
165 Caribbean Ocean History                      

12/19/95 0530 through 02/17/96 1500      

start port:  Miami, Florida                 

ending port:  San Juan, Puerto Rico, Pier 16  

Purpose:  Investigate the nature of the Cretaceous/Tertiary Boundary and the 

influence of tropical seas on global ocean history and climate evolution; 

investigate early formation of the Caribbean Plate. 

 

 

 

Leg 165 

The Caribbean region poses a wide array of geologic questions, owing to its 

relatively uncertain plate tectonic evolution, the nature of its largely unsampled 

oceanic crust or basement, and its important role in global ocean circulation. With 

the exception of DSDP Site 502, the Caribbean had not been targeted by the Ocean 

Drilling Program or Deep Sea Drilling Project for more than two decades. A fresh 

impetus to Caribbean drilling was provided by the recent discovery of a strewn field 

of unaltered impact glass spherules or tektites in Haiti and Mexico at the 

Cretaceous/Tertiary boundary, and the identification of their source in the 180 to 

300 km-wide Chicxulub impact crater in the Yucatan. Leg 165 drilling was intended 

to address two major themes: the nature of the Cretaceous/Tertiary boundary (65 

Ma) and the influence of tropical seas on global ocean history and climate evolution. 

In addition, several of the proposed deeper holes held the prospect of reaching 

basement and, hence, providing new clues to the early formation of the Caribbean 

Plate. Drilling at five ODP sites (998, 999, 1000, 1001, and 1002; Fig. 1) has provided 

an excellent marine record representing nearly 80 m.y. of Earth history, but it has 

also led to the unexpected discovery of several major episodes of explosive 

volcanism in the Caribbean region, and the recovery of an important succession of 

submarine basaltic lava flows of the Caribbean Oceanic Plateau. 

 

 

 

Leg 165  The major objectives at Site 1002 were to recover a continuous and 

undisturbed late Quaternary stratigraphic section that will be used to (1) document 

how climate change in the southern Caribbean and northern South America relates 

to climatic forcing mechanisms and to global-scale change, especially to high 

latitude changes recorded in ice cores and high-deposition-rate marine sediment 

sequences, (2) study the rates and magnitudes of tropical climate change at 

interannual to millennial time scales over the last several glacial-interglacial cycles, 

(3) examine the stability of tropical climate in response to past changes in large-

scale global boundary conditions, and (4) study the relationships between climate 

variability and processes that influence the burial of organic carbon in anoxic 

settings. 

 

 

 



165 Preliminary Report  OPERATIONS SUMMARY 

Total Days (19 December 95 to 17 February 96): 60.2 

Days in Port: 2.9   Days Underway: 12.7 

Days On-Site: 44.7  Coring: 26.9 

Repair Time (ODP): 0.1  Drilling: 2.4 

Other: 2.4 

Casing and Cementing: 1.0 Stuck Pipe/Downhole Trouble: 0.0 

Total Distance Traveled (nautical miles): 3084 

Total Miles Transited: 3047 Average Speed Transit (knots): 10.3 

Total Miles Surveyed: 37  Average Speed Survey (knots): 5.0 

Number of Sites: 5  Number of Holes: 13 

Total Interval Cored (m): 4178.4 Total Core Recovery (m): 3358.82  % 

Core Recovery: 80.4 

Total Interval Drilled (m): 1774.0 Total Penetration (m): 5952.4 Maximum 

Penetration (m): 1066.4 

Maximum Seafloor Depth (meters from drilling datum): 3271.0 

Minimum Seafloor Depth (meters from drilling datum): 904.1 

 

169 dimented Ridges II, Saanich Inlet          

Dates:  08/14/96 1800      10/16/96 2100      

Start port:  Victoria, BC (Leg 169S)        

End port:  San Diego, California USA     

Purpose of cruise: Investigation of the mechanisms of formation of massive sulfide 

deposits at sedimented ridges, history and diagenesis at sedimented rifts. MIDDLE 

VALLEY-Measure temperature gradient and sample hydrothermal, reinstrument 

and reseal CORK.  

