
CORE

Workshop, New Zealand 2014 Anja Schleicher

drilling

sampling

analysis

artifacts



Board meeting
Pre-Core Meetings

Principal Investigators

Group meeting

Who? drilling contract personnel
principal investigators
research group

When? 1-2 days before spud-in date

Where? at the drill site

What? introduction to the planned drilling
techniques and coring methods
the meaning of cores for the project
importance of maintaining core 
orientation, sequencing, continuity
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Core retrieval
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-Core
-Type
-Time on Deck
-Top
-BTM
-TOP
-BTM
-Advance
-Recovery
-Remarks
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The board



First examination Void gas sampling
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Taking samples



Drill Bit

Core

Inner 
Core 
Barrel

Core 
Catcher
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Core catcher



SAMPLING
HANDLING
CORE
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Measuring, 
Marking and 
Separating
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Washing as soon as 
possible because:

Minimizing the core 
contamination with mud.

Drying out (hardening) of 
the mud cake on the core 
surface

cleaning with a fluid compatible
with that used to cut the core.

care if there is water-sensitive 
clays (smectites) in the core.

Washing and transportation
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Core orientation lines

orientation line

auxiliary line

Top

Bottom

RED IS ON THE LEFT 
WHEN LOOKING 
DOWN THE CORE

Direction 



Core Barrel

Base of Core

2

1

3

Box 5
Bottom

Box 4
Bottom

Box 3
Bottom

Box 2
Bottom

Box 1
Bottom

Core Catching boxes

Rabbit The total length of the core catching 
boxes should be greater than the core 
barrel length. 

Core catching boxes should be 
numbered consecutively.

Mark the boxes with bottom to top  
arrows.

Label the boxes with „Top“ and 
„Bottom“ and/or with a colored mark.

Don‘t forget the plastic bags for 
fragments.
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Marking the core and the boxes
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Core lost
Lost core is placed at the bottom of the run

Cores with a Recovery of: 

100%

1916 m

1918 m

1920 m

1922 m

50%

1916 m

1918 m

1920 m

1922 m

50%

1916 m

1918 m

1920 m

1922 m

1916 m

1918 m

Depth

1920 m

1922 m

Drilled Section
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Cat-scan
for internal structures



Workshop, New Zealand 2014
Anja Schleicher

Taking core photos

The light conditions should be 
always the same!
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Cutting core in half

Archive half

Working half



319 – C0009  A– 1R - 3W, 25-30cm

Expedition
Site

Hole

Core number
Core type

Working 
portion

Section

Archive half

Working 
half
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Labelling core
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Core scanner
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Archive half for on-shore analysis

Sampling party on board
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ANALYZING
CORE
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Lithological description

Lithology, 
grain size, 
bioturbation, 
sedimentary 
structures etc 
etc etc



Smear slides and thin sections

Siliciclastic Clay, quartz, feldspar, 
mica, calcite, Oxides

Pelagics Nanno, 
Diatoms, 
Sponges
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Visual core description using J-cores



Deformation structure
Distribution boundaries
Drilling disturbance
Hardrock/sediment texture
Lithology rough
classification
Sedimentary component
Sedimentary structure
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Visual core
description using

J-cores



Shear zone 
deformation

Shear zones cutting tuffaceous
bedding

Slickensides on fault surfaces Fault cutting tuffaceous
bedding
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Core structure description
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Powder samples were measured:
Major element analysis

SiO2, Al2O3, TiO, Na2O, 
MgO, CaO, K2O, Fe2O3, 
P3O5, MnO, LOI

Chemistry:
X-ray fluorescence

Powder and texture samples 
were measured under 
air-dried, ethylene glycol and 
water saturated conditions 

Minerals of interest: 
Clay, quartz, feldspar, calcite

Mineralogy: 
X-ray diffractometry
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Geochemistry:
Squeezing fluids out 
of the core

Measure concentrations of 
different elements and 
compounds in the fluids from 
pores within the sediments 
and rocks
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• 25 smear slides for observed for calcareous nannofossils
• Assemblages are of Pleistocene age < 1.67 Ma
• Presence of species such as Gephyrocapsa spp., Pseudoemiliana lacunosa and 
Helicosphaera selli help to constrain ages

Helicosphaera selli

Species Depth CSF-A (m) Age (Ma)

LO P. lacunosa 475.09 >0.44Ma

LO H. selli 478.47 1.34Ma

FO Gephyrocapsa spp., 506.68 <1.67Ma

Gephyrocapsa spp. Pseudoemiliana lacunosa

Biostratigraphy



ARTIFACTS 
IN CORE
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Core disking

Core disking is an indicator 
of elevated stress 
magnitudes. 
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Drill Bit

Core

Disk Fractures

WOB
SV

SH

Situation at the drill bit

Section parallel to
minimum 
horizontal stress

Section parallel to
maximum 
horizontal stress

Calculated strain 
regime at the drill bit

SV

Core disking theory



Workshop, New Zealand 2014
Anja Schleicher

Stress relaxation of core
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The relaxation process is accompanied by micro cracking. 
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Coring and core catchers
Inner Core 
Barrel

Core 
Catcher

Drill 
Bit

Core



Workshop, New Zealand 2014
Anja Schleicher

Infiltration in the core

Mud
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Sediments

Borehole Situation

Core Bit and Core Catcher wipes 
the core clean    >
some 10 times as much filtrate 
may flow internally through the 
core!



N E
CORE VS. CUTTING
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A question of money?

Complete-cored well = 1.5 -2x non-cored well

General Strategy:

Extended Cutting Analysis

Spot Coring (~ 10% of drilling)

Logging Program

How effective is a cutting analysis?
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Cost relation and drilling strategy



Cuttings –core potential
what can we do or not do with core and cuttings?

• Lithology: Analysis of rock source

• Biostratigraphy in sediments: Age

•Structural Geology: Meso-structures, faulting

•Mineralogy: Compositional measurements

• Physical Properties: Porosity and bulk density values
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Sandstone

Silty claystone

1R-CC 20cm

3R-2 120cm 100µm

100µm

Siltstone and Sandstone
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Bedding

Silty
claystone

Sandstone
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Mineralogy core/cuttings

Anja Schleicher
Training Course, New Zealand 2014
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Lithology/min
eralogy

- Cuttings help to 
separate Unit III-IV
- Calcite fluctuating 
throughout the 
borehole
- Smectite increase 
with depth: no 
diagenesis



Physcial properties
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•Porosity during coring
•Porosity from cores
•Porosity from cuttings
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Logging/lithology/mineralogy
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-Improve interpretation of 
logging data

-Insight into sediment 
ages
-“Ok” sample depth 
accuracy
-Allow to recognize: 
-Unit boundaries
-Major lithological
variations
-Trends in mineralogy and 
chemical data

Pro Cuttings Contra Cuttings
-Mixing of 
cuttings/cavings

-Chip size depends on 
the degree of lithification

-Disaggregation of chips 
in drill mud

-No information about  
individual structures



Even the story of a drill core 
is more than the geological 
history!


