 142–143, 210, 212–214, 308 
See also gamma ray–density logs; gamma 

ray–density–porosity logs 
deposition 

shallow hydrates, B:233–234 
See also precipitation; sedimentation 

deuterium 
gas hydrates, A:8; B:40–45, 220–221 
methane in gas hydrates, B:21–23, 67–77 
pore water, B:129–137 
vs. carbon isotopes, B:23, 75 
vs. chloride, B:223 
vs. depth, B:132, 222 

diagenesis 
authigenic carbonates, B:301–312 
cement, A:271–272 
lithologic units, A:285 
lithology, A:313–314 
methanogenesis, B:82–84, 88–92, 227–228 
photograph, A:109 
photomicrograph, A:75 
sedimentation, A:220–221 
sediments, A:6, 190, 247–249; B:139–146 
siderite and dolomite, A:149 
sulfate models, B:93, 95 
zonation, B:306–307 
See also authigenesis; cementation; induration; 

magnetic diagenesis 
diapirs 

echograms, A:251 
geology, A:9–10, 79–80 
origin, A:272 
rock magnetism, B:401–409 
salinity, B:5–7 
seafloor pockmarks, A:270–272 
side-scan sonar, A:67 

diatom abundance 
vs. age, B:376 
vs. sedimentation rates, B:375 

diatoms 
biostratigraphy, B:365–376 
lithologic units, A:78, 110, 180–182, 245–246, 

284 
photograph, B:236 
supersaturation, B:233–234 
vs. depth, A:78, 111, 181, 283; B:375 

Didemnidae, Site 991, A:81 
diffusion, chloride profiles, B:132–136 
dissolution 

lithologic units, A:75 
planktonic foraminifers, B:351 

dolomite 
authigenic carbonates, B:287–289, 303–306 
crystallography and stable isotopes, B:145 
diagenesis, A:149, 314; B:139–146 
lithologic units, A:75, 78, 109–111, 180–182, 

285 
nodules, B:293 
photograph, A:109, 182–183 
sediments, A:247 
vs. depth, A:74; B:155
X-ray diffraction data, A:112 

dolomite, authigenic, photomicrograph, A:75
dolomite, ferroan, paramagnetism, A:84 
dolomite, microcrystalline, photomicrograph, 

A:80 
dolomite beds, lithologic units, A:283
dolomite nodules 

lithologic units, A:283–284 
photograph, A:108 

dolomite rhombs, scanning electron microscope 
photomicrographs, B:306 

domain structure
magnetite, B:404 
See also pseudo single domains 

downhole measurements 
Site 994, A:122–124, 136–144 
Site 995, A:193–197, 207–215 
Site 996, A:261–262 
Site 997, A:295–297, 307–310 
See also well-logging 

echograms, diapirs, B:287 
epithermal neutron porosity logs, vs. depth, A:141 
equilibrium dissociation, gas hydrates, B:22–26 
ethane 

gas hydrate occurring zone, B:55–56 
gas hydrates, A:255; B:30–35, 40–45, 51, 

53–56 
isotopes, B:71–72 
lithologic units, A:113 
microbial origin, B:73–75 
sediments, A:87, 125, 197, 262–263, 297 
vs. depth, A:199–200, 268–269, 299; B:53
See also methane/ethane + propane ratio; 

methane/ethane ratio 
ethene, gas hydrates, B:30–35 
euphotic zone, nannoflora, B:338 
eustacy

diatom abundance, B:376 
See also sea level changes 

fabric 
authigenic carbonates, B:287–289 
gas hydrates, A:7 

fabric, in-situ, gas hydrates, B:8 
factor analysis, spectral data, B:318–323 
faults 

gas hydrates, A:49–51, 289–290; B:8–9, 262 
lithologic units, A:70, 77 
seismic controls, B:257–258 
See also buried faults; microfaults; shallow 

faults 
feldspar 

lithologic units, A:75, 78, 110–111, 285 
vs. depth, A:74 
X-ray diffraction data, A:112 
See also potassium feldspar 

ferrimagnetism, sediments, B:402–404 
ferromanganese oxide, photograph, A:107 
Fisseler Water Sampler, pore water, A:296 
fissility, lithologic units, A:284 
fluid flow 

gas hydrates, A:7; B:9, 219–228 
precipitation, B:290–291 
salinity, A:130–132 
shallow hydrates, B:233–234 

fluid seepage, diagenesis, A:247 
fluid venting, gas hydrates, B:285–300 
folds 

lithologic units, A:70, 77 
photograph, A:72 
449
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See also recumbent folds 
foliation, magnetic susceptibility anisotropy, A:86 
foraminifer beds, lithologic units, A:283 
foraminifers 

isotope stratigraphy, B:173–175 
lithologic units, A:69, 79, 110–111, 179–181, 

245–246, 284 
Neogene, B:343–363 
photograph, A:107 
photomicrograph, B:290 
scanning electron microscopy, B:291 
Varimax factore matrix, B:358 
vs. depth, B:351–362 

foraminifers, planktonic 
assemblages, B:350 
biostratigraphy, B:344–363 
coiling change, B:350 
preservation and dissolution, B:351 
species diversity, B:351, 353 

formation evaluation, geochemical logs, 
B:199–215 

fractionation 
gas hydrates, A:8; B:45, 102–104 
oxygen isotopes, B:59–66 

fractionation factor 
noble gases, B:167–168 
vs. depth, B:76 

fractures 
lithologic units, A:110 
photograph, A:62, 259 

fragmentograms, sediments, B:50 
frequency, vs. depth, B:270 

gamma ray–density logs, A:323–326 
gamma ray–density–porosity logs 

Site 994, A:158–160, 167–170 
Site 995, A:230–233 

gamma ray–resistivity–sonic logs 
Site 994, A:161–163, 171–174 
Site 995, A:234–237 
Site 997, A:327–330

gamma-ray logs 
Site 995, A:227–229 
vs. depth, A:139–140, 156–157, 210–211, 

227–229, 308, 320–322 
gamma rays 

sediments, A:91–93, 133, 201, 269, 304 
vs. depth, A:94–95, 134, 205, 274, 304

gas/water volume ratio, gas hydrates, B:39–43 
gas composition 

collection chambers, A:301 
pressure core sampler, A:296 

gas fields, gas hydrate detection, B:169 
gas hydrate concentration 

estimate, B:221–224 
vs. depth, B:195–197, 214–215, 223, 281 

gas hydrate occurring zone, gas composition, 
B:55–56 

gas hydrates 
acoustic velocity, A:144 
bacteria, B:387–388 
carbonate nodules, B:9, 309–310 
Carolina Rise, A:5–12 
catwalk temperature, A:288 
chloride, A:200 
chloride enrichment, A:89–90 
chlorinity, A:317 
composition, A:255, 287–288, 297; B:13–28, 

30–46
composition and gas volume, A:257 
compressional wave velocity, B:265–272 
concentration, B:247–249, 277–278 
continental margin, B:29–36 
cores, A:184 
450
crystal structure, A:8; B:9, 39, 41–42 
decomposition, B:285–300 
defining zone of occurrence, A:151 
depth to base, A:316 
detection and indications, A:221–222, 

314–317; B:169, 179–191 
direct sampling, A:314 
discrepancy between observed and predicted 

base of stability, A:151, 315 
dissociation, A:130–132 
distribution, A:275, 316 
equilibrium dissociation, B:22–26 
estimates, A:151–152, 315–316 
gas-collection chambers, A:185, 288–289 
habit, A:223, 317 
hydration number, B:16–20 
in-situ fabric, B:8 
isothermal decompression analysis system, 

B:437–438 
lateral variability, B:8 
lithologic units, A:111–114; B:229–236 
log units, A:142–144 
microscale distribution, B:261–262 
migration, B:8–9 
noble gases, B:165–170 
nodules, A:305 
occurrence, A:222, 270–271, 289–290, 315; 

B:13–15, 183–185 
origin of fresher pore water, A:317 
overview, B:3–10 
photograph, B:5, 15, 41 
photomicrograph, A:257–258 
physical properties, B:8 
physical properties units, A:213–215 
pore water, B:59–66 
pressure–temperature conditions, B:22–26 
proxy measurements, A:150–151, 221–222, 

314–315 
reflectors, B:8, 273–281 
saturation, B:61–63, 187–189, 210–212 
seafloor pockmarks, A:271 
seismic and thermal surveys, B:253–264 
Site 996, A:249–255 
Site 997, A:286–290 
sources, A:7; B:168–170 
stability zone, A:193, 222, 294 
structure, B:16–20 
temperature, A:144, 255 
volume, A:194–195, 222–223; B:189–191, 

193–198 
vs. depth, A:154, 224, 317; B:66
well-logging, A:309–310; B:193–198 
X-ray CT imagery, B:14–15 
See also methane; natural gas

gas hydrates, massive, photograph, A:287 
gas hydrates, vein-type, photograph, A:259 
gas hydrates and indications, detection, 