 
 

 

 



Leg 169 Hole 856HThe ship was moved in DP mode to Hole 856H, where a Drill-in-

Casing (DIC) had been set with 12 m of 11-3/4" casing during Leg 139. The hole had 

been cored to 93.8 mbsf, making it the deepest oceanic hole in sediment-covered 

massive sulfides. Operations were terminated on Leg 139 due to unstable hole 

problems; however, there was a possibility that several years of water flow in the 

open hole had cemented or stabilized some of the upper hole section. The plan was 

to obtain a temperature profile and fluid sample and attempt to deepen the hole. 

The water depth was 2434.5 mbrf. The RCBBHA was run as follows: 9-7/8" RBI CC-7 

bit, MBR, HS, OCB, TS, HS, 7 X 8-1/4" DC,TDC, 2 stands of 5-1/2" transition DP, XO. 

The hole was relocated and reentered in 45 min. The bit encountered fill at 73.8 m, 

and the hole was washed 20 m in soft fill to TD at 93.8 m with moderate torque and 

packing-off on the last connection. RCB wash barrel Core 169-856H-18W was pulled 

with 3 pieces of massive sulfide recovered. RCB Cores 169-856H-19R to 65R were 

taken from 93.8 to 500.0 m with 12.1% recovery. Coring 406.2 m required 88.5 

operating hours including two precautionary short trips. The rate of penetration 

averaged 5.0 m/hr in massive sulfides and 38.4 m/hr in thermally altered 

mudstones. Recovery was reduced by brittle mudstone fracturing and jamming in 

the 8 finger and 8 finger combination core catchers and core liner. The massive 

sulfide zone extended to 110 m, with a sulfide stringer zone of hydrothermally 

altered mudstone with sulfide veins and pyrite banding to 202 m. Below the sulfides 

were brittle mudstones to 432 m, basalt sills and sediment to 472 m, and pillow 

basalts and flows to 500 m. Hole conditions while coring on Leg 169 were good with 

only occasional erratic torque and fill on connections. Sepiolite mud sweeps were 

circulated near the end of each core. Coring parameters were 10-25 Kips WOB and 

50 rpm at 100-200 amps torque, circulating 250 gpm at 350 psi.  

After conditioning the hole for logs, the core bit was dropped on the seafloor to 

leave the hole clean for future drilling. The hole was reentered with the open end 

drill string, which was parked at 22.5 m for logging. The main logging tools had 

relatively low temperature ratings (Triple Combo and Sonic/FMS to 175°C and 

Geochem to 130°C); therefore, a temperature run was planned first to check bottom 

hole temperatures and thermal rebound rates. The temperature tool from the 

Bureau de Recherche Geologique et Miniere in Orleans (BRGM)was chosen for the 

first run because it was rated to 250°C. The 2.5-m-long BRGM temperature tool 

weighed only about 50 kg; therefore, the loggers were advised that it was not heavy 

enough to meet ODP third party tool guidelines (227 kg minimum). A 1-1/2" slotted 

sinker bar (30 kg) was added to the line but the tool weight was still not adequate to 

permit the winch operator to "see" the tool. The logging line was run to an apparent 

depth of 471 m but the BRGM tool was pulled because of erratic readings. The 

logging tool had evidently stopped on a shallow ledge or bridge at about 61 m 

(without the winch operator's knowledge) while the logging line continued to be 

run into the hole. The new Schlumberger high-temperature logging line was twisted, 

kinked, and knotted and 300 m were cut off. An attempt was made to clean out the 

ledges with the open end pipe. It was worked past ledges from 50 to 63 m, but could 

not be worked deeper and was pulled. The bit was not dropped in the hole because 

the intention was to leave the hole clear for future deepening. 



Leg 169 had the ambitious goal of drilling into two active seafloor hydrothermal 

systems to understand mass and energy transfer between the ocean and the oceanic 

crust. Of particular emphasis was investigation of the genesis and evolution of Fe-

Cu-Zn deposits formed at sediment-covered spreading centers in Middle Valley on 

the Northern Juan de Fuca Ridge, and at Escanaba Trough on the Southern Gorda 

Ridge.  

Leg 169 A high priority objective was to establish the differences between the 

mature hydrothermal system developed at Bent Hill and the young hydrothermal 

system in Escanaba Trough. These systems differ in more than their state of 

evolution. Metals in the Middle Valley sulfide deposits seem to be dominantly 

derived from basaltic rocks, whereas in Escanaba Trough, the composition of the 

deposits shows extensive contribution of metals from the sediment. Massive sulfide 

recovered from Central Hill suggests that the thickness of massive sulfide differs 

little from the amount exposed above the seafloor (5-15 m). The absence of a well-

developed veined feeder zone indicates pervasive diffuse venting of hot fluid over a 

short period of time rather, than long-lived, focused high temperature discharge, as 

it was the case at Bent Hill. 

