Lake Ohrid Drilling Project SCOPSCO :

Scientific Collaboration on Past Speciation Conditions in Lake Ohrid
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Completed ICDP lake drilling projects > 1 Ma
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Project history: Lake Ohrid facts

Lake Ohrid:
Altitude:
Surface area:
' Volume:

_ Max. depth:
“ Mean depth:
’ Catchment:
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Project history: First steps

2002: First contact
- ISF and EAWAG

- Hydrobiological Institut Ohrid and Hydrometeorological Institute Tirana

2003: March: Proposal and approval for a seismic pilot study (DAAD)

2004: June: seismic pilot study
October: Approval of research project

»,Paleoenvironment of Lake Ohrid“ (DFG)



Project history: 2004 field campaign
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Project history: First steps

2002: First contact
- ISF and EAWAG

- Hydrobiological Institut Ohrid and Hydrometeorological Institute Tirana

2003: March: Proposal and approval for a seismic pilot study (DAAD)

2004: June: seismic pilot study
October: Approval of research project

»,Paleoenvironment of Lake Ohrid“ (DFG)

2005: March/April: coring campaign



Project history: 2005 field campaign




Project history: 2005 field campaign
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Project history: First steps

2002: First contact
- ISF and EAWAG

- Hydrobiological Institut Ohrid and Hydrometeorological Institute Tirana

2003: March: Proposal and approval for a seismic pilot study (DAAD)

2004: June: seismic pilot study
October: Approval of research project

»,Paleoenvironment of Lake Ohrid“ (DFG) =

2005: March/April: coring campaign
September: joint excursion




Project history: ICDP workshop proposal

2002: First contact
- ISF and EAWAG

- Hydrobiological Institut Ohrid and Hydrometeorological Institute Tirana

2003: March: Proposal and approval for a seismic pilot study (DAAD)

2004: June: seismic pilot study
October: Approval of research project

»,Paleoenvironment of Lake Ohrid“ (DFG)

2005: March/April: coring campaign
September: joint excursion

December: workshop in Leipzig, start of the ICDP initiative

2007: January: submission workshop proposal to ICDP
definition of scientific goals
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Project history: Scientific goals

Tectonic history:
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Project history: Scientific goals

Volcanic history:
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Project history: Scientific goals

Endemism and Speciation:
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Project history: ICDP workshop proposal

2002: First contact
- ISF and EAWAG

- Hydrobiological Institut Ohrid and Hydrometeorological Institute Tirana

2003: March: Proposal and approval for a seismic pilot study (DAAD)

2004: June: seismic pilot study
October: Approval of research project

»,Paleoenvironment of Lake Ohrid“ (DFG)

2005: March/April: coring campaign
September: joint excursion

December: workshop in Leipzig, start of the ICDP initiative

2007: January: submission workshop proposal to ICDP
definition of scientific goals:
- to obtain more information about the age and origin of the lake,
- to obtain a continuous record of tectonic and volcanic activities and
climate changes
- to better understand the link between geological events and
evolutionary processes



Project history: ICDP workshop proposal

First contact
- ISF and EAWAG

- Hydrobiological Institut Ohrid and Hydrometeorological Institute Tirana

March: Proposal and approval for a seismic pilot study (DAAD)

: June: seismic pilot study

October: Approval of research project
»,Paleoenvironment of Lake Ohrid“ (DFG)

March/April: coring campaign
September: joint excursion
December: workshop in Leipzig, start of the ICDP initiative

: January: submission workshop proposal to ICDP

definition of scientific goals:

June: Proposal rejected, better seismic survey needed, re-submission
proposed



Project history: 2007 field campaign




Project history: 2007 field campaign

northern slope southern slope
0.0 area central basin \ area

2km f— T
— V.EE:35 | A innomar
profile .

| _— Sidewalls

well-stratified
sediments in the

area of extensive
faulting

thick undisturbed
sediments

Lindhorst et al. 2010



Project history: 2007 field campaign
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Project history: ICDP workshop proposal

2002: First contact
- ISF and EAWAG

- Hydrobiological Institut Ohrid and Hydrometeorological Institute Tirana

2003: March: Proposal and approval for a seismic pilot study (DAAD)

2004: June: seismic pilot study
October: Approval of research project

»,Paleoenvironment of Lake Ohrid“ (DFG)

2005: March/April: Coring campaign
September: Joint excursion

December: Workshop in Leipzig, start of the ICDP initiative

2007: January: Submission workshop proposal to ICDP
June: Proposal rejected

2008: January: Submission workshop proposal to ICDP
June: Proposal approved

October: Workshop in Ohrid



ICDP workshop
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Project history: Hydroacoustic survey 2008