A:149–152
gas release, sediment recovery, B:125–126 
gas venting, seafloor, hydrogen sulfide, B:6 
gas voids, sediments, A:87 
gas volume 

collection chambers, A:255–256 
vs. depth, A:116, 187, 260, 289 
vs. methane/ethane ratio, A:266

gases 
collection chambers, A:125, 127, 197, 201, 

268, 297 
composition, A:89–90, 124; B:384, 386–387 
continental margin, B:29–36 
gas hydrates, B:20–22 
geochemistry, B:30–46 
hydrate gas vs. sediment gas, B:43–45 
in-situ sampling, B:5 
isotopes, B:67–77 
pressure core sampler, A:194, 266, 295 
release experiments, A:193–194 
sources, B:224–225 
time–pressure–volume plots, A:265 
volume, A:89, 114, 186
See also methane; microbial gases; natural gas; 

thermogenic gases; water/gas molar 
ratio 

gases, free 
chromatograms, A:200, 300 
composition, A:126, 199, 268, 299 
samplers, A:197 
sediments, A:125, 297 
volume, B:189–191, 277–278 

gases, headspace 
composition, A:88, 125, 199, 267, 297–298 
sediments, A:125–128, 262–263 

gases, residual, gas hydrates, B:30–36 
Gauss Chron. See Gilbert/Gauss boundary 
Gauss/Matuyama boundary, sediments, A:189, 

292
geochemical logs 

formation evaluation, B:199–215 
Site 995, A:238–240 
Site 997, A:331–334 
vs. depth, A:140, 156–157, 164–165, 211 
See also aluminum logs; potassium logs; 

thorium logs; uranium logs 
geochemical stratigraphy, trace elements, 

B:155–163 
geochemistry 

authigenic carbonates, B:291–294 
gases, B:30–35, 40–45 
sample storage effects, A:199 
sediments, B:147–149 
See also biogeochemical cycling 

geochemistry, inorganic 
Site 994, A:128–132 
Site 995, A:198–200 
Site 996, A:264–266 
Site 997, A:298, 300–301; B:147–149, 

151–163 
Sites 991–993, A:88–90 

geochemistry, organic 
Site 994, A:124–128; B:49 
Site 995, A:197; B:49 
Site 996, A:262–264 
Site 997, A:297–298; B:49 
Sites 991–993, A:87–88 

geochronology 
sediments, B:325–327 
See also carbon-14 age 

geomicrobiology 
deep-marine sediments, B:379–391 
See also bacteria 

geophysics 
Site 994, A:135–136 
Site 995, A:204–207 
Site 997, A:305–307 

geotechnical properties 
sediments, B:421–429 
See also physical properties 

geothermal gradient 
free gases, B:261 
heat flow, A:146, 219–220 
sediments, A:312–313 
vs. depth, A:149, 152, 216 

Gephyrocapsa taxa, intermittent occurrence, 
B:333, 336 

Gilbert Chron. See Anomaly 5/Gilbert boundary 
Gilbert/Gauss boundary, sediments, A:190 
glacial/interglacial cycles 

lithologic units, A:111 
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lithology, A:184 
Neogene, B:358–362 

glaciation, sea-level changes, A:6
glauconite 

lithologic units, A:108–110, 283–284 
spectral data, B:319–322 

glauconite beds, lithologic units, A:283 
Globigerina, vs. depth, B:354, 356 
Globigerinella, vs. depth, B:353 
Globigerinita, vs. depth, B:354 
Globigerinoides, vs. depth, B:353 
Globorotalia, vs. depth, B:355–356 
goethite, spectral data, B:319–320 
graded bedding, photograph, A:107 
grain size 

porosity, B:434 
sediments, B:237–245, 395–396 
vs. chlorinity, B:238–245 
vs. depth, B:238–245 

greigite 
coercivity, A:191, 261; B:403–404 
rock magnetism, A:120–122 

Gulf Stream. See warm-water (Gulf Stream) 
assemblage 

gyre-margin/slope-water assemblage, faunal 
assemblages, B:357–358 

gyres 
faunal assemblages, B:357–362 
Pliocene, B:339 

hafnium, vs. depth, B:161 
heat flow 

geothermal gradient, A:146, 219–220 
sediments, A:312–313 

helium, time–pressure–volume plots, A:265 
helium isotopes, gas hydrates, B:169 
hematite 

coercivity, A:191–192 
Perkin-Elmer data vs. depth, B:317–318 
sediments, B:316–317 
spectral data, B:319–320 

heptanes. See isoheptane; n-heptane 
hexanes. See isohexane; methylcyclohexane; 

n-hexane; neohexane 
Holocene, lithologic units, A:69, 75–78, 94–96, 

105–108, 179, 245–246, 281–283 
hopanes 

vs. depth, B:50 
See also beta-hopanes 

hopenes, sediments, B:48–51, 54 
huminite. See vitrinite 
hydration number, gas hydrates, A:8; B:16–20 
hydrocarbon molecular ratios, vs. carbon isotopes, 

B:23 
hydrocarbons 

continental margin, B:29–46 
sediments, B:47–58, 68–77 
thermogenesis, A:298 
See also hexanes; hopanes; hopenes; 

isoprenoids; methane; pentanes; 
propane; triterpenoids 

hydrocarbons, visible, sediments, A:297–298 
hydrocarbons, volatile, sediments, A:87–88, 125, 

197, 262–263, 297 
hydrogen index 

sediments, A:87, 298; B:54 
vs. oxygen index, B:53 

hydrogen isotopes. See deuterium 
hydrogen sulfide 

gas venting, B:6 
sediments, A:263 
vs. depth, A:268 

hydrology 
carbonates, A:266 
gas hydrates, A:8 
hydrophones, seismic surveys, A:45 
hysteresis, parameters 

anoxic conditions, B:402–404 
vs. depth, B:404, 406

ice, photomicrograph, A:258 
IDAS. See isothermal decompression analysis 

system 
illite 

carbon/oxygen ratio, B:205–206 
spectral data, B:320–321 
vs. depth, B:207–208 

in-situ measurements, compressional wave 
velocity, B:265–272 

index properties, sediments, A:91–94, 133, 201, 
205, 269, 273, 303–304; B:421, 423 

induration 
carbonates, A:266 
cement, A:271–272 
photograph, A:182

inertinite, sediments, B:50–56 
interglacials. See glacial/interglacial cycles 
interstitial water. See pore water 
Intertropical Convergence Zone, faunal 

assemblages, B:360 
intraclasts 

authigenic carbonates, B:287–289 
lithologic units, A:247 
photomicrograph, A:255; B:290 

iodide, vs. depth, B:134 
ion exclusion, chloride enrichment, A:89–90 
ions, diffusion, A:130–132 
iron, vs. depth, B:155 
iron oxides, spectral data, B:319–322 
iron sulfides, magnetic susceptibility, A:119–120 
isoalkanes, sediments, A:197 
isobutane 

gas hydrates, B:30–35, 40–45 
sediments, A:263, 296 

isobutane/n-butane ratio, vs. depth, A:300 
isoheptane, gas hydrates, B:30–35 
isohexane, gas hydrates, B:30–35 
isopentane 

gas hydrates, B:30–35 
sediments, A:263 

isopentane/n-pentane ratio, vs. depth, A:300 
isoprenoids, sediments, B:48–51 
isothermal decompression analysis system, status, 

B:437–438 
isotope stratigraphy 

carbon isotopes, B:77 
oxygen isotopes, B:173–175 

isotopes 
gas hydrates, A:8; B:41, 44–45 
noble gases, B:169 
vs. depth, B:89 
See also chlorine isotopes; helium isotopes; 

nitrogen isotopes; oxygen isotopes; 
stable isotopes 

Jaramillo Subchron 
sediments, A:119, 189, 258, 292 
water masses, B:358–360 

kaolinite 
carbon/oxygen ratio, B:205–206 
vs. depth, B:207–208, 211 

kerogen 
gas hydrate occurring zone, B:55–56 
sediments, B:48–51 

krypton, vs. xenon, B:168 

laminations 
photograph, A:71–72, 285 
See also cross laminations 

Lamont-Doherty dipole shear tool, gas hydrates, 
A:144 

landslides 
geochronology, B:325–327 
See also debris flows; mass transport deposits; 

slumps 
lead, vs. depth, B:161 
Leg 164, overview, B:3–10 
limestone. See aragonite; biocalcarenite; 

biocalcirudite; calcirudite 
lineation, magnetic susceptibility anisotropy, A:86 
liptinite, sediments, B:50–56 
liquid limit, vs. plasticity index, B:424 
lithification, lithologic units, A:110, 182 
lithofacies, organic matter, B:54–55 
lithologic units 

sedimentation, A:146–147 
Site 994, A:105–110 
Site 995, A:179–184 
Site 996, A:245–249 
Site 997, A:281–284 
Unit I, A:69, 75–79, 105–108, 179, 245–246, 

281–283 
Unit II, A:69–73, 78, 109, 179–181, 284 
Unit III, A:73–74, 109–110, 181–182, 284 

lithology, magnetic properties, B:405–407 
lithostratigraphy 

Site 991, A:68–75 
Site 992, A:75–78 
Site 993, A:78–81 
Site 994, A:105–114 
Site 995, A:179–185 
Site 996, A:245–249 
Site 997, A:281–286

Log Unit 1, sediments, A:138; B:182 
Log Unit 2, sediments, A:138–139; B:183 
Log Unit 3, sediments, A:138; B:183 
low oxygen event, faunal assemblages, B:360–361 
luminescence, vs. adenosine 5'-triphosphate proxy, 

B:396 

magnesium 
pore water, A:89, 128, 264, 300–301 
vs. depth, A:131, 203, 271, 303; B:155, 305 
water-sampling probe, A:196 

magnesium/calcium ratio, vs. depth, B:305 
magnesium/chloride ratio, vs. depth, A:273 
magnetic declination, vs. depth, A:83–84, 

118–119, 189–190, 261, 293; B:413–414 
magnetic diagenesis, anoxic conditions, 

B:402–404 
magnetic inclination, vs. depth, A:83, 118–119, 

189, 191, 261, 263, 293; B:413–414 
magnetic intensity, vs. depth, A:83, 118, 189, 261; 

