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Drilling for Science

Scientists have been using drilling technology to
understand Earth’s history since 1958.

— Project Mohole (1958 -1966)

— Deep Sea Drilling Project (1968 -1983)

— Ocean Drilling Program (1985 - 2003)

— Integrated Ocean Drilling Program (2003 - )



Project Mohole

‘Project Mohole attempted to drill
through the Earth’s crust to the
Mohorovicic Discontinuity and
retrieve a sample of the mantie.

‘Recovered the first sample of
oceanic crust.

Although the mantle was never
reached, Project Mohole showed that
deep ocean drilling was a viable
means of obtaining geological
samples.




Deep Sea Drilling Project
1968-1983

During worldwide
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DSDP Scientific Highlights

- Verified the theory of plate
tectonics;

* Discovered that Antarctica
has been ice-covered for 20
million years;

 Showed that the
Mediterranean Sea

completely dried up between
5 and 12 Ma.




Ocean Drilling Program
1985-2003
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ODP Scientific Highlights
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‘Defining the
longest record of
Earth’s natural
climate variability;

Collecting the
first marine record
of the K/T

boundary;

-Sampling gas
hydrates




How is IODP different?
Multiple Drilling Platforms

Riser Platform Mission-Specific

Non-riser Platform



Chikyu
Riser Platform

 Operated by Japan’s
JAMSTEC Center for
Deep Earth
Exploration (CDEX)

Scheduled to begin
IODP operations in
2007

12,000 m drillstring
with 2500 m riser
capability




IODP - Multiple Drilling Platforms
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- Riserless drilling vessel
- Riser-equipped drilling vessel
- Mission specific platforms



Riser versus Non-Riser:
What’s the difference?
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~ Riser drilling. The riser is a pipe that extends from the drilling platforn
down to the seafloor Drilling mud and cuttings from the borahole are
retumed to the surface through the riser. The top of the riser is attached to
the drillship, while its bottom is secured at the seafloor. A blowout praventer
(BOP) placed at the seafloor batwaen the wallhead and the riser provides
protection against overpressured formations and sudden release of gas. The
riser pipe diamater of up to 21 in. [53.3 cm] is large encugh to allow the
drillpipe, logging tools and multiple casing strings to pass through.

~ Risarless drlling. Seawater is pumpad down through the drillpipe to clean
and cool the bit The drilling fluid and the cuttings flow up batween the
drillpipe and the borehole or casing, whara they spill onto the seafloor and do
not raturn to the surface.
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< An example of an MSP operation (Expadition 202} in the Arc-
tic. The first Arctic coring expadition (ACEX) was conductad
from August to September 2004, at the crest of the Lomonosoy
Ridge in the central Arctic Ocean (lef). The Lidsr Wiking drill-
ship [right was protected by two icebreakers Odan and
Sovetskiy Soyuz. Vidar Wking drilled fiva boreholas at four sites,
and & 339-m [892-ft] long sedimentary sequance was recovared
in the cores. (Photograph courtasy of M. Jakobsson, IODR)




Depth
(mbsf)

70

80

g0
100
110
120
130
140
180
160
170
180
180
200

Expedition 302: Logging Highlights
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*First set of downhole log data ever
obtained in the Central Arctic
Ocean.

*Figure depicts total natural
gamma (core and log), spectral
gamma (log), and p-wave velocity
(core and log)
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Scientific Ocean Drilling Vessel
Non-riser platform

*Operated by the U.S. Implementing
Organization:

*  Joint Oceanographic
Institutions
e Texas A&M University

e Lamont Doherty Earth
Observatory

s IODP Phase 1: JOIDES
Resolution (2003 - 2005)

s JODP Phase 2: JR conversion (10DP
operations start August 2007)
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The reentry cone. & larga 3.7-m [12-f1]
diametar, funnel-shaped installation on tha
seafloor serves as a conduit for relocating &
previously drillad hole and for landing and
supporting the surface casing string. The raentry
cona is released through the moon pool jfop).
(Photograph courtesy of Texas A&M Univarsity.)






CORING
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ODP Standard Coring Bits and Cutting Shoes

XCB

RCB







H2S Safety Protocols during Core Handling
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Pressure Release to Minimize Risk of Core Liner Failure
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Catwalk Handling of Sediment Cores after Recovery




Shipboard Laberatories

Dovwnhale measurements and auxiliarg |aboratories

Core, physical propaties and palecrmagnetism |sboratories

Iicrobialogy, palecritalogy and chemistry laborataries

Computer laboratory ard lounge

Pheatagraphy laboratory

< Drillship JOIDES Rasolution with seven floors
of on-board |aboratorias. Tha 143-m [465-fi]
drillship featuras a seven-story laboratory
complax to analyze the wide varety of cores
and logs collectad worldwide. The ship is
positionad over the drillsite by 12 computar-
controlled thrustars that support the main
propulsion systam. Mear the center of tha ship
is the moon pool, a 7-m [Z3-ft] opening in the
bottom of the ship, through whichthe drillstring
iz lowearad. The drillship is a virtual university
that can house 50 scigntists and technicians
and 65 crew members, with a stack of labora-
tories on seven floors. The bottom two floors
{not shown) have core-storage faciliies. At
tha fantail of the ship, on the laft is a geo-
physics laboratory, which containg aquipme nit
that gathars ship position, watar depth and
magnefic information usad in studying the
seafloor topogra phy.






Preparation of Core Samples for Pore Water Extraction
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Hydrocarbon Monitoring using Gas Chromatograph
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Storage of ODP Cores in D-tubes for Transport
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Refrigerated Core Storage Facilities
ODP Gulf Coast Repository, College Station, TX
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LOGGING



Conventional Wireline Logging

Wireline Logging

Schlumberger MCM Unit,
Winch

Downhole
Measurements
Lab

Resistivity
Litho-Density
Porosity

Natural Gamma

Sonic velocity @5
Resistivity Image (FMS)

Magnetic Field, Susceptibility

—— Borehole
Research
-y
Group
at LDEO of Columbia University




Logging While Drilling (LWD)

Logging While Drilling (LWD)

Downhole Measurements Lab,
Anadrill Data Acquisition System

S B [_‘____;‘\L e __________,_/--
Resistivity G !‘)} - B
Natural Gamma ( )
Weight on bit
= Torgque s

Borehole
- e B Research
Group
at LDEO of Columbia University













Schlumberger Data Acquisition System










VSP - GI AirGun Deployment




VSP - GI Airgun Deployment




VSP - GI Air gun firing




HEAVE
COMPENSATION
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MGT data - Hole 1261B Leg 207
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DATA



d # N .
“ Scigntific deep-ocean drillsitas from 1961 to 2003. The Mohole project (grean) initiated in 1958, used a converted naval barge Cuss fto drill at two sites
near La Jolla, California, US4, and Guadeloups, Mexico, from 1961 to 1966, The Deep Sea Drilling Projact (black) used the drillship Glomar Challengerto

drill at 624 sitas, from 1968 to 1983. During the Ocean Drilling Program fred) betwsaen 1984 and 2003, the drillship JVDES Resolution sailad as far north as
80" and as far south as 71° latitude, and drilled tha next 653 sites. '