 

Leg 169 Bent Hill Area 

 

Hole 856H had been drilled on Leg 139 to a depth of 93.8 m before abandonment 

due to unstable hole conditions. Our plan was to attempt to deepen this hole 

through the massive sulfide deposit sampled on Leg 139 and into the underlying 

alteration zone. We surmised that circulation of oxygenated seawater into the 

borehole during the last five years may have altered the pyrrhotite/pyrite massive 

sulfide assemblage to iron oxide/oxyhydroxide, effectively stabilizing the borehole 

wall. After reentry with a rotary coring bottom hole assembly (our only option as 

this hole was initiated with the same configuration) we successfully recovered 47 

cores to a depth of 500 mbsf with recovery just over 12%. We note, however, that 

we experienced significantly higher recovery rates (34% in 9 cores) when the core 

barrel was retrieved prior to full penetration of a joint of drill pipe. Coring 

operations ended on August 28, when the scientific objectives had been achieved, 

and time allocated for this operation had expired. 

 

 

 

 

 



Leg 169 Bent Hill 

Bent Hill is one of a string of small mounds that runs parallel to the eastern rift 

bounding normal fault scarp. These features lie close to an inferred normal fault that 

appears to offset basement reflectors, but near-surface sediment layering imaged in 

seismic reflection profiles appears to be continuous across this fault. Bent Hill is a 

roughly circular feature 400 m in diameter that has been recently uplifted 

approximately 50 m (Fig. 3). It is bounded on the west by a steep scarp that parallels 

the rift-bounding faults and exposes semiconsolidated turbiditic sediment. Bright, 

reverse polarity seismic reflections that are limited in extent to the area under Bent 

Hill are interpreted to be generated at the interface between the base of basaltic sills 

and the underlying sediments (Rohr and Schmidt, 1994).  

The 35-m high Bent Hill massive sulfide (BHMS) mound is located 100 m south of 

Bent Hill. A twin peaked massive sulfide mound with a single active vent at its north 

end is located approximately 330 m farther south. These mounds are aligned 

parallel to the N-S scarp that constitutes the western side of Bent Hill. The BHMS 

mound is extensively weathered to iron oxyhydroxides and partially buried by 

sediment. During Leg 139, Hole 856H penetrated 94 m of massive sulfide before the 

hole had to be abandoned due to inflow of heavy sulfide sand from the upper 

weathered section of the borehole wall. A strong magnetic anomaly across this 

mound is related to the occurrence of magnetite and has been modeled to suggest 

that mineralization continues at least another 30 m below the level drilled and 

possibly much deeper (Tivey, 1994).  

The morphology, degree of oxidation, and the lack of sediment cover on the mounds 

south of the BHMS deposit indicate that these deposits are younger than the Bent 

Hill deposit. A single 264°C hydrothermal vent is present on the northern mound. 

Contoured heat flow values for the Bent Hill area show high values centered around 

this active vent (Davis and Villinger, 1992). The composition of the vent fluid is 

similar to those from the Dead Dog vent field, but this vent has lower salinity and 

only half as much dissolved Ca (Butterfield et al., 1994).  

 

 

 

208 Walvis Ridge                                 

Cruise dates: 03/06/03 1720 through 05/06/03 0956      

Start port:  Rio de Janeiro                 

End port:  Rio de Janeiro                

Purpoe of cruise: Provide a detailed history of paleoceanographic variations and 

characterization of depth-dependent changes in deepwater chemistry and 

circulation associated with episodes of early Cenozoic climate change including 

EECO, PETM, and EOGM.   

  



Leg 208 During Ocean Drilling Program (ODP) Leg 208, six sites were drilled at 

water depths between 2500 and 4770 m to recover lower Cenozoic sediments on 

the northeastern flank of Walvis Ridge. Previous drilling in this region (Deep Sea 

Drilling Project [DSDP] Leg 74) recovered pelagic oozes and chalk spanning the 

Cretaceous/Paleogene (K/P), Paleocene/Eocene, and Eocene/Oligocene boundaries. 

