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Project Structure 
PI Team 

>  James M Russell, U Brown, USA, lead (Geochem., Paleoclim.) 

>  Hendrik Vogel, U Bern, Switzerland (Sedimentology, Paleoclim.) 

>  Satria Bijaksana, IT Bandung, Indonesia (Magnetics) 
>  David A. Fowle, U Kansas, USA (Geomicrobiology) 

>  Thomas von Rintelen, M. f. Naturk. Berlin, Germany (Evol. Biol.) 

>  Gordon Douglas Haffner, U Windsor, Canada (Limnology) 

>  Janelle Stevenson, ANU, Australia (Terr. Botany) 

>  Ian Watkinson, Royal Holloway, UK (Struct. Geology) 

>  Martin Melles, U Köln, Germany (Sedimentology) 

>  Ristiyanti Marwoto, LIPI, Indonesia (Evol. Biology) 
>  John William King, U Rhode Island, USA (Paleomagnetics) 

>  Sean Crowe, UBC, Canada (Geomicrobiology) 

>  Nigel Wattrus, LLO Minnesota, USA (Seismics) 
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Rationale 
(Hydro-)Climate History 

Peixoto & Oort, 1992, Physics of Climate 
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Rationale 
(Hydro-)Climate History 
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3.	  Reduced	  sea	  level	  during	  glacials	  exposes	  the	  Sunda	  
Shelf	  

1.	  La:tudinal	  migra:on	  of	  the	  tropical	  rain	  belt	  (ITCZ)	  
forced	  by	  precession	  (21	  kyr),	  high-‐la:tude	  temperature	  
changes	  
	  

2.	  Rainfall	  is	  posi:vely	  correlated	  to	  regional	  SSTs.	  	  
Varia:ons	  due	  to	  ENSO,	  Indonesian	  throughflow,	  
greenhouse	  gases…	  

Ra:onale	  
(Hydro-‐)Climate	  History	  

ICDP	  Training	  Course,	  Sept	  15,	  2015,	  Ohrid,	  Macedonia	  



Rationale 
Evolution/Endemism 
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Rationale 
Evolution/Endemism 
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Setting 
 

- Central Indonesia  
  (2.7o S, 121.5o E) 
 
-  Downstream end of Malili Lake System, extensional  
basins along Matano-Palu Fault 
 
-  561 km2, 200 m deep 

-  Hosted in ophiolite 

-  150 µS/cm, pH ~ 8.2, anoxic, ferruginous, 
oligotrophic 
 
-  Annual rainfall ~3100 mm/yr, austral summer 
maximum 
 

Rationale 
Geomicrobiology, Structural Geology 
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Setting 
Climate and Lake Mixis 

-  Annual rainfall ~2500 mm/yr, maximum during March-April-May 
-  Annual average air temperature 25.7o C   
-  Water column is permanently stratified 
-  Only upper ~100 m mix during dry season  
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Site Survey 
Seismic Survey 2007-2013 

CHIRP line
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TOW 9 

Co1230 

Site Survey 
Seismic Survey 2007-2013 
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Site Survey 
Piston Coring 2010 
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Site Survey 
Piston cores/sediments 
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Site Survey 
Piston cores/Sediments/Chronology 
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TOW9  
 



- Piston Core TOW9 
 

Site Survey 
Sediments- Piston core TOW9 
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Site Survey 
60 kyr Hydroclimate- leaf wax isotopes, Ti 
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Site Survey 
60 kyr Hydroclimate – Towuti Record 
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Site Survey 
60 kyr Hydroclimate – Towuti Record 

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

-60 -40 -20 0 20 40 60
4

5

6

7

8

9

10

11

-45 -40 -35 -30 -25 -20

Cr
os

s-
Co

rr
el

at
io

n

Lag (kyr)

Ti
, K

co
un

ts
 

δ13Cwax

r = -0.667, p < 0.0001

0 10 20 30 40 50 60

Tow
uti δ

13C
w

ax

-25

-30

-35

-40

Kyr BP

Ti
, k

co
un

ts

6

8

10

12

A B

C

Central Indonesian Hydroclimate 
responds most strongly to Northern 
Hemisphere Ice Sheet Forcing 

Le
e 

et
 a

l. 
(2

01
5)

 

Precipitation anomaly (mm/day) 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Site Survey 
60 kyr Hydroclimate – Lake Mixis 

Deeper mixing and 
oxygenation of water column 
due to enhanced evaporative 
cooling of surface waters 
and lower temperatures 
during MIS2 dry phase C
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Site Survey 
60 kyr Hydroclimate – MIS 2 low stand 
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~30 m drop in lake-level during MIS2 
 
Further evidence from distal delta 
sediments 
-> lake-level lowstand forced delta 
progradation  
 

Vogel et al. (in press) 
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The Towuti Drilling Project 
Part 2: Deep Drilling Operations 

q  PAL
Quaternary Geology and Paleoclimatology

Geological 
Sciences

Hendrik Vogel 
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Road to Deep Drilling 
 

Site selection based on:  
~1’200 km seismic data  
 
 
 
 
 
 
 
 
 
& 12 up to 20 m long sediment 
piston cores recovered in 2010 
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Road to Deep Drilling 
 

Site selection based on:  
~1’200 km seismic data  
 
 
 
 
 
 
 
 
 
& 12 up to 20 m long sediment 
piston cores recovered in 2010 
 
 

Site Survey 
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Submission of 
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Road to Deep Drilling 
 

Site selection based on:  
~1’200 km seismic data  
 
 
 
 
 
 
 
 
 
& 12 up to 20 m long sediment 
piston cores recovered in 2010 
 
 

