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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 mantle.

•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
operations, the
Glomar
Challenger sailed
96 Legs and
drilled 624 sites.



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

• During ODP, the
JOIDES
Resolution
sailed 110 Legs
and drilled 650
sites



ODP Scientific Highlights
•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
Non-riser Platform

Mission-Specific



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

• Riserless drilling vessel
• Riser-equipped drilling vessel
• Mission specific platforms



ScientificScientific  Target Target                     

Riserless Riserless DrillingDrilling Riser DrillingRiser Drilling

2020”” CSG CSG
2626”” Hole Hole

17-1/217-1/2”” Hole Hole

13-3/813-3/8”” CSG CSG

12-1/412-1/4”” Hole Hole
9-5/89-5/8”” CSG CSG

8-1/28-1/2”” Hole Hole

Drilling with Sea Floor Drilling with Sea Floor 
ODP Record  2,111m BSFODP Record  2,111m BSF

3636”” Hole Hole
3030”” CSG CSG

9-7/89-7/8”” Hole Hole
1000m

Sea Floor

2000m

3000m

4000m

5000m

6000m

Increase Mud WeightIncrease Mud Weight

Decrease Mud WeightDecrease Mud Weight

Drilling with Sea WaterDrilling with Sea Water

1.01.0 1.21.2 1.41.4 1.61.6 1.81.8 2.02.0 2.22.2
( Pressure Gradient by Specific Gravity )( Pressure Gradient by Specific Gravity )

WD 1500m

Increase Mud WeightIncrease Mud Weight

Hydrostatic Pressure of 
3500m Fluid Column 
of which SG is 1.2.

Riser Pipe and BOPRiser Pipe and BOP

    LEGEND    LEGEND
  Formation Pore
Pressure Gradient
  Formation Fracture
Pressure Gradient
  Mud ( Drilling Fluid )
Weight

Riser versus Non-Riser:
What’s the difference?







Expedition 302: Logging Highlights

•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)





Scientific Ocean Drilling Vessel
Non-riser platform

•Operated by the U.S. Implementing
Organization:
• Joint Oceanographic 
Institutions
• Texas A&M University
• Lamont Doherty Earth 

Observatory

•IODP Phase 1: JOIDES  
Resolution (2003 - 2005)
•
•IODP Phase 2: JR conversion (IODP
operations start August 2007)



DRILLING





















CORING



IODP coring toolsIODP coring tools

Rotary Piston



ODP Standard Coring Bits and Cutting Shoes

APC XCB

APC-T RCB





H2S Safety Protocols during Core Handling



Pressure Release to Minimize Risk of Core Liner Failure



Catwalk Handling of Sediment Cores after Recovery







Preparation of Core Samples for Pore Water Extraction



Hydrocarbon Monitoring using Gas Chromatograph





Storage of ODP Cores in D-tubes for Transport



Refrigerated Core Storage Facilities
ODP Gulf Coast Repository, College Station, TX



LOGGING



Conventional Wireline Logging



Logging While Drilling (LWD)









     Schlumberger Data Acquisition System







VSP  - GI AirGun Deployment



VSP - GI Airgun Deployment



VSP - GI Air gun firing



HEAVE
COMPENSATION





Exp 304/305: Logging Highlights
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