B:413–414 
magnetic polarity, vs. depth, A:191; B:415, 416, 

417 
magnetic susceptibility 

cores, A:190 
sediments, A:119–120, 258, 260, 293; 

B:404–405 
Sites 991–992, B:404 
vs. depth, A:84, 191–192, 263, 294; B:403, 

406 
magnetic susceptibility anisotropy, sediments, 

A:86 
magnetic susceptibility, bulk, vs. depth, A:86 
magnetic susceptibility, whole-core, sediments, 

A:83–85 
magnetite 

coercivity, A:191–192, 261; B:403–404 
pseudo single domains, A:118 
451
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reduction, A:119–120, 192, 294 
rock magnetism, A:120–122 
sediments, A:190 

magnetostratigraphy 
Neogene, A:117–119 
Pliocene–Quaternary interval, B:411–418 
Quaternary, A:82–83 
sediments, A:189–190, 258, 292 

major elements 
correlation coefficients, B:148 
sediments, B:147–149, 154 

manganese, vs. depth, B:158 
mass accumulation rates 

carbonate content, A:221 
lithologic units, A:147, 149 
lithology, A:313–314 
total organic carbon, A:221; B:53
vs. depth, A:149, 221, 313–314; B:54 
See also sedimentation rates 

mass balance, methane, B:76, 225–226 
mass transport deposits 

lithologic units, A:79–81 
sediments, A:247–249 
See also debris flows; landslides; slumps 

maturity, organic matter, A:298 
Matuyama Chron 

water masses, B:359–361 
See also Brunhes/Matuyama boundary; 

Gauss/Matuyama boundary; 
Matuyama/Brunhes boundary

Matuyama/Brunhes boundary 
sediments, A:119, 189, 258, 292 
water masses, B:359 

Messoyakha gas field, gas hydrate detection, 
B:169 

methane 
advecting fluids, A:272 
advection, A:266; B:225–226 
anaerobic oxidation, B:79–85 
concentration, B:92, 94, 122–123 
continental margin, B:29–36 
detection in pressure core sampler, B:113–126 
fault transport, A:261 
gas hydrate occurring zone, B:55–56, 273–281 
gas hydrates, A:7, 255; B:15–16, 30–35, 

40–41, 44–45, 51, 53–56, 247–249 
gas venting, B:6 
isotopes, B:21–23, 67–77, 101–112 
lithologic units, A:112–113 
mass balance, B:76 
microbial origin, B:73–75 
noble gases, B:165–170 
nodules, B:307–311 
oxidation, A:248–249 
oxidation rates, B:80–85, 87–99 
precipitation, B:290–291 
release experiments, A:193–194 
sediments, A:87–88, 125–128, 197, 262–263, 

296–297 
sources, B:35, 67–77 
time–pressure–volume plots, A:265 
vs. depth, A:88, 125–126, 199–200, 268–269, 

299–300; B:7, 34, 53, 82–83, 89, 230 
vs. sulfate, A:131 
See also gas hydrates; methanogenesis; 

sulfate/methane interface; 
sulfate/methane ratio; upper 
methanogenic zone 

methane, headspace, vs. depth, B:383, 385, 387
methane/carbon dioxide ratio, vs. depth, A:126, 

200, 299 
methane/ethane + propane ratio 

gas hydrates, B:30–35, 40–45 
vs. carbon isotopes in methane, B:58 
452
vs. depth, B:55–56 
methane/ethane ratio 

gas hydrates, A:10; B:9 
sediments, A:125–128, 298 
time–pressure–volume plots, A:265 
vs. carbon isotopes, B:75 
vs. depth, A:88, 96, 125–126, 200, 269, 299 
vs. gas volume, A:266 

methane/sulfate ratio, sulfate depletion, A:90 
methane oxidation 

biogeochemical cycling, B:388–389 
vs. depth, B:383, 385, 387, 389

methane oxidation rate, vs. depth, B:83 
methane volume, vs. carbon isotopes, B:108–110 
methanogenesis 

acetate, B:389 
carbon isotopes, B:107–111 
high-resolution sampling, B:90 
sediments, A:126–128, 298 
sulfate reduction, B:80–84 
vs. depth, B:383, 385, 387, 389 

methylcyclohexane, gas hydrates, B:30–35 
micrite, photomicrograph, B:290 
microbial gases, gas hydrates, A:9–10 
microfaults, lithologic units, A:248–249 
Mid-Pleistocene Revolution, faunal assemblages, 

B:361–362 
migration, gas hydrates, B:8–9 
Miocene 

biostratigraphy, A:81–82, 116–117, 188 
kerogen, B:55–56 
lithologic units, A:73–75, 78–79, 96, 109–110, 

181–182, 284 
upwelling, B:338–339 
See also Pliocene–Miocene interval 

mixing, sulfate models, B:93, 95 
molality, vs. pressure, B:114 
molybdenum, vs. depth, B:160 
montmorillonite 

first-derivative curves, B:323 
spectral data, B:320–321 

mud clasts, photograph, A:254 
mussel beds, photograph, A:249–250 

n-alkanes, sediments, B:48–51 
n-butane 

gas hydrates, B:30–35, 40–45 
See also isobutane/n-butane ratio 

n-heptane 
gas hydrates, B:30–35 
sediments, A:296 

n-hexane, gas hydrates, B:30–35 
n-pentane 

gas hydrates, B:30–35 
See also isopentane 

nannofossil datums, pelagic sedimentation, A:117 
nannofossils 

biostratigraphy, A:114–117, 185–188, 256, 
258, 290–291; B:331–341 

lithologic units, A:79, 110–111, 245–246, 
284–286 

lithology, A:184 
vs. depth, A:74, 78, 80, 111, 181, 283; B:375 

nannofossils, calcareous, biostratigraphy, A:81–82 
natural gas, gas hydrates, A:6 
needles, scanning electron microscopy, B:291 
Neogene 

biostratigraphy, B:331–341 
diatoms, B:365–376 
mass accumulation rates, A:313–314 
paleoceanography, B:343–363 
See also Holocene; Pleistocene; Pliocene; 

Quaternary 
Neogloboquadrina, vs. depth, B:354 
neohexane, gas hydrates, B:30–35 
neon, vs. xenon, B:168 
neopentane, gas hydrates, B:30–35 
neutron porosity logs 

porosity, B:186 
sediments, A:139–140, 210 
See also epithermal neutron porosity logs; 

thermal neutron porosity logs 
nickel 

vs. depth, B:158 
See also chromium/nickel ratio 

niobium, vs. depth, B:160 
nitrogen 

sediments, A:91, 128, 201, 263–264, 269 
See also carbon/nitrogen ratio 

nitrogen isotopes 
ammonium, B:171–172 
organic matter, B:74 
vs. depth, B:172 

nitrogen, total 
sediments, A:87, 125–126, 197, 297–298, 301; 

B:395 
vs. depth, B:396 

noble gases 
gas hydrates, B:9, 165–170 
See also krypton; neon; xenon 

nodules 
authigenic carbonates, B:287–289, 305–306 
diagenesis, A:149 
dolomite, B:293 
gas hydrates, A:61–62, 253–254, 305 
lithologic units, A:181–182, 246, 284 
photomicrograph, B:290 
sulfur isotopes, B:143–146 
See also carbonate concretions; carbonate 

nodules; dolomite nodules; pyrite 
nodules; siderite nodules 

nontronite, first-derivative curves, B:323 
North American continental margin SE, gases, 

B:29–46 
nuclear magnetic resonance. See spectroscopy, 

nuclear magnetic resonance 

Olduvai Subchron, sediments, A:189, 292 
ooze, foraminifer 

lithologic units, A:107–108, 179, 181–182 
photograph, A:181 

opal 
sediments, B:231–236 
vs. depth, B:233 
vs. porosity, B:234 

Orbulina, vs. depth, B:356 
organic matter 

isotopes, B:67–77 
maturity, A:298 
petrography, B:52 
sediments, B:48–51 
spectral data, B:319–322 
transformation, B:55 

organic matter, soluble, sediments, B:48–51 
overconsolidation, sediments, A:93 
oxidation. See methane oxidation; methane 

oxidation rate 
oxidation, anaerobic, methane, B:79–85, 87–99 
oxides. See iron oxides 
oxidized beds, lithologic units, A:105–106 
oxygen 

borehole correction factors, B:213 
gas hydrates, A:143–144, 215 
See also carbon/oxygen ratio; low oxygen 

event 
oxygen index, vs. hydrogen index, B:53 
oxygen isotopes 

authigenic carbonates, B:289–290, 292–294 
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carbonates, B:140–146, 306–311 
foraminifers, B:173–175 
gas hydrates, A:8; B:7 
isotope stratigraphy, B:173–175 
pore water, B:59–66, 129–137 
pore water and authigenic carbonates, B:292 
vs. age, B:175 
vs. carbon isotopes, B:297, 308 
vs. chloride anomalies, B:61, 63 
vs. depth, A:62–63, 65, 132, 144, 175, 308, 