Site Survey 

1st PI Meeting 
Submission of 

ICDP WS 
proposal 
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Road to Deep Drilling 
 

Site selection based on:  
~1’200 km seismic data  
 
 
 
 
 
 
 
 
 
& 12 up to 20 m long sediment 
piston cores recovered in 2010 
 
 

Site Survey 

1st PI Meeting 
Submission of 

ICDP WS 
proposal 

St ht � St hh� St hS� St hf � St h1� St hL �
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approval ICDP 
WS proposal 

TDP ICDP WS 
March 2012, 
Bandung, ID -  Discuss datasets 

-  Define Scientific Objectives 
-  Broaden Science Team 
-  Define Drilling Strategy 
-  Define Responsibilities 
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Road to Deep Drilling 
 

& Geomicrobiology 
Structural Geology 
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Preparation of 
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proposal -  Formulate Rationale for Drilling 
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Road to Deep Drilling 
 

Site selection based on:  
~1’200 km seismic data  
 
 
 
 
 
 
 
 
 
& 12 up to 20 m long sediment 
piston cores recovered in 2010 
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Preparation of 
ICDP drilling/full 

proposal -  Formulate Rationale for Drilling 
-  Describe Drilling Sites & Targets 
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Road to Deep Drilling 
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Preparation of 
ICDP drilling/full 

proposal -  Formulate Rationale for Drilling 
-  Describe Drilling Sites 
-  Logistics 
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Road to Deep Drilling 
 

2.25 M USD needed 
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Preparation of 
ICDP drilling/full 

proposal -  Formulate Rationale for Drilling 
-  Describe Drilling Sites 
-  Logistics 
-  Project Budget 

-  Define budget required for 
drilling operations 
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Road to Deep Drilling 
 

2.25 M USD needed 
 
ICDP: 1’200 k USD 
US NSF: 320 k USD 
Swiss SNF: 200k USD 
DE DFG: 200k USD 
Vale: 180k USD 
 
Total: 2’100k USD 
 
+ ‘smaller’ grants from ID, 
AUS, CA, GFZ,  
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Preparation of 
ICDP drilling/full 

proposal 

-  Formulate Rationale for Drilling 
-  Describe Drilling Sites 
-  Logistics 
-  Project Budget 

-  Define budget required for 
drilling operations 

-  Define Funding Strategy 
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Road to Deep Drilling 
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Road to Deep Drilling 
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Road to Deep Drilling 
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funding agencies 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Road to Deep Drilling 
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JRV & 
Permitting 

Shipping Deep 
Drilling 

‘Go’ 
decision 

Permit approved 
(most but not all 

of the group 
received VISA 
authorization) 

VISA applications 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Road to Deep Drilling 
Housing for >30 people 

Hotel Mulia 
-  Barge Crews (7 Drillers, 6 Scientists, 2 Loggers) 
-  Visitors, Coordinators 
-> need dinner (7AM/PM) & breakfast (4AM/PM) 
-> daily laundry service, drivers…  
 
Research Houses 
-  Lab Personell (4 Core Processing, 8-10 BugLab) 
-  visitors  

Daily commute to and from Barge ~1hr 
(Site 1&3) ~1hr20min (Site 2) one way 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Road to Deep Drilling 
Lab Space 

Smear-slides, Sieving 
 

Whole-core MSCL 
 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Road to Deep Drilling 
Lab Space 

Bug Lab 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Road to Deep Drilling 
Boats 

Tow 
 

Supply 

Crew Transfer Emergency 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Road to Deep Drilling 
Crane, Fork Lift, Dock 

250t Crane Telescopic Forklift & Dock 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Road to Deep Drilling 
Participants Guide, Safety Docs 

Participants Guide Barge Safety Lab Safety 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Road to Deep Drilling 
Personnel Schedule 

‘Planned’ Personnel 
Schedule 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Deep Drilling Operations 
Additional Sampling 

Surface Sediment sampling locations (2-3 km spacing) 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Project & Personnel 
Schedule Drill Site 1 Drill Site 2 

Log 1B 

Tow to 
Site 2 

Log 2A 

May 24 

June 23 

Deep Drilling Operations 
Planned Drilling Schedule 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



SwissDrillingDay, September 9th 2015, Bern 

Deep Drilling Operations 
Setting an Anchor 

For Videos Check:  

https://www.facebook.com/towutidrilling 
 



Deep Drilling Operations 
Drilling/Coring 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Project & Personnel 
Schedule Drill Site 1 Drill Site 2 

Log 1B 

Tow to 
Site 2 

Log 2A 

May 24 

June 23 

Deep Drilling Operations 
Planned Drilling Schedule 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Project Schedule Drill Site 1 Drill Site 2 

Log 1B 

Tow to 
Site 2 

Log 2C 

May 
23 

June 23 

D
ril

l S
ite

 3
 

19 (17) Days Downtime 

Tow to 
Site 3 

July 3 

Deep Drilling Operations 
Planned Drilling Schedule- Reality Check 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Deep Drilling Operations 
Drilled Sites 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 
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Grey: recovered 
White: gap 
Total cored: ~1’200m 

Deep Drilling Sites 
Drilled Sites- Core Recovery 

Bedrock 

Tool Stuck in Drill String- Trip Out 

Twist Off- Trip Out 

ICDP Training Course, Sept 15, 2015, Ohrid, Macedonia 



Outlook 
 

Deep Drilling Core Opening 
Compilation of Datasets 

St hL � St h:�
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 � � � 
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 � � � 
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SwissDrillingDay, September 9th 2015, Bern 

Thank you and Good Luck for 
Your Drilling Project!  

https://www.facebook.com/towutidrilling 
 


