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The political and scientific background for KTB

Geokommission
SG-3
New Chancellor
Scientific Diversity
Smart Minister

Suffering Industry

Scientific Plan

Chancellor KOHL Minister for Research
RIESENHUBER



KTB — Pilot Well

~us-

*49 m height
« 2943 kN hook load |
¢ 1249 kW elevator :

«22 m/s velocity
« 250 rpm table
« 360 KW pwr swivel

e0—-600rpm

*590 kW pumps

e Special WL string
WL equipment
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KTB

e 83 m height derrick
e 800 to hook load

e 2220 kW gear-driven
draw works

e 3 x triplex pumps
35 MPa pump pressure

e 40/140-20/270
kNm/min table

e 70 MPa preventer

e Supplied by public
power

e Automated plpehandlmg '
with retracting system

e 3x13.3 mdrill pipe
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KTB — Major Goals:

 Nature of geophysical structures and phenomena: Seismic
reflectors & electric, magnetic, gravimetric anomalies; calibration of
methods of deep sounding, understanding of orogenic processes

 The Earth’s stress field and the brittle-ductile transition:
orientation and amount of mechanical stress with depth; a new
understanding of stress and strain in the crustnucleation and
propagation of earthquakes

 The thermal structure of the Earth’s crust: Temperature
distribution, heat flow, heat production; geothermal energy

* Fluid and transport processes: Fluids, fluid pathways and household;
occurrence and distribution waters in crust and mineral deposits

e Structure and evolution in the internal zone of the Paleozoic crust
of Central Europe: Characteristics, deformation mechanism and
dynamic of a reactivated crust. mineral deposit prospection

* Long-term DEEP CRUSTAL LABORATORY
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KTB — ,,Political Arguments”

* Focusing the whole Earth science community on
a joint project to boost collaboration

e Supporting the national drilling industry with a
really big project requiring lots of technical
developments



 Heavy large rig

Elongated pipe stands

Automated
pipehandler

Vertical drilling system

Slim clearance casing

Land Drillrig

Traveling Block

Swivel

i Preventer
Drillpipe
rill Bit

Pipehandler

Spulschlauch ===
A

Bohrhaken
Spiilkopf

Drehtisch

Schiittelsieb,
Zentrifugen

Verrohrung

Bohrgestange

‘Umiaufende
ung .

1l HI
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KTB Main Hole

Vertical Drilling System
10 m deviation in > 7 km
Operation til 7.5 km depth

Limitation due to
temperature and
batteries

major spin-off for
hydrocarbon exploration
with horizontal drilling
techniques (8 km
horizontal drilling is
possible)

[
(=

SENKRECHT
GEBOHRT WIE
NIE ZUVOR

Ein neues Verikol-
bohrsystem, das im
untersten Teil des
Bohrsirangs (ZFeich-
nung rechis) unter-
gebracht war, sorgte
dafir, daB die Boh-
rung senkrechi in die
Tiefa fiihrte. Dos
System maB lautend
dig Maigung und
akfivierte bei einer
Abwelchung eine von
vier Steuarrippen
{ouf dem Foto ober-
halb der Bildmifte),
die dann gegen die
Bohriochwand driick-
fe und dadurch eine
Korrekiur bewirkle.
Dios =senkrechiesie
Bohrloch der Welt
wich van der Geraden
erst in 7500 Maefer
Tiefe ab (Zeichnung
links), als das System
wegen hoher Tempe-
ratur und hohen
Drucks nicht mehr
gingeselz! werden
konnte

Datenpulser

Neigungs-
SEnsoren

Elektronik,
Batterien

Generator

Steuverventile 4b d
Hntnr i

Euhrma:-tnr

Steuerrippen

BohrmeiBel

@






Time — Depth Curve for the KTB Main Well
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HTE Referal Babrlochmesanngen
Eohriochrandasabeifiche ;| BGL vom 134,180
Lange Achse 32 Huras Achas 21

[}

[ LLlE =t

Caliper Log of D
the Fault Zone | E = e
SE1 KTB-HB; e seE

7000 - 7200 m; == ._ | @k ‘
Diameter in cm :

Volume increase:
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KTB — Major Goals:

1. Structure and evolution in the internal zone of the Paleozoic crust
of Central Europe: Characteristics, deformation mechanism and
dynamic of a reactivated crust. mineral deposit prospection

2. Nature of geophysical structures and phenomena: Seismic
reflectors & electric, magnetic, gravimetric anomalies; calibration of
methods of deep sounding, understanding of orogenic processes

3. Fluid and transport processes: Fluids, fluid pathways and
household; occurrence and distribution waters in crust and mineral
deposits

4. The thermal structure of the Earth’s crust: Temperature
distribution, heat flow, heat production; geothermal energy

5. The Earth’s stress field and the brittle-ductile transition:
orientation and amount of mechanical stress with depth; a new
understanding of stress and strain in the crustnucleation and
propagation of earthquakes

6. Long-term DEEP CRUSTAL LABORATORY
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1. Traditional regional geodynamics
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Saxothuringian Paiaozoic rocks
autochthonous ("Thuringian®)
allochthonous ("Bavarian")

Tepla-Barrandian
(ZEV) & Minchberg

gneisses & amphibolite

greenschist & serpentinite

Moldanubian s. str.'
(Drosendorf)

post-tectonic
granites

strongly reflective,
high-velocity zone
(only in section)

W. Franke, GieBen A= NLfB, Hannover
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axothuringicum i
W S g Moldanubicum e
Frankenwald NIM Fichtelgebirge ZEV Oberpfélzer Wald Hoher Bogen
MVE 90 KTB 8503 Dekorp 4Q
6 —
18
24 L
30T T e T RRR— N YT TR e,
P
km
0 50 km
| |
Miinchberg and ZEV complexes Bohemicum