Project history: ICDP Full proposal

2002: First contact
- ISF and EAWAG

- Hydrobiological Institut Ohrid and Hydrometeorological Institute Tirana

2003: March: Proposal and approval for a seismic pilot study (DAAD)

2004: June: seismic pilot study
October: Approval of research project

»,Paleoenvironment of Lake Ohrid“ (DFG)

2005: March/April: Coring campaign
September: Joint excursion

December: Workshop in Leipzig, start of the ICDP initiative

2007: January: Submission workshop proposal to ICDP
June: Proposal rejected

2008: January: Submission workshop proposal to ICDP
June: Proposal approved

October: Workshop in Ohrid

2009: January: Submission of Full proposal to ICDP (total budget : 2.37 Mio
USD, budget requested : 1.67 Mio USD)

June: Proposal approved (0.75 Mio USD)



SCOPSCO - proposed drill sites

Drill site water

DEEP

Struga

Cerava

Gradiste

Lini

depth
(m)
250

80

125

130

260

core
length

(m)
680

160

130

80

20

aims

age/origin, master record,
climate, tephras, evolution

hydrology, biodiversity,
evolution

lake level, catchment
dynamics,
biodiversity and evolution

active tectonics,spring
dynamics
biodiversity and evolution

active tectonics, mass
wasting



Project history: ICDP Full proposal

- requests of working groups

- sample requests
- data management

Scientific management team:
- coordination of research aspects

- supervision of operational management team

- coordination of publication output

Lake Ohrid Advisory Panel

ICDP BMBF DFG UoC BGS

B Horsfield B Tanner G Luniger M Melles J Ludden

Project task force
Ali Skinner
B Wagner .
S —— Contact ierson T Wilke S Krastel G Zanchetta M Leng G Kostoski A Grazhdani| |K Reicherter
liadinep) Leading PI Leading PI Tephro- Lake Hydro- Catchment Tectonics
S. Trajanovski ) Biodi i i i i
DOSECC SRR i iodiversity Geopyhsics stratigraphy Hydrology biology geology

official web page

controling and
management of
financial budget

coordination of on-site
research on cores

Coordination
assistance
University of
Cologne

seismic data,
borehole logging,
core logging

coordination of
logging

PR of the drilling operation,
national scientific outcome

accommodation, transportation,
custom clearance, permits

Logistic manager| |Logistic manager
Macedonia Albania

- logistic and legal issues
- organisation of meetings

Operational management team:




Project history: ICDP Full proposal

2002: First contact
- ISF and EAWAG

- Hydrobiological Institut Ohrid and Hydrometeorological Institute Tirana

2003: March: Proposal and approval for a seismic pilot study (DAAD)

2004: June: seismic pilot study
October: Approval of research project

»,Paleoenvironment of Lake Ohrid“ (DFG)

2005: March/April: Coring campaign
September: Joint excursion

December: Workshop in Leipzig, start of the ICDP initiative

2007: January: Submission workshop proposal to ICDP
June: Proposal rejected

2008: January: Submission workshop proposal to ICDP
June: Proposal approved

October: Workshop in Ohrid

2009: January: Submission Full proposal to ICDP (total budget : 2.37 Mio USD,
budget requested : 1.67 Mio USD)

June: Proposal approved (0.75 Mio USD)
2009 — 2012: Seek for additional funding, logistic preparation




Project history: Costs

Mio USS

3

/
S
d

yd
e
///
2,9
yd
P

2,8 -

7
/z
//

/4
)

Gradiste

2,7 -

y

Ceraya\,__

2,6

2,5

2,4

2,3

2,2

2,1

2

Jan 09 Dec 11 Apr 12
125 days 125 days 90 days



Project history: Setbacks

Field campaign 2011 :

Loss of platform at Lini site




Project history: Drilling at Lini

Tectonic history:
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Project history: Drilling at Lini

Tectonic history:
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Project history: Setbacks

Summer 2012 :

Shipping in June



Summer 2012

Fire on MSC Flaminia




April 2013

Start of the drilling operation

Photo: Wilke (2013)

Photo: Wilke (2013)



SCOPSCO drilling operation Aprll / May 2013
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Gradiste

3A 3C 3D

® active tectonics and spring dynamics

Lini

®
® Pesta

20 ® Target depth: 80 m = peEpe '

S
.
Gradiste

® \Water depth: 130 m

® Deepest drilled depth: 123.4 m

60 ® Composite field recovery: 114 m (92%)
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m HPC = XTN m ALN B composite recovery



PESTANI

4A

40
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120

160

m HPC

® Early development of the Lake Ohrid basin
® Target depth: hit basement

® \Water depth: 260 m

® Deepest drilled depth: 194.5 m

® Composite field recovery: 177.9 m (91%)
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DEEP