The objective of Leg 208 was to recover intact composite sequences of these 

"critical" transitions from a wide range of depths. Multichannel seismic data (Meteor 

Cruise M49/1) along with information from DSDP Leg 74 sites were used to identify 

sites where continuous sequences of lower Cenozoic sediment should be present. 

Double to triple advanced hydraulic piston coring, occasional extended core barrel 

coring to deepen the holes, and high-resolution physical property measurements 

were employed to construct "composite sections." The composite sections provide a 

detailed history of paleoceanographic variation associated with several prominent 

episodes of early Cenozoic climate change, including the K/P boundary, early 

Eocene Climatic Optimum, the Paleocene–Eocene Thermal Maximum (PETM), and 

the early Oligocene Glacial Maximum. 

 

Leg 208 

A major achievement of Leg 208 was the recovery of continuous undisturbed cores 

spanning over a half-dozen "critical" intervals or events. All the events were 

recovered in at least two sites, and at least three of the early Cenozoic events were 

recovered in five sites. The Leg 208 cores allow each to be observed in the context of 

orbitally paced oscillations in climate. These events are unique as they stand out 

against the normal background variability of environmental change. They generally 

coincide with biotic events such as extinctions or abundance acmes indicative of 

unusual environmental stress. The most prominent, the P/E and K/P boundaries, 

are characterized by relatively rapid and extreme change. The other events, 

although less extreme, show characteristics that indicate brief extremes in climate 

and/or ocean carbon chemistry. This includes the mid-Paleocene biotic event at 

58.2 Ma, the EOGM at 33.5 Ma, the early Oligocene Braarudosphaera layers at 28.5–

30 Ma, and the early Miocene Bolivina Acme at ~18 Ma. In addition, several 

previously unrecognized events characterized by P/E boundarylike clay layers, but 

of a smaller scale, were identified in the upper Paleocene and lower Eocene of all 

sites. The most distinct of these smaller events includes what is affectionately 

referred to as the Eocene layer of mysterious origin, or "ELMO," event at 53 Ma. The 

assertion that these dissolution layers are linked to global events, and not regional, 

is based on their presence in other ocean basins, primarily the Pacific, where they 

are documented in cores recovered from Shatsky Rise (Bralower, Premoli Silva, 

Malone, et al., 2002). The documentation of such events is of importance, as their 

occurrence was predicted on the basis of anomalous excursions in benthic 

foraminiferal assemblages (Thomas et al., 1999). 

 

 

 

 

 



183 Kerguelen Plateau-Broken Ridge               

Dates of cruise:  12/07/98 1930 through 2/11/99 0730      

Start port:  Fremantle, Australia           

End port:  Fremantle, Australia          

Purpose of cruise:  Determine the chronology of Kerguelen/Broken Ridge 

magmatism, mineralogy and composition of mantle sources, melting processes, and 

magmatic evolution, evaluate the effects of LIP formation on the environment.   

 

Leg 183 Most of the Kerguelen Plateau and Broken Ridge formed as a single giant 

oceanic plateau in Cretaceous time. During Ocean Drilling Program Leg 183, igneous 

basement rock and sediment cores were obtained from five sites on the Kerguelen 

Plateau and two on Broken Ridge. Based on the recovery of basalt, other igneous 

rocks, and interbedded and overlying sediment, we found that  

1. From south to north, the age of the uppermost crust forming this very large 

igneous province (LIP) decreases, possibly in steps (i.e., ~110 Ma in the 

southern Kerguelen Plateau, ~85 to 95 Ma in the central Kerguelen Plateau, 

Broken Ridge, and Elan Bank, and ¾35 Ma in the northern Kerguelen 

Plateau); the submarine igneous basement of Elan Bank and the northen 

Kerguelen Plateau had not been previously sampled. 

2. The growth rate of the LIP at five of seven basement sites was sufficient to 

form a subaerial landmass. This was most spectacularly revealed at central 

Kerguelen Plateau Site 1138 by wood fragments in a dark brown sediment 

overlying the subaerially erupted lava flows, a result consistent with the 

charcoal and wood fragments in sediments overlying igneous rocks at Site 

750 in the southern Kerguelen Plateau.  