311; B:299 
water in gas hydrates, B:20–21 

P-waves. See compressional wave velocity 
paleoceanography 

nannoflora, B:338–339 
Neogene, B:343–363 
See also gyre; water masses 

paleoclimatology 
lithologic units, A:111 
planktonic foraminifers, B:344, 350 

paleoenvironment, nannoflora, B:338–339 
paleomagnetism 

Pliocene–Quaternary interval, B:411–418 
Site 994, A:117–122 
Site 995, A:189–193 
Site 996, A:258, 260–261 
Site 997, A:292–295 
Sites 991–993, A:82–87 
See also rock magnetism 

paleoproductivity 
diatoms, B:366, 376 
See also productivity 

paleoseawater, chloride, B:133–134 
paramagnetism, ferroan dolomite, A:84 
pelagic sedimentation, nannofossil datums, A:117 
pentanes. See cyclopentane; isopentane; 

n-pentane; neopentane 
petrography 

authigenic carbonates, B:287–289 
organic matter, B:52 

phase equilibria 
gas hydrates, B:260–261 
See also pressure–temperature conditions; 

stability zone 
phosphate 

pore water, A:129, 300–301 
vs. depth, A:131, 203, 303; B:157 

physical properties 
gas hydrates, B:8 
sediments, A:7–8; B:421–429 
Site 991, A:90–91 
Site 992, A:91–92 
Site 993, A:92–94 
Site 994, A:132–135 
Site 995, A:200–204 
Site 996, A:266, 269–270 
Site 997, A:301, 303–305 
See also geotechnical properties 

physical properties unit A, sediments, A:305 
physical properties unit B, sediments, A:305 
physical properties unit C, sediments, A:305 
physical properties unit D, sediments, A:305 
physical properties unit E, sediments, A:305 
physical properties units, sediments, A:91–93, 

133, 202–203, 305
phytane 

sediments, B:48–51 
See also pristane/phytane ratio 

placoliths, flora, B:337–338 
plagioclase, sediments, A:183 
plasticity index, vs. liquid limit, B:424 
Pleistocene 

biostratigraphy, A:81, 82, 114–115, 187–188, 
290 
kerogen, B:55–56 
lithologic units, A:69–73, 75–79, 94–96, 

105–109, 179–181, 245–246, 281–284 
See also Mid-Pleistocene Revolution 

Pleistocene, upper, sediments, B:313–323 
Pliocene 

biostratigraphy, A:81, 115–116, 291 
kerogen, B:55–56 
lithologic units, A:69–73, 75–79, 109–110, 

179–182, 284 
upwelling, B:338–339 

Pliocene–Miocene interval, sediments, B:3–4 
Pliocene–Quaternary interval 

magnetostratigraphy, B:411–418 
sedimentation, B:402–404 
sulfate reduction, B:402–404 

pockmarks. See seafloor pockmarks 
pore water 

advection, B:221 
ammonium, B:171–172 
authigenic carbonates, B:301–312 
gas hydrates, A:8; B:59–77, 79–85, 87–99, 

247–249 
geochemistry, A:87, 92, 128–132, 196, 

198–199, 203, 264–266, 270, 297–298, 
300–302; B:384, 386–387 

geochemistry vs. time, A:205 
origin, A:317 
sediments, B:4 
stable isotopes, B:129–137 
storage artifacts, A:132 
vs. depth, A:198 

porosity 
acoustic velocity logs, A:140–141 
core porosity, B:185 
density logs, A:140; B:185
electrical resistivity logs, A:141 
gas hydrates, A:8; B:247–249 
neutron porosity logs, B:186 
resistivity log calculation, B:186–187 
sediments, A:139–141, 210–212; B:231–236, 

395, 431–434 
velocity logs, B:194 
vs. carbon/oxygen ratio, B:201, 203–204 
vs. depth, A:134; B:185–187, 195–197, 234, 

396, 433
vs. opal, B:234 
See also void ratio 

porosity, acoustic-velocity, sediments, A:210–211 
porosity, density, sediments, A:210–211 
porosity, electrical-resistivity, sediments, 

A:211–212 
porosity logs 

vs. depth, A:142–143, 212, 214 
See also epithermal neutron porosity logs; 

gamma ray–density–porosity logs; 
neutron porosity logs; thermal neutron 
porosity logs 

potassium 
pore water, A:89, 128, 264, 300 
vs. depth, A:131, 203, 271, 303 
vs. thorium, A:140, 212 

potassium feldspar, sediments, A:183 
potassium logs, vs. depth, A:140, 156–157, 211 
precipitates 

authigenic carbonates, B:287–289 
photomicrograph, B:290 

precipitation, carbonates, A:266; B:290–291, 
293–294 

preservation, planktonic foraminifers, B:351 
pressure 

pressure core sampler, B:441 
vs. molality, B:114 
vs. temperature, B:27–28, 114 
vs. time, A:122–123, 265; B:124–125 
vs. volume, B:115, 117–124 
See also time–pressure plots 

pressure core sampler 
deployment, A:122–123, 193–194, 265, 295; 

B:439–443
methane detection, B:113–126 

pressure–temperature conditions, gas hydrates, 
A:8–9; B:22–26, 114 

principal component analysis 
adenosine 5'-triphosphate proxy, B:396–398 
faunal assemblages, B:353–358 

pristane, sediments, B:48–51 
pristane/phytane ratio

sediments, B:50 
vs. depth, B:50 

productivity 
bacteria, B:387–388 
lithologic units, A:111 
See also paleoproductivity 

propane 
gas hydrate occurring zone, B:55–56 
gas hydrates, B:30–35, 40–45, 51, 53–56 
lithologic units, A:112–113 
sediments, A:197, 263 
vs. depth, A:199; B:53 
See also methane/ethane + propane ratio 

propene, gas hydrates, B:30–35 
proxy, bacteria, B:393–398 
pseudo single domains 

coercivity, A:261 
magnetite, A:192 

pteropods, lithologic units, A:69, 283 
Pulleniatina, vs. depth, B:356 
pyrite 

carbon/oxygen ratio, B:206–207 
diagenesis, B:145–146 
lithologic units, A:73–75, 79, 110–111, 285 
photomicrograph, A:75 
reduction, A:294 
rock magnetism, A:121–122 
sediments, A:183–184 
vs. depth, A:74, 80, 111, 181, 283; B:207–208 
X-ray diffraction data, A:112 

pyrite nodules, lithologic units, A:283–284 
pyrolysis. See Rock-Eval pyrolysis 
pyrrhotite, coercivity, A:191, 261 

quality factor, compressional wave velocity, 
B:265–271 

quartz 
carbon/oxygen ratio, B:206–207 
lithologic units, A:75, 78–79, 110–111, 

182–183, 284–285 
vs. depth, A:74, 78, 80, 111–112, 181–182, 

255, 283, 286; B:207–210 
X-ray diffraction data, A:112 

Quaternary 
biostratigraphy, A:256, 258; B:331–341 
sedimentation rates, A:82 
See also Holocene; Mid-Pleistocene 

Revolution; Pleistocene 

radiotracers, methane, B:79–85 
Raman spectroscopy. See spectroscopy 
recumbent folds, photograph, A:72 
red sediments, lithologic units, A:111 
reduction 

magnetite, A:294 
See also sulfate reduction 

reflectance 
organic matter, B:51 
See also color reflectance 
453



VOLUME 164 SUBJECT INDEXreflection, bottom-simulating
reflection, bottom-simulating, gas hydrates, 
A:48–49 

reflections, velocity, A:206–207 
reflectors 

gas hydrates, B:8, 30, 34–35, 260, 273–281 
spectral modeling, B:268–269 

reflectors, bottom-simulating, gas hydrates, 
B:273–281 

remanent magnetization, anhysteretic 
acquisition, A:264 
sediments, A:85–86, 121–122, 192 

remanent magnetization, detrital, sediments, 
A:118 

remanent magnetization, isothermal 
acquisition, A:264 
sediments, B:404 

remanent magnetization, natural, sediments, 
A:189–190; B:418 

remanent magnetization, partial anhysteretic, 
sediments, B:402–408

remanent magnetization, post-depositional, 
sediments, A:190 

remanent magnetization, saturation isothermal 
sediments, A:260–261, 293–294 
vs. depth, A:86, 120–122, 190–192, 263, 294 

remanent magnetization, saturation 
isothermal/bulk magnetic susceptibility 
ratio, vs. depth, A:86, 120, 192, 263, 294 

remanent magnetization, sediments, B:404 
remanent magnetization, viscous, sediments, 

A:118, 292 
resistivity logs 

gas hydrates, A:142–144; B:179–191 
porosity, B:186–187 
vs. depth, A:139, 142, 210, 213–214, 308–309; 

B:6, 258 
See also gamma ray–resistivity–sonic logs 

resources, gas hydrates, A:6 
rock magnetism 

sediments, A:85–86, 120–122, 190–193, 
260–261, 293–295; B:402–405 

See also coercivity; goethite; greigite; 
hematite; hysteresis; magnetite; 
paleomagnetism; paramagnetism; 
siderite; sulfides 