1B 1C 1D 1F «c « main drill site, paleoclimate,
B tephrostratigraphy, biodiversity,
sedimentology, age of Lake Ohrid
1T * 680 m sediment thickness indicated by
100 seismic data
 Water depth: 240 m
11 568 m deepest hole (1D)
* 1526 m of cores
200 1 * 95% recovery
0100 S Faulted
300 jj - 5km lacustrine
e Basin with
j— | undisturbed
1L 0.3003 sediments
400 ,\0:500
E’osoo RN
500 0800
m |

1.000

WHPC [EXTN MEALN N | =
Il composite recovery 100 R AN N



DEEP

Late Miocene: Transtensional Phase

Lindhorst et al. 2015
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SCOPSCO Drilling operation 2013 — the team

© Ra
Site Water # of Total drill Total Deepest drill Composite field remarks
depth holes meters recovery depth recovery *
(m) (m) (m) (m blf) (m)
DEEP 243 6 2088.71 1526.06 568.92 544 88 (95.77 %) spot
coring
Cerava 119/131 2 175.71 172.20 9048 87.86 (97.10 %) siteona
slope
Gradiste 131 3 327.35 224 46 123.41 114.07 (92.43 %)
Pestani 262 1 194 50 17790 194 50 177.90 (91.45 %)

* composite field recovery is estimated based on field depths and magnetic susceptibility measurements




SCOPSCO Drilling operation 2013




DEEP - coring results

1B 1C 1D 1F «cc lith.

100 1 F

200 ~p—

300 o y g
==
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m

TOC  TIC MS GR
(%) (%) 1058l gAPI
0O 3 0 10 10 10° 0 60 120
N
MIS11?
MPT?
MIS31?
/

W HPC XTN [ ALN silty clay or clayey silt E& gravlel, sand, silt, clay
B composite recovery sand, silt, clay — peat (& bivalve remains

Wagner et al. 2014



DEEP - subsampling

x XRF scanning

x MSCL scanning



DEEP - subsampling

x 2cm thick samples: 16 cm
resolution

x Cylindrical vials: 16 cm
resolution

x Paleomagnetic sampling: 48
I cmresolution




DEEP - results
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DEEP - results

TOC/TN

TOC
(%)

TIC
(%)

(days)

Insolation W. Season
(W/m?)

LR04
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Francke et al. 2015
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DEEP - results
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DEEP - results

Planktonic Fac. planktonic Benthic
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DEEP - results

Tre roater Open Acor Puteanes

N @ Copernicus Publications
BGD - Special issue

Integrated perspectives on biological and geological dynamics in ancient Lake Ohrid
Editor(s): B. Wagner, T. Wilke, F. Wagner-Cremer, and ). Middelburg

Full Tet - N

Download citations of all papers: 8ibtex EndNote Reference Manager

Age depth-model for the past 630 ka In Lake Ohrid (Macedonia/Albania) based on cyclostratigraphic analysis of 22 May 2015 Site search

downhole gamma ray data @
H. Baumgarten, T. Wonlk, O. C. Tanner, A. Francke, B. Wagner, G. Zanchetta, R. Sulpizio, B. Giacclo, and S. Nomade
Blogeosciences Discuss., 12, 7671-7703, 2015

F Abstract F Discussion Paper (POF, 14712 K8) » Interactive Discussion (Open, 3 Comments)

Manuscript under review for BG

Improved end-member characterization of modern organic matter pools in the Ohrid Basin (Albania, Macedonia) 13 Aug 2015
and evaluation of new palaeoenvironmental proxies

J. Holtvoeth, D. Rushworth, A. Imeri, M. Cara, H. Vogel, T. Wagner, and G. A. Wolff

Blogeosciences Discuss., 12, 12975-13039, 2015

b Abstract » Discussion Paper (POF, 1821 K8) » Supplement (172 XB) F Interactive Discussion (Open, 1 Comment)

Manuscript under review for BG

Ash leachates from some recent eruptions of Mount Etna (Italy) and Popocatépet! (Mexico) volcanoes and their 17 Aug 2015
Impact on amphiblan living freshwater organisms

M. D'Addabbo, R. Sulpizio, M. Guidi, G. Capitani, P. Mantecca, and G. Zanchetta

Blogeosciences Discuss., 12, 13241-13282, 2015
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Take home messages - Science

Aims of a deep drilling
(1) to obtain more information about the age and origin of the lake,

(2) to obtain a continuous record of volcanic (and tectonic) activity and
climate changes,

(3) to better understand the link between geological events and
evolutionary processes

Linking geological and biological information is the only way to
figure out why there is such a high endemism in Lake Ohrid

The outcome of the project is key to a better understanding of the
biodiversity and of global importance
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Take home messages - Skills

- idea

- enthusiasm

- confidence

- patience

- assertiveness

- communication
- friends

- good team
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