3. The terminal stage of volcanism forming the LIP included explosive eruptions 

of volatile-rich felsic magmas formed from cooling basaltic magmas that 

were trapped within the crust when the flux of basaltic magma from the 

mantle decreased.  

4. Previous geochemical studies of basalt from the southern Kerguelen Plateau 

and eastern Broken Ridge had identified a component derived from 

continental crust (e.g., Mahoney et al., 1995), but the mechanism for 

incorporation of a continental component into the oceanic plateau was 

unconstrained. Possible processes range from recycling of continental 

material into a deep mantle plume to contamination of mantle-derived 

basaltic magma by fragments of continental crust isolated in the embryonic 

Indian Ocean crust during rifting of Gondwana. At Site 1137 on Elan Bank, 

~26 m of a braided river conglomerate was intercalated with basaltic flows; 

the clasts in this conglomerate show the wide range of rock types that were 

subaerially exposed on Elan Bank. Most notable are clasts of garnet-biotite 

gneiss, a rock type that is characteristic of continental crust, thereby showing 

that a continental fragment is present in this oceanic environment. 

 

 



Leg 183 Leg 183 objectives focused on four major problems related to the formation 

and evolution of a giant LIP: 

1. Chronology of Kerguelen Plateau-Broken Ridge magmatism: The goal was 

to quantify magma flux as a function of time. 

2. Petrogenesis of basement igneous rocks: The goal was to constrain the 

mineralogy and composition of the mantle sources that contributed to the 

magmatism, the melting processes that created the magmas, and the 

postmelting magmatic evolution; in particular, we sought to evaluate the role 

of continental lithosphere in the magmatism that formed the different 

domains of this LIP. 

3. Environmental impact: The goal was to understand the postmagmatic 

processes that affected the igneous crust and evaluate the effects of LIP 

magmatism on the environment. 

4. Tectonic history: The goal was to identify and interpret relationships 

between LIP development and tectonism. 

 

Leg 183 In summary, significant results bearing on the origin and evolution of Elan 

Bank include the following: 

1. Subsidence of the Kerguelen Plateau is recorded by the paleoenvironments 

of volcanic rocks and sediment that range from subaerial or fluvial (basalt 

and interbedded sediment) to neritic (packstone) to pelagic (ooze). 

2. The volcaniclastic conglomerate contains clasts of trachyte, rhyolite, 

granitoid, and garnet-biotite gneiss; the garnet-biotite gneiss, in particular, 

indicates continental crust at this south Indian Ocean location. 

3. The sanidine-bearing crystal-vitric tuff, as well as the trachyte and rhyolite 

clasts in the conglomerate, indicates that highly evolved magmas erupted, in 

some cases explosively, during the final stages of the volcanism that formed 

Elan Bank. 

4. Most of the seven basement flows erupted in a subaerial environment. 

These inflated pahoehoe and transitional rubbly flows are typical of 

continental flood basalts, such as the Columbia River Basalt. 

5. Like other Cretaceous igneous basement rocks of the Kerguelen Plateau, 

the seven basement lava flows are tholeiitic to transitional basalts; however, 

Site 1137 basalts are more enriched in incompatible elements, perhaps a 

result of lower extents of partial melting or derivation from a source more 

enriched in incompatible elements. Also, we infer a continental crust 

component in Site 1137 basalts from their less-than-primitive mantle ratios 

of Nb/Ce and Zr/Ti and their Nb/Y vs. Zr/Y trends. 

 

Leg 183 hole 1137 Site 1137 (Proposed Site KIP-6C) 

The 555-nmi transit from Site 1136 to Site 1137 was made in 57 hr at an average 

speed of 9.7 kt. The ship arrived at Site 1137 late on New Year's Eve, 31 December 

1998. Weather conditions upon arrival were quite mild compared to those at 

departure from the last site. At 2100 hr on 31 December 1998, we deployed a 

beacon on the precise GPS coordinates for Site 1137. 

 



158 TAG Active Hydrothermal Mound                

Date of cruise:  09/23/94 0630 through 11/22/94 1530      

Start port:  Las Palmas, Gran Canaria       

End port:  Las Palmas, Gran Canaria      

Purpose of cruise:  Investigate fluid flow, alteration and mineralization and 

associated geochemical fluxes, microbiological processes, and the subsurfaces 

nature of an active hydrothermal system on a slow spreading, sediment-free mid-

ocean ridge.   