Rock-Eval pyrolysis, sediments, A:92 
rubidium, vs. depth, B:159 

S-waves. See shear wave velocity 
salinity 

diapirs, B:5–7 
gradients, A:130–132 

salts, sources, A:265–266 
scandium 

sediments, B:231–236 
vs. depth, B:157, 233 
See also thorium/scandium ratio 

scouring, photograph, A:181 
sea water. See paleoseawater 
sea-level changes 

glaciation, A:6 
lithology, A:184 
See also eustacy 

seafloor pockmarks 
diapirs, A:270–272 
gas hydrates, A:271 
photograph, A:249 

sediment drift, structure, A:47–48 
sediment instability, continental margin, A:6 
sediment penetration rate, vs. depth, A:254 
sediment properties, pressure core sampler, A:296 
sediment recovery, gas release, B:125–126 
sedimentation 

diagenesis, A:220–221 
454
lithologic units, A:79–81 
lithology, A:146–147, 313 
Pliocene–Quaternary interval, B:402–404 
shallow hydrates, B:233–234 
See also pelagic sedimentation; precipitation 

sedimentation, hemipelagic, lithologic units, A:80 
sedimentation rates 

biostratigraphy, A:188–189, 258, 291–292; 
B:365–366 

calcareous nannofossils, B:333 
gas hydrates, B:136 
lithologic units, A:147, 149 
nannofossil datums, A:117 
organic carbon, A:286 
Quaternary, A:82 
vs. depth, B:375 
vs. diatom abundance, B:375 
See also mass accumulation rates 

sediments 
bacteria, B:393–398 
carbon-14, B:325–327 
composition, B:231–233, 313–324 
compressional wave velocity, B:265–272 
diagenesis, A:6, 247–249; B:139–146 
geochemistry, B:147–149, 151–163 
geotechnical properties, B:421–429 
grain size, B:237–245 
hydrocarbons, B:47–58, 101–112 
isotopes, B:67–77 
Minolta data, B:318–323 
photograph, A:71–74, 76–77 
physical properties, A:7–8, 196 
Pliocene–Miocene interval, B:3–4 
Rock-Eval pyrolysis, A:92, 129, 202, 302 
X-ray diffraction data, A:183, 256, 286 
See also red sediments 

sediments, deep-marine, geomicrobiology, 
B:379–391, 393–398 

sediments, hemipelagic, scanning electron 
microscope photomicrographs, B:306 

seismic amplitude reduction, gas hydrates, 
A:48–49 

seismic profiles 
arrivals vs. arrival time, A:135 
Blake Ridge, A:47–56, 59; B:4, 181, 254 
Cape Fear Diapir, A:69 
depths, A:135 
Site 994, A:101–104 
Site 995, A:177 
Site 996, A:244–248 
Site 997, A:280 

seismic profiles, vertical 
depth, A:206–207 
experimental design, A:135–136, 305–306 
reflectors, B:269–270 

seismic reflection, marine gas hydrates, A:5 
seismic surveys 

gas hydrates, B:253–264 
systems, A:43–46 

seismogram stacks, vs. depth, A:208 
shallow faults, gas hydrates, A:51 
Shannon/Weaver diversity 

planktonic foraminifers, B:351, 353 
vs. depth, B:357 

shear, Lamont-Doherty dipole shear tool, A:215 
shear strength 

sediments, B:422–423 
vs. depth, A:94–96, 205, 274, 304; B:425 

shear strength, undrained, sediments, A:91–93, 
133, 201, 269, 304 

shear wave velocity 
gas hydrates, B:255–257 
vs. depth, A:217 

shells 
lithologic units, A:246 
photograph, A:252 
sediments, A:247 

shore-based processing, well-logging, A:155, 166, 
226, 319 

Siberia, gas hydrate detection, B:169 
side-scan sonar, diapirs, A:67 
siderite 

authigenic carbonates, B:303–306 
diagenesis, A:149, 314; B:139–146 
lithologic units, A:285–286 
sediments, A:183–184 
vs. depth, A:112, 182, 286; B:308 
X-ray diffraction data, A:112 

siderite beds, lithologic units, A:283 
siderite nodules, lithologic units, A:111, 283 
siderite rhombs, scanning electron microscope 

photomicrographs, B:306 
silica 

pore water, A:129, 264–265, 300–301 
vs. depth, A:131, 203, 271, 303; B:233 
See also opal 

silt, aragonitic clayey, lithologic units, A:246 
silt, clayey, photograph, A:74 
silt, lithologic units, A:69–72, 74–75, 78–79 
silt, nannofossil clayey, photomicrograph, A:80 
Site 533, gases, B:35 
Site 570, gas hydrates, B:180 
Site 991 

biostratigraphy, A:81–82 
diapirs, B:30 
lithostratigraphy, A:68–75 
physical properties, A:90–91 
slide scars, B:325–327 

Site 992 
biostratigraphy, A:82 
diapirs, B:30 
lithostratigraphy, A:75–78 
physical properties, A:91–92 

Site 993 
biostratigraphy, A:82 
diapirs, B:30 
lithostratigraphy, A:78–81 
physical properties, A:92–94 

Site 994, A:99–174
background and objectives, A:100–103 
bacteria, B:393–398 
biostratigraphy, A:114–117; B:331–341 
coring, A:105 
diapirs, B:30, 34–35 
downhole measurements, A:122–124, 

136–144 
gas hydrates, B:247–249 
geomicrobiology, B:383–384 
geophysics, A:135–136 
grain size, B:237–245 
in-situ temperature, A:144–146 
inorganic geochemistry, A:128–132 
isotope stratigraphy, B:173–175 
lithology, B:229–236 
lithostratigraphy, A:105–114 
operations, A:103–105 
organic geochemistry, A:124–128 
oxygen isotopes, B:59–66 
paleomagnetism, A:117–122 
physical properties, A:132–135 
seismic profiles, A:47–56, 59 
site description, A:99–174 
synthesis and significance, A:146–152 
well-logging, A:136–144 

Site 995, A:175–240
background and objectives, A:176–177 
biostratigraphy, A:185–189; B:331–341 
coring, A:178 
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diapirs, B:30, 34–35 
downhole measurements, A:193–197, 

207–215 
gas hydrates, B:247–249 
geomicrobiology, B:384–386 
geophysics, A:204–207 
grain size, B:237–245 
in-situ temperature, A:215–220 
inorganic geochemistry, A:198–200 
lithostratigraphy, A:179–185 
operations, A:177–179 
organic geochemistry, A:197 
paleomagnetism, A:189–193 
physical properties, A:200–204; B:424 
seismic profiles, A:47–56, 59 
site description, A:175–240 
synthesis and significance, A:220–224 
well-logging, A:207–215 

Site 996, A:241–275
background and objectives, A:243 
biostratigraphy, A:256, 258 
coring, A:250 
diapirs, B:30 
downhole measurements, A:261–262 
gas hydrates, A:249–255; B:219–228 
inorganic geochemistry, A:264–266; 

B:285–300 
lithostratigraphy, A:245–249 
operations, A:243–245 
organic geochemistry, A:262–264 
paleomagnetism, A:258, 260–261 
physical properties, A:266, 269–270 
site description, A:241–275 
synthesis and significance, A:270–272 

Site 997, A:277–334
ammonium, B:171–172 
background and objectives, A:278–279 
biostratigraphy, A:290–292; B:331–341, 

343–363 
coring, A:281 
diapirs, B:30, 34–35 
diatoms, B:365–376 
downhole measurements, A:295–297, 

307–310 
gas hydrates, A:286–290; B:247–249 
geomicrobiology, B:386–387 
geophysics, A:305–307 
grain size, B:237–245 
in-situ temperature, A:310–313 
inorganic geochemistry, A:298, 300–301; 

B:147–149, 151–163 
lithostratigraphy, A:281–286 
operations, A:279–281 
organic geochemistry, A:297–298 
oxygen isotopes, B:59–66 
paleoceanography, B:343–363 
paleomagnetism, A:292–295 
physical properties, A:301, 303–305 
seismic profiles, A:47–56, 59 
site description, A:277–334 
stable isotopes, B:129–137 
synthesis and significance, A:313–317 
well-logging, A:307–310 

Sites 991–993, A:65–97
background and objectives, A:66–67 
coring, A:69 
inorganic geochemistry, A:88–90 
operations, A:68 
organic geochemistry, A:87–88 
paleomagnetism, A:82–87 
physical properties, B:424 
site description, A:65–97 
synthesis and significance, A:94, 96 

slide scars 
carbon-14 age, B:325–327 
deformation, B:6 
photograph, B:327 

slumps 
gas hydrates, B:9 
geochronology, B:325–327 
lithologic units, A:246–249 
See also debris flows; landslides; mass 

transport deposits 
smear slides, photomicrograph, A:75 
smectite 

carbon/oxygen ratio, B:205–206 
porosity, B:434 
vs. depth, B:207–208 

sodium 
pore water, A:89, 264–265 
vs. depth, A:271 

sodium/chloride ratio 
salts, A:89–90, 266 
vs. chloride, A:93 
vs. depth, A:273 

soft sediment deformation, lithologic units, A:75, 
77–78, 94–96, 246–249 

sonic logs. See gamma ray–resistivity–sonic logs; 
velocity 

sparite 
lithologic units, A:246–247 
photomicrograph, A:255 

species diversity 
nannoflora, B:339 
planktonic foraminifers, B:351, 353 

spectra, seismic surveys, A:45 
spectral data, shore-based, sediments, B:313–324 
spectral modeling, reflectors, B:268–269 
spectroscopy, nuclear magnetic resonance, gas 

hydrates, B:17–18 
spectroscopy, Raman, gas hydrates, B:18, 20 
Sphaeroidinella, vs. depth, B:356 
spicules, biostratigraphy, A:81–82 
sponge spicules, lithologic units, A:284 
spores, sediments, B:52 
sporinite, organic matter, B:55 
stability zone, gas hydrates, A:317 
stable isotopes 

authigenic carbonates, B:289–290, 292–294, 
303–306 

carbonates and sulfides, B:139–146 
methane, B:79–85 
pore water, B:129–137 
See also carbon isotopes; oxygen isotopes; 

strontium isotopes; sulfur isotopes 
stress, sediments, B:421–429 
stress, vertical effective 

vs. depth, B:429 
vs. void ratio, B:427–428 

strontium 
pore water, A:89, 129, 264–265, 300–301 
vs. depth, A:131, 203, 271, 303; B:159, 305

strontium/calcium ratio, vs. depth, B:305 
strontium/chloride ratio, vs. depth, A:283; B:305 
strontium isotopes 

authigenic carbonates, B:289–290, 292–294 
pore water and authigenic carbonates, 

B:292–293 
vs. depth, B:298

structure, gas hydrates, A:47–48; B:16–20 
subpolar assemblage, faunal assemblages, B:358 
subtropical gyre assemblage, faunal assemblages, 