Fichtelgebirge-Erzgebirge domain
Saxothuringicum |:| Proterozoic (upper crust)
I:I Devonian-Lower Carboniferous I:I Lower crust

I:’ Upper Ordovician - Silurian South Thuringian domain
:\ (Upper) Cambrian - Lower Ordovician I:I Proterozoic (upper crust)

I:I ? Lower Cambrian |:’ Lower crust

Geologischer Schnitt entlang der Tiefenseismiklinie DEKORP 4

Paleozoic ( Bavarian facies)

Phy llite-prasinite unit,

Erbendorf Greenschist Zone
- Gneiss-metabasite units, undivided

Metabasite-rich units and

Erbendorf Body

Equivalents of Miinchberg and

ZEV units in the middle and lower crust

I:] Metabasites

Moldanubicum

[ ]

aus: Hirschmann, G. (1996): KTB - The structure of a Variscan terrane boundary: seismic investigation - drilling - models. -

Tectonophysics 264: 327-339

(geringfiigig geanderte Farbversion von Fig. 8)

Precambrian and Paleozoic
units, undivided
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2. Understand orogeny and geophyscial anomalies

SW + NE

!
Grobkérmige Sedimente :
der Oberkreide ) ;

heutige Oberflache

Falkenberger
Granit

10

Final depth
of KTB

| Carboniferous Granite

12
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Present day understanding of the geodynamics

@*—

@ Cadomian arc

—_—
lapetus

ca. 580 - 550 Ma
-

back-arc basin

ca. 540 - 530 Ma
h

Cadomian arc

passive margin
of Gondwana

%,
o 6’93*
O

@ ca. 500 Ma
ol —

— erosion —_—

incipient rift

Gondwana

From Cadomian magmatic arc to Rheic ocean closure: The

ca. 480 Ma
#—

incipient
Rheic ocean

©

Rheic ocean 407 - 395 Ma
h
9” Gondwana
<
@ ca. 375 Ma
- Accretionary wedge -

of the Rheic ocean

Gondwana

geochronological-geochemical record of nappe protoliths
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Accretionary prism .
y P Volcanic arc

Ocean trench

Continental

:|/ crust

Moho
discontinuity

Oceanic crust

Magma
chamber

Rising diapirs

Subduction zone



3. Fluids in the Earth’s deep upper crust?
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4. Determine thermal gradient & heat transport properties

——30-JAN-98
1000- —16-JAN-97
‘ —22-MAR-96

0-1000m-21K/km1-9km-28
k/km

0 - 1000m - 55 mW/m? 20004
1-9 km - 85 mW/m?
3000/
T underestimation due to: .
e shallow test boreholes (500 m) &, 4000
e groundwater circulation <
e jce age cooling 2 5000
. . o
e anisotropy in thermal
conductivity 6000

7000 max. temperature |
248 °C at 8549 m N\
3
8000
~> 265 °C at 9100
9000 ' - ) ) !
0 50 100 150 200 250

temperature [°C]
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5. Find brittle-ductile transition, obtain stress, strain data

Spannung (MPa) S5,
0 100 200 300 0 100 200 300

. \
__—o-’)\".

et

s

&2 plastisch

14 14
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6. Built a Deep Crustal Lab for Long-term Observations

GFZ Deep Crustal Lab

KTB-VB % KTB-HB

200 m

4000 m

9101 m
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KTB today and ist use by GFZ/ICDP

VB

Pilot Hole

HB

Main Hole




icdp |

A™\

KTB-VB

478 m

cement

3670 m

3850 m

4000.1 m

0 5/8" borehole

KTB-HB

8 5/8" casing 1000 m -
:E ~mud & 2000 m -
= formation flmd
S 6" borehole 3000 m
i 4000 m
3
= 51/2" casing 5000 m
(ID =110 mm
at_‘lﬂiﬂm} ﬂm I -
7000 m -
5" casing
{ID =108 mm) S000 m -
| open hole: m-
38504000 1m
ID=1524 mm

dnlling diameter casing diameter
1 2 = 24 1/2” Drift ID = 591 mm
(711mm) = €s=290m
=
17 1/2" o 16" Drift ID = 376 mm
(445mm) - cs=3000 5m
‘B
= _mud ?
s
14 344" = 13 5/87,13 3/8”
(375mm) x Drift ID = 312 mm
cs=6013 5m, ch=4350m
- 9 5/8” 10 3/4”
Elll’im} Drift ID = 216 mm
[h=5893 m, cs=7784 8m
. i ® | 75/8" Drift ID = 165 mm
8 /27 (216mm) WS M ) 117605 7m, cs=8665 m
6 1/27 (165mm) [Ny
x 5 1/2”, Drift ID = 121 mm
~ 1h=8544.7 m, cs=9031 m

.-"--.

open hole: 9031-9101m

TD=9101m

GFL-ED, L
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North
200 _
<~ 4000m
9069m
150 | VB HB \
100 3000m
2000m »
50 1000m
4000m .
\ .
0.
7490m _
Sﬂuth 1 1 | ] 1 1 || ] 1 - - ]
-200 -150 -100 -50 0 50 100 150 200 250
West East

Distances in [m]
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KTB total project costs
(1982 - 1995; incl. all pre-drilling studies):

527,800,000 DM

(26.5 MDM VB; 267 MIDM HB)

Prestudies &
Site-Selection

3% 1394 On- & Off-site Science

500 R&D Projects

S7%
Drilling

129% Infrastructure

10%
Logging
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Thank you very much

We will see the current Depth
Lab and the KTB wells most

likely on Wednesday afternoon
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