 

Leg 158 investigated the fluid flow, geochemical fluxes and associated alteration and 

mineralization, microbiological processes, and the subsurface nature of an active 

hydrothermal system on a slow-spreading sediment-free mid-ocean ridge. The 

active mound within the Trans-Atlantic Geotraverse (TAG) hydrothermal field at 

26°N latitude on the Mid-Atlantic Ridge (MAR) is a large, mature deposit of varying 

mineralogy with emanating fluids displaying a wide range of temperatures and two 

distinct, but related, chemistries. 

At Site 957, a northwest-southeast transect of holes in three major, distinct areas of 

the mound was drilled: the upper terrace east of the Black Smoker Complex 

(proposed TAG-1 area), the white smoker Kremlin area (proposed TAG-2 area), and 

the upper terrace west of the Black Smoker Complex (proposed TAG-4 area). In 

addition, holes were drilled on the south side of the lower terrace (proposed TAG-3 

area) and on the northern edge of the upper terrace (proposed TAG-5 area) in an 

attempt to delineate lateral heterogeneity of the sulfide deposit, and the extent and 

nature of the underlying stockwork zone. 

Breccias of various types dominate the stratigraphy of the entire mound, not only 

within the sulfide section but also extending into the upper part of the stockwork. 

Within the sulfide mound, these different types are distinguished primarily on the 

basis of the relative abundances of pyrite, anhydrite, and silica, and therefore reflect 

different degrees of brecciation, cementation,hydrothermal reworking, and 

replacement of preexisting sulfides. 

 

Leg 158  

Hydrothermal circulation is one of the fundamental processes associated with 

crustal accretion along oceanic spreading centers. Driven by heat from magmatic 

intrusion and emplacement of new crust, seawater circulates through the permeable 

portions of the crust and upper mantle, and discharges at the seafloor as both high-

temperature (up to 400°C) focused and lower temperature (less than ~250°C) 

diffuse fluid flow. The circulating hydrothermal fluids interact with the oceanic 

basement in a complex series of water-rock reactions that not only influence the 

physical properties and composition of the crust (e.g., Thompson, 1983; Jacobson, 

1992; Johnson and Semyan, 1994), but also give rise to the development of seafloor 

mineral deposits. These reactions result in changes in the chemistry of the material 

recycled into the mantle by subduction (e.g., Hoffmann and White, 1982; Hart and 

Staudigel, 1989), and also play a role in regulating the chemical composition of 

seawater (e.g., Edmond et al., 1979). However, the extent of alteration and its impact 

on global geochemical mass balances is still very poorly constrained. 



Site 957C Most of the material recovered was a pyrite, anhydrite, and silica breccia. 

 

171B Blake Nose Paleoceanographic Transect        

Dates of cruise:  01/08/97 0630  through 02/14/97 0830     

start port:  Bridgetown, Barbados           

end port:  Charleston, South Carolina    

Purposes of cruise:  A - Determine the sediment, chemical, and fluid mass balances 

in the Barbados prism.   B - Interpret the vertical structure, thermocline and water 

structure, climate variability, and to recover K/T and P/E boundaries, of the Blake 

Plateau. 

 

Leg 171 B Ocean Drilling Program Leg 171B was designed to recover a series of 

'critical boundaries and intervals' in Earth history in which abrupt changes in 

climate and oceanography coincide with often drastic changes in the Earth's biota. 

Some of these events such as the Cretaceous/Paleogene (K/T) extinction and the 

late Eocene tektite layers are associated with the impacts of extraterrestrial objects, 

like asteroids or comets. Other events, including the benthic foraminifer extinction 

in the late Paleocene and the mid-Maastrichtian extinction events, are probably 

related to intrinsic features of the Earth's climate system. Two intervals of unusually 

warm climatic conditions, the early Eocene and the late Albian, represent periods 

when the Earth is thought to have experienced such extreme warmth that they are 

sometimes described as 'super-greenhouse' periods. The major objectives of Leg 

171B were to recover records of these critical boundaries at shallow burial depth 

where microfossil and lithologic information would be well preserved, and to drill 

cores along a depth transect where the vertical structure of the oceans during the 

boundary events could be studied. The recovery of continuous Paleogene or 

Mesozoic sequences characterized by cyclical changes in lithology would help to 

establish the rates and timing of major changes in surface and deep water 

hydrography and microfossil evolution. 