B:358 
sulfate 

concentration, B:94 
depletion, A:90; B:35–36, 93–96 
focused consumption, A:132 
pore water, A:89, 128, 264 
vs. depth, A:93, 131, 203, 271, 303; B:82, 85, 
89–91, 383, 385, 387 

vs. methane, A:131 
See also methane/sulfate ratio

sulfate/methane interface, authigenic carbonates, 
B:307 

sulfate/methane ratio, vs. depth, A:88 
sulfate flux, models, B:92–93 
sulfate reduction 

authigenic carbonates, B:307–309 
high-resolution sampling, B:90 
methanogenesis, A:126–128; B:80–85, 87–99 
organic matter transformation, B:55 
Pliocene–Quaternary interval, B:402–404 
pyrite, B:145 
sediments, A:197, 298 
vs. depth, B:85, 383, 385, 387, 389

sulfides 
lithologic units, A:181–182 
reduction, A:193 
stable isotopes, B:139–146 
See also iron sulfides; pyrite; pyrrhotite 

sulfides, disseminated, lithologic units, A:284 
sulfides, magnetic, reduction, A:294 
sulfur, sediments, A:91, 128, 201, 263–264, 269 
sulfur, total, sediments, A:125–126, 197, 297–298, 

301; B:48–51 
sulfur isotopes 

pyrite, B:143–146 
vs. depth, B:91–92

supersaturation, diatoms, B:233–234 

taxonomy, calcareous nannofossils, B:332–333 
temperature 

anomalous measurements, A:146 
chloride, A:198–199 
core recovery, B:5 
core slabs, A:184–185 
cores, A:185–186, 288 
downhole core profiles, A:113, 185 
equilibrium temperature, B:258–260 
gas hydrates, A:144, 255; B:247–249 
porosity, B:431–434 
slab samples, A:185 
tools, A:215 
vs. chloride, A:204 
vs. depth, A:149, 152, 184, 220, 223, 287, 289, 

313, 316; B:256–257 
vs. pressure, B:27–28 
vs. thermal conductivity, B:25 
vs. thermal demagnetization, A:193 
vs. time, A:148, 218–220, 311–312 
water, A:197; B:120–122 
water-sampling probe, A:195–196 
See also pressure–temperature conditions 

temperature, core 
distribution, A:260 
vs. depth, A:115, 186 

temperature, core slab, gas hydrates, A:113 
temperature, in-situ 

sampling, B:5 
Site 994, A:144–147 
Site 995, A:215–220 
Site 997, A:310–313

temperature, surface, isothermal surface plot, 
A:114–115 

temperature logs, vs. depth, A:145, 216 
temperature probe, pore water, A:296–297
terrigenous components

lithologic units, A:111 
mass accumulation rates, A:149 

textures, authigenic carbonates, B:287–289 
thermal anomalies, gas hydrates, A:113 
thermal conductivity 
455
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gas hydrates, A:8; B:22, 24–25 
sediments, A:92–93, 133, 201–202, 270, 

304–305 
vs. depth, A:134, 206, 274, 305 
vs. temperature, B:25 

thermal neutron porosity logs, vs. depth, A:141 
thermal surveys, gas hydrates, B:253–264 
thermogenesis, hydrocarbons, A:298 
thermogenic gases, gas hydrates, A:9–10 
thorium 

vs. depth, B:162 
vs. potassium, A:140, 212

thorium/scandium ratio, vs. depth, B:163 
thorium/uranium ratio, vs. depth, B:163 
thorium logs, vs. depth, A:156–157
time, vs. pressure, A:122–123, 265, B:124–125
time–pressure plots, pressure core sampler, A:195 
titanium. See aluminum/titanium ratio 
tomography. See acoustic reflection tomography 
trace elements 

authigenic carbonates, B:293 
sediments, B:151–163, 231–236 

traveltime 
gas hydrates, A:223–224 
vs. depth, A:136 
vs. frequency, B:268 
vs. trace number, B:276 

traveltime, one-way, vs. depth, A:137, 207, 306 
traveltime, two-way, vs. depth, A:137, 146, 208 
triterpenoids, sediments, B:50 

upper methanogenic zone, authigenic carbonates, 
B:307–309 

upwelling, nannoflora, B:338–339 
uranium 

vs. depth, B:162 
See also thorium/uranium ratio 

uranium logs, vs. depth, A:156–157 

vanadium, vs. depth, B:157 
variegated color, photograph, A:71–72 
veins, gas hydrates, A:251, 254 
velocity 

gas hydrates, A:6–7 
theoretical studies compared with experiments, 

B:276–277 
456
tomographic inversion, B:277 
vertical seismic profiles, A:305–307 
vs. depth, A:94–95, 134, 137, 195–197, 

206–208, 255–258, 305–306 
waveforms, A:147 
See also compressional wave velocity; shear 

wave velocity 
velocity, acoustic 

gas hydrates, A:144 
sediments, A:91–93, 133, 201, 269, 303–304 
tools, A:215 

velocity logs 
gas hydrates, B:193–198, 247–249 
porosity, B:194 
vs. depth, A:139, 142–143, 210, 213–214, 217, 

308–309 
See also gamma ray–resistivity–sonic logs; 

sonic logs 
vent fluids, sediments, A:249 
vitrinite 

sediments, B:50–56 
vs. depth, B:51 

void ratio 
vertical effective stress, B:427–428 
vs. consolidation, B:427–428 
See also porosity 

volume 
gases, A:186 
pressure core sampler, B:441 
vs. pressure, B:115, 117–124 

warm-water (Gulf Stream) assemblage, faunal 
assemblages, B:356–357 

water 
composition, A:124 
gas hydrates, B:20–22, 122–123 
sources, B:224–225 
temperature, A:197; B:120–122 
See also gas/water volume ratio

water/gas molar ratio, gas hydrates, A:8; B:16–20, 
41–42 

water content 
sediments, B:431–434 
vs. depth, A:94–95, 134, 205, 274, 304; B:432 

water masses 
foraminifers, B:358–359 
See also paleoceanography 
water sampler, sediments, A:123–124 
water saturation, well-logging, B:187–189
well-logging 

chloride, Blake Ridge Transect, B:4 
formation evaluation, B:199–215 
gas hydrate detection, B:179–191, 247–249, 

253–264 
gas hydrate volume, B:193–198 
gas hydrates, A:309–310 
shore-based processing, A:155, 166, 226, 319 
Site 994, A:136–144; B:183 
Site 995, A:207–215; B:183 
Site 997, A:307–310; B:184 
See also downhole measurements; epithermal 

neutron porosity logs; gamma 
ray–density logs; gamma 
ray–density–porosity logs; gamma 
ray–resistivity–sonic logs; gamma-ray 
logs 

well-logging unit 1, sediments, A:308 
well-logging unit 2, sediments, A:308–309 
well-logging unit 3, sediments, A:309 
well-logging units, sediments, A:138–139, 

209–210, 308–309; B:182–183

X-ray CT imagery, gas hydrates, B:14–15, 17 
X-ray diffraction data 

gas hydrates, B:17–19 
sediments, A:75; B:155–163 

xenon 
global inventory, B:169 
vs. krypton, B:168 
vs. neon, B:168 

yttrium, vs. depth, B:160 

Zijderveld plots, demagnetization, B:412 
zinc, vs. depth, B:159 
zirconium, vs. depth, B:160 
zonation

authigenic carbonates, B:301–312 
calcareous nannofossils, B:332–333
diagenesis, B:306–307 

Zoophycos, lithologic units, A:107 
V

abies, Sphenolithus 
Site 991, A:81 
Site 993, A:82 
Site 994, A:116 

Acanthoica spp., Blake Ridge, B:333 
Achnanthes spp., Site 997, B:366 
Actinocyclus curvatulus, Site 997, B:366 
acutus, Ceratolithus 

Site 991, A:81 
Site 994, A:116 
Site 997, A:291 

aequilateralis, Globigerinella, Site 997, B:350, 
353–355 

aequiscutum, Cyclicoccolithus, Blake Ridge, 
B:333 

aequiscutum, Umbilicosphaera, Blake Ridge, 
B:333, 336–337, 339

Amaurolithus amplificus 
Blake Ridge, B:333
Site 994, A:117 
Site 995, A:188 
Site 997, A:291–292 

Amaurolithus delicatus 
OLUME 164 TAXONOMIC INDEX

Blake Ridge, B:333
Site 991, A:81 
Site 994, A:116 
Site 995, A:188 
Site 997, A:291

Amaurolithus ninae, Site 995, A:188  
Amaurolithus primus, Site 991, A:81 
Amaurolithus spp. 

Blake Ridge, B:333 
Site 991, A:81 
Site 997, A:291 

Amaurolithus tricorniculatus 
Blake Ridge, B:333 
Site 991, A:81–82 
Site 994, A:116 
Site 997, A:291 

amplificus, Amaurolithus 
Blake Ridge, B:333 
Site 994, A:117 
Site 995, A:188 
Site 997, A:291–292 

armatus, Ceratolithus 
Site 991, A:81 
Site 994, A:116 
Site 995, A:188 

asanoi, Reticulofenestra 
Site 991, A:81 
Site 994, A:115 
Site 995, A:187 
Site 996, A:256, 258 

asymmetricus, Discoaster 
Site 994, A:116 
Site 995, A:188 

atlanticus, Ceratolithus 
Site 994, A:116 
Site 995, A:188 

Aulacoseira spp., Site 997, B:366 
Azpeitia nodulifera, Site 997, B:366 

berggrenii, Discoaster 
Site 991, A:82 
Site 992, A:82 
Site 994, A:116 
Site 995, A:188 
Site 997, A:291 

bilobata, Orbulina, Site 997, B:350, 358 



VOLUME 164 TAXONOMIC INDEX Helicosphaera pavimentum, Blake Ridge
Bolliella calida, Site 997, B:356 
Bolliella calida calida, Site 997, B:344 
Bolliella spp., Site 997, B:356 
bollii, Discoaster, Site 993, A:82 
braarudii, Discoaster, Site 993, A:82 
brouweri, Discoaster 

Site 994, A:115–116 
Site 995, A:187 
Site 997, A:291; B:344 

bulloides, Globigerina, Site 997, B:350, 354–355, 
358 

Calcidiscus macintyrei 
Site 994, A:115 
Site 995, A:187 
Site 997, A:290 

calida, Bolliella, Site 997, B:356 
calida calida, Bolliella, Site 997, B:344 
caribbeanica, Gephyrocapsa 

Blake Ridge, B:333, 336 
Site 995, A:187 
Site 997, A:290 

carteri, Helicosphaera 
Site 992, A:82 
Site 993, A:82 

Ceratolithus acutus 
Site 991, A:81 
Site 994, A:116 
Site 997, A:291 

Ceratolithus armatus 
Site 991, A:81 
Site 994, A:116 
Site 995, A:188 

Ceratolithus atlanticus 
Site 994, A:116 
Site 995, A:188 

Ceratolithus cristatus, Site 994, A:116 
Ceratolithus rugosus 

Site 991, A:81 
Site 994, A:116 

Ceratolithus separatus, Site 991, A:81 
Chaetoceros, Site 997, B:366 
coccolithomorpha, Neosphaera cf., Site 993, A:82 
Coccolithus pelagicus 

Blake Ridge, B:338 
Site 991, A:81 
Site 993, A:82 
Site 994, A:115 

Cocconeis spp., Site 997, B:366 
conglobatus, Globigerinoides, Site 997, B:353, 

358 
convallis, Minylitha 

Site 992, A:82 
Site 993, A:82 

Coscinodiscus marginatus, Site 997, B:366 
crassaformis, Globorotalia, Site 997, B:350, 353, 

355, 357 
crassipons, Gephyrocapsa, Blake Ridge, B:332 
cristatus, Ceratolithus, Site 994, A:116 
curvatulus, Actinocyclus, Site 997, B:366 
Cyclicoccolithus aequiscutum, Blake Ridge, 

B:333 

dehiscens, Sphaeroidinella, Site 997, B:350, 356 
delicatus, Amaurolithus 

Blake Ridge, B:333 
Site 991, A:81 
Site 994, A:116 
Site 995, A:188 
Site 997, A:291 

Discoaster asymmetricus 
Site 994, A:116 
Site 995, A:188 

Discoaster berggrenii 
Site 991, A:82 
Site 992, A:82 
Site 994, A:116 
Site 995, A:188 
Site 997, A:291 

Discoaster bollii, Site 993, A:82 
Discoaster braarudii, Site 993, A:82 
Discoaster brouweri 

Site 994, A:115–116 
Site 995, A:187 
Site 997, A:291; B:344 

Discoaster hamatus, Site 993, A:82 
Discoaster neohamatus, Site 993, A:82 
Discoaster pentaradiatus 

Site 991, A:81 
Site 994, A:115–116 
Site 995, A:188 
Site 997, A:291 

Discoaster quinqueramus 
Site 991, A:81–82 
Site 992, A:82 
Site 995, A:188 
Site 997, A:291 

Discoaster surculus 
Site 994, A:115–116 
Site 995, A:188 
Site 997, A:291 

Discoaster tamalis 
Site 991, A:81 
Site 994, A:115–116 
Site 995, A:188 
Site 997, A:291 

Discoaster triradiatus, Blake Ridge, B:333, 336 
Discoaster variabilis, Site 993, A:82 
doliola, Fragilariopsis, Site 997, B:366 
dutertrei, Neogloboquadrina, Site 997, B:350, 

353–355, 358–359 

eccentrica, Thalassiosira, Site 997, B:366 
Emiliania huxleyi 

Blake Ridge, B:333, 337–338 
Site 991, A:81
Site 992, A:82 
Site 994, A:114–115; B:173, 175 
Site 995, A:187 
Site 996, A:256, 258 
Site 997, A:290; B:344 

ericsonii, Gephyrocapsa, Blake Ridge, B:332 
exilis, Globorotalia, Site 997, B:344, 350, 356 

falconensis, Globigerina, Site 997, B:350, 
354–355, 358 

farnsworthii, Triquetrorhabdulus 
Site 995, A:188 
Site 997, A:291 

fimbriata, Globorotalia, Site 997, B:344 
finalis, Pulleniatina, Site 997, B:344 
Florisphaera profunda 

Blake Ridge, B:338–339 
Site 993, A:82 
Site 994, A:117; B:332 
Site 997, B:343 

Fragilariopsis doliola, Site 997, B:366 

Gephyrocapsa caribbeanica 
Blake Ridge, B:333, 336 
Site 995, A:187 
Site 997, A:290 

Gephyrocapsa crassipons, Blake Ridge, B:332 
Gephyrocapsa ericsonii, Blake Ridge, B:332 
Gephyrocapsa muellerae, Blake Ridge, B:337 
Gephyrocapsa oceanica 

Blake Ridge, B:333, 336 
Site 994, A:114 
Site 995, A:187 
Site 996, A:256, 258 

Gephyrocapsa oceanica (s. str.) 
Site 991, A:81 
Site 996, A:256 

Gephyrocapsa protohuxleyi, Blake Ridge, B:337 
Gephyrocapsa (small) Zone

Blake Ridge, B:332–333 
Site 994, A:115 
Site 995, A:187 
Site 996, A:256 
Site 997, A:290 

Gephyrocapsa sp. 1, Blake Ridge, B:333 
Gephyrocapsa spp. 

Blake Ridge, B:333, 336–337, 339 
Site 991, A:81 
Site 992, A:82 
Site 994, A:114–116 
Site 996, A:256, 258 
Site 997, A:291; B:344 

Globigerina bulloides, Site 997, B:350, 354–355, 
358 

Globigerina falconensis, Site 997, B:350, 
354–355, 358 

Globigerina rubescens, Site 997, B:356 
Globigerina spp., Site 997, B:350, 354, 356 
Globigerinella aequilateralis, Site 997, B:350, 

353–355 
Globigerinella spp., Site 997, B:350, 353 
Globigerinita glutinata, Site 997, B:350, 353–355, 

358 
Globigerinita spp., Site 997, B:350, 354 
Globigerinoides conglobatus, Site 997, B:353, 358 
Globigerinoides obliquus, Site 997, B:344 
Globigerinoides ruber 

Site 994, B:173–175 
Site 997, B:344, 350, 353–355, 358, 362 

Globigerinoides sacculifer 
Site 994, B:173–175 
Site 997, B:350, 353, 355–356, 360, 362 

Globigerinoides spp., Site 997, B:350–351, 353 
Globigerinoides tenellus, Site 997, B:355–356 
Globorotalia cf. hirsuta, Site 997, B:350 
Globorotalia crassaformis, Site 997, B:350, 353, 

355, 357 
Globorotalia exilis, Site 997, B:344, 350, 356 
Globorotalia fimbriata, Site 997, B:344 
Globorotalia hirsuta, Site 997, B:344, 350, 

353–355, 357–358 
Globorotalia inflata, Site 997, B:350, 353–355, 

357–359 
Globorotalia menardii, Site 997, B:344, 350, 

355–356, 362 
Globorotalia menardii flexuosa, Site 997, B:344 
Globorotalia miocenica, Site 997, B:344 
Globorotalia ronda, Site 997, B:355 
Globorotalia spp., Site 997, B:350, 355–356 
Globorotalia tosaensis, Site 997, B:344, 355 
Globorotalia truncatulinoides, Site 997, B:344, 

350, 353–355, 357–358 
Globorotalia tumida, Site 997, B:350, 355–356 
Globorotalia ungulata, Site 997, B:344, 350, 356 
Globorotalia viola, Site 997, B:355 
glutinata, Globigerinita, Site 997, B:350, 

353–355, 358 

hamatus, Discoaster, Site 993, A:82 
Helicosphaera carteri 

Site 992, A:82 
Site 993, A:82 

Helicosphaera inversa, Site 996, A:256 
Helicosphaera minuta, Blake Ridge, B:333 
Helicosphaera pacifica, Blake Ridge, B:333 
Helicosphaera pavimentum, Blake Ridge, B:333 
457
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Helicosphaera sellii 
Site 992, A:82 
Site 994, A:115 
Site 995, A:187 
Site 997, A:290 

Helicosphaera spp., Blake Ridge, B:338 
hirsuta, Globorotalia, Site 997, B:344, 350, 

353–355, 357–358 
hirsuta, Globorotalia cf., Site 997, B:350 
hulburtiana, Umbilicosphaera, Site 996, A:256 
huxleyi, Emiliania 

Blake Ridge, B:333, 337–338 
Site 991, A:81 
Site 992, A:82 
Site 994, A:114–115; B:173, 175 
Site 995, A:187 
Site 996, A:256, 258 
Site 997, A:290; B:344 

inflata, Globorotalia, Site 997, B:350, 353–355, 
357–359 

inversa, Helicosphaera, Site 996, A:256 

lacunosa, Pseudoemiliania 
Blake Ridge, B:337 
Site 991, A:81 
Site 992, A:82 
Site 994, A:114–116; B:173, 175 
Site 995, A:187–188 
Site 996, A:256 

macintyrei, Calcidiscus 
Site 994, A:115 
Site 995, A:187 
Site 997, A:290 

marginatus, Coscinodiscus, Site 997, B:366 
Melosira westii, Site 997, B:366 
menardii, Globorotalia, Site 997, B:344, 350, 