 

Leg 171 B The objectives of Leg 171B were to drill sites (170600 m penetration) in a 

transect from the margin of the Blake Plateau to the edge of the Blake Escarpment. 

Our main interest was to interpret the vertical structure of the Paleogene oceans 

and test the Warm Saline Deep Water hypothesis near the proposed source areas. A 

related objective was to provide critically needed low-latitude sediments for 

interpreting tropical sea-surface temperature (SST) by using well-preserved 

calcareous microfossils. We also hoped to develop a cyclostratigraphy tuned to 

orbital cycles that could be used to establish an extremely accurate chronology for 

biozones and magnetochrons in the Cretaceous and Paleogene. The Leg 171B Blake 

Nose depth transect drilled one of the best locations to recover distinct horizons 

such as the Paleocene/Eocene and Cretaceous/Paleogene boundaries to document 

critical paleoceanographic and biological evolutionary events surrounding the 

boundaries and water depth-related variations in sedimentation of the boundary 

beds. Paleomagnetic objectives were to refine the Paleogene/Cretaceous 

biochronology and magnetochronology of the Paleogene/Cretaceous period and 

constrain Eocene paleomagnetic poles for the North American plate. 



 

 

Leg 171 B, site 1049  Cretaceous and early Cenozoic sediments on the Blake Nose in 

the western North Atlantic (Fig. 1) offer an ideal record for reconstructing 

variability in deep-water circulation and sedimentation history, both of which are 

closely linked to climate change across the Blake Nose. Paleogene and Barremian-

Maastrichtian strata crop out, or are present at shallow burial depths, in present 

water depths of 1200 m to ~3000 m. The Blake Nose spanned a similar range of 

depths in the early Cenozoic, because margin subsidence was largely complete by 

the Early Cretaceous, and minor subsidence since then is partly offset by reduced 

sea level after the Eocene. Thus, a depth transect of cores along the paleoslope 

provides information on depth-dependent sedimentation, deep ocean chemistry, 

and biota that can be used to reconstruct the past vertical structure and circulation 

of the western North Atlantic. In addition, studies of well-preserved Paleogene and 

Cretaceous fossil groups from the Blake Nose area should make a significant 

contribution to the interpretation of their evolution in response to episodes of 

changes in deep-water circulation and impact events. 

 

Site 1049 is located on the eastern margin of the Blake Nose and represents the 

deepest site of the Blake Nose transect. The location was chosen to recover a 

sedimentary section of Eocene through Aptian-Albian deep-water strata to compare 

with age-equivalent, but more expanded, sections at shallower water depths. The 

site is at a present depth of 2656 m below sea level (mbsl) and is shallow enough to 

preclude significant dissolution in the lysocline, yet deep enough to record changes 

in bottom water chemistry produced by changes in the vertical structure of deep 

and intermediate waters during the Paleogene and Cretaceous. 

 

Hole 1049A We then took XCB Core 8X, which appeared to penetrate the chert layer after 

advancing only 1.8 m. This core recovered 0.76 m of chert fragments and nannofossil ooze. 

Another APC core (9H) was attempted, but it did not obtain a full stroke, so we resumed 

XCB coring. With the exception of one additional piston core attempt (13H; which did not 

attain full stroke), the rest of the hole was XCB-cored. Several zones of chert were 

encountered between 40 and 90 mbsf.  

The K/T boundary was obtained in Section 17X-2. Coring was terminated at 172.7 mbsf 

after meeting the objectives to recover Aptian-aged sediments. The bit cleared the 

mudline, and Hole 1049A was officially terminated at 0400 on 15 January 1997. 

The seafloor depths for Hole 1049A determined by reduction of drill string weight are most 

likely incorrect as compared to those in Holes 1049B and 1049C. The depth below seafloor of a 

marker horizon, such as the limonitic horizon at the top of the K/T boundary, indicates that the 

correlative horizon in Hole 1049A (125.88 mbsf) is ~12-14 m deeper than in Holes 1049B and 

1049C (111.18 and 112.99 mbsf, respectively). When comparing data from Hole 1049A to the 

other holes at this site,one can adjust the depth by subtracting ~12-14 m from the reported Hole 

1049A meters below seafloor (mbsf) depth.  