355–356, 362 
menardii flexuosa, Globorotalia, Site 997, B:344 
minuta, Helicosphaera, Blake Ridge, B:333 
minuta, Reticulofenestra 

Blake Ridge, B:333, 337 
Site 991, A:81 
Site 992, A:82 
Site 994, A:115–116 
Site 996, A:256 

minutula, Reticulofenestra 
Blake Ridge, B:333, 337 
Site 994, A:115–116 

Minylitha convallis 
Site 992, A:82 
Site 993, A:82 

miocenica, Globorotalia, Site 997, B:344 
muellerae, Gephyrocapsa, Blake Ridge, B:337 

Neogloboquadrina dutertrei, Site 997, B:350, 
353–355, 358–359 

Neogloboquadrina pachyderma, Site 997, 
B:354–355, 358 

Neogloboquadrina spp., Site 997, B:350, 354 
neohamatus, Discoaster, Site 993, A:82 
Neosphaera cf. coccolithomorpha, Site 993, A:82 
ninae, Amaurolithus, Site 995, A:188 
nitzschioides, Thalassionema, Site 997, B:366 
nodulifera, Azpeitia, Site 997, B:366 

obliquiloculata, Pulleniatina, Site 997, B:350, 
355, 358 

obliquus, Globigerinoides, Site 997, B:344 
oceanica, Gephyrocapsa 

Blake Ridge, B:333, 336 
Site 994, A:114 
Site 995, A:187 
458
Site 996, A:256, 258 
oceanica (s. str.), Gephyrocapsa 

Site 991, A:81 
Site 996, A:256 

Opephora spp., Site 997, B:366 
Orbulina bilobata, Site 997, B:350, 358 
Orbulina spp., Site 997, B:356 
Orbulina universa, Site 997, B:350, 353, 356, 358 

pachyderma, Neogloboquadrina, Site 997, 
B:354–355, 358 

pacifica, Helicosphaera, Blake Ridge, B:333 
Paralia sulcata, Site 997, B:366 
pavimentum, Helicosphaera, Blake Ridge, B:333 
pelagicus, Coccolithus 

Blake Ridge, B:338 
Site 991, A:81 
Site 993, A:82 
Site 994, A:115 

pentaradiatus, Discoaster 
Site 991, A:81 
Site 994, A:115–116 
Site 995, A:188 
Site 997, A:291 

Planktoniella sol, Site 997, B:366 
primalis, Pulleniatina, Site 997, B:350, 358 
primus, Amaurolithus, Site 991, A:81 
producta, Reticulofenestra, Site 994, A:115–117 
profunda, Florisphaera 

Blake Ridge, B:338–339 
Site 993, A:82 
Site 994, A:117; B:332 
Site 997, B:343 

protohuxleyi, Gephyrocapsa, Blake Ridge, B:337 
Pseudoemiliania lacunosa 

Blake Ridge, B:337 
Site 991, A:81 
Site 992, A:82 
Site 994, A:114–116; B:173, 175 
Site 995, A:187–188 
Site 996, A:256 

pseudoumbilica, Reticulofenestra 
Site 991, A:81 
Site 994, A:115 
Site 995, A:188 
Site 997, A:291 

Pulleniatina finalis, Site 997, B:344 
Pulleniatina obliquiloculata, Site 997, B:350, 355, 

358 
Pulleniatina primalis, Site 997, B:350, 358 
Pulleniatina spp., Site 997, B:350, 356 
pulvula, Reticulofenestra, Blake Ridge, B:332 
punctata, Reticulofenestra, Blake Ridge, B:332 

quinqueramus, Discoaster 
Site 991, A:81–82 
Site 992, A:82 
Site 995, A:188 
Site 997, A:291 

Reticulofenestra asanoi 
Site 991, A:81 
Site 994, A:115 
Site 995, A:187 
Site 996, A:256, 258 

Reticulofenestra minuta 
Blake Ridge, B:333, 337 
Site 991, A:81 
Site 992, A:82 
Site 994, A:115–116 
Site 996, A:256 

Reticulofenestra minutula 
Blake Ridge, B:333, 337 
Site 994, A:115–116 
Reticulofenestra producta, Site 994, A:115–117 
Reticulofenestra pseudoumbilica 

Site 991, A:81 
Site 994, A:115 
Site 995, A:188 
Site 997, A:291 

Reticulofenestra pulvula, Blake Ridge, B:332 
Reticulofenestra punctata, Blake Ridge, B:332 
Reticulofenestra spp. 

Blake Ridge, B:337 
Site 993, A:82 
Site 994, A:115–116 

Rhabdosphaera spp., Blake Ridge, B:338 
ronda, Globorotalia, Site 997, B:355 
ruber, Globigerinoides 

Site 994, B:173–175 
Site 997, B:344, 350, 353–355, 358, 362 

rubescens, Globigerina, Site 997, B:356 
rugosus, Ceratolithus 

Site 991, A:81 
Site 994, A:116 

rugosus, Triquetrorhabdulus, Blake Ridge, B:333 

sacculifer, Globigerinoides 
Site 994, B:173–175 
Site 997, B:350, 353, 355–356, 360, 362 

Scyphosphaera spp., Blake Ridge, B:333 
sellii, Helicosphaera 

Site 992, A:82 
Site 994, A:115 
Site 995, A:187 
Site 997, A:290 

separatus, Ceratolithus, Site 991, A:81 
sol, Planktoniella, Site 997, B:366 
Sphaeroidinella dehiscens, Site 997, B:350, 356 
Sphaeroidinella spp., Site 997, B:356 
Sphenolithus abies 

Site 991, A:81 
Site 993, A:82 
Site 994, A:116 

Sphenolithus spp., Blake Ridge, B:337 
sulcata, Paralia, Site 997, B:366 
surculus, Discoaster 

Site 994, A:115–116 
Site 995, A:188 
Site 997, A:291 

Syracosphaera spp. 
Blake Ridge, B:333, 338 
Site 992, A:82 

tamalis, Discoaster 
Site 991, A:81 
Site 994, A:115–116 
Site 995, A:188 
Site 997, A:291 

tenellus, Globigerinoides, Site 997, B:355–356 
Thalassionema nitzschioides, Site 997, B:366 
Thalassiosira eccentrica, Site 997, B:366 
tosaensis, Globorotalia, Site 997, B:344, 355 
tricorniculatus, Amaurolithus 

Blake Ridge, B:333 
Site 991, A:81–82 
Site 994, A:116 
Site 997, A:291 

Triquetrorhabdulus farnsworthii 
Site 995, A:188 
Site 997, A:291 

Triquetrorhabdulus rugosus, Blake Ridge, B:333 
triradiatus, Discoaster, Blake Ridge, B:333, 336 
truncatulinoides, Globorotalia, Site 997, B:344, 

350, 353–355, 357–358 
tumida, Globorotalia, Site 997, B:350, 355–356 

Umbilicosphaera aequiscutum, Blake Ridge, 
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B:333, 336–337, 339 
Umbilicosphaera hulburtiana, Site 996, A:256 
Umbilicosphaera sp. A 

Site 993, A:82 
Site 994, A:115–116 
Site 995, A:187–188 

ungulata, Globorotalia, Site 997, B:344, 350, 356 
universa, Orbulina, Site 997, B:350, 353, 356, 358 

variabilis, Discoaster, Site 993, A:82 
viola, Globorotalia, Site 997, B:355 

westii, Melosira, Site 997, B:366 

zones (with letter prefixes)
CN4, Blake Ridge, B:336 
CN7, Blake Ridge, B:336 
CN8, Blake Ridge, B:336 
CN9, Site 991, A:82 
CN9a, Site 992, A:82 
CN9b, A:81, 116–117, 188 
CN9c, Blake Ridge, B:333 
CN10, A:81, 116, 188 
CN10/CN11 boundary, Blake Ridge, B:333 
CN10a, A:116, 291 
CN10b, A:81, 116, 188, 291; B:333
CN10c, A:81, 188, 291; B:333
CN10d, A:81, 291 
CN10d/CN10c boundary, A:116
CN11, Site 991, A:81 
CN11a, A:81, 188, 291; B:333, 339
CN11b, A:81, 188, 291; B:333
CN12, A:81, 115, 291 
CN12a, A:116, 188 
CN12b, A:115, 188 
CN12b/CN12a boundary, Site 994, A:115 
CN12c, A:116, 291 
CN12c/CN12b boundary, Site 994, A:115 
CN12d, A:115, 188; B:333, 336, 339
CN12d/CN12c boundary, Site 994, A:115 
CN13, Blake Ridge, B:333 
CN13a, A:81, 115, 187–188 
CN13b, A:81–82, 115, 187, 256; B:339, 344 
CN14a, A:81–82, 187, 256, 258, 290 
CN14b, A:81–82, 115, 187, 256, 258, 290 
CN15, A:82, 114–115, 187, 256 
NN5, Blake Ridge, B:336 
NN13, Blake Ridge, B:333, 339 
NN15, Blake Ridge, B:333 
PL6, Site 997, B:344 
"T", Site 997, B:350 
"U", Site 997, B:344, 350 
"V", Site 997, B:350 
"W”, Site 997, B:344 
"X", Site 997, B:350 
"Y", Site 997, B:344 
"Z", Site 997, B:350 
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