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   Continental scientific drilling is an impor-

tant tool for exploring natural and anthropo-

genic processes on Earth. In past decades the 

results obtained from lake drilling projects 

contributed significantly to a better under-

standing of short-term and long-term climate 

change and natural hazards.

Ancient lakes with sediment records span-

ning more than 1 million years are very rare 

and are thus a key target for drilling projects. 

These lakes also tend to have unique floras 

and faunas with many endemic taxa that have 

evolved in situ, making them even more 

interesting to scientists, particularly those 

hoping to study the evolution of species as 

climate changes.

Lake Ohrid, a United Nations Educa-

tional, Scientific, and Cultural Organization 

( UNESCO) World Heritage site in the Balkans, 

is thought to be the oldest lake in continuous 

existence in Europe and, with 212 endemic 

species described to date, is a hotspot of 

evolution [Albrecht and Wilke, 2008]. An in-

ternational group of scientists working on 

a project entitled Scientific Collaboration 

on Past Speciation Conditions in Lake Ohrid 

( SCOPSCO) conducted a deep drilling 

campaign at Lake Ohrid in spring 2013. The 

project, part of the International Continental 

Scientific Drilling Program (ICDP), was 

successful in retrieving cores that when 

pieced together span more than the past 

1.2 million years.

Setting of Lake Ohrid and Its Potential
for Scientific Study

Lake Ohrid, located on the border between 

Macedonia and Albania, is about 30 kilometers 

long and 15 kilometers wide. It covers an 

area of 358 square kilometers and is at an alti-

tude of 693 meters above sea level (Figure 1). 

Its maximum water depth is 289 meters. The 

lake basin is a tectonic graben, which is a 

basin bounded by normal faults that formed 

during the latest phases of uplift of the Alps 

as the mountains rose around it. Current age 

estimates for the continuous existence of 

the lake vary between 2 and 5 million years 

from geological investigations and between 

1.5 and 3.0 million years from molecular 

clock analyses of endemic taxa [Trajanovski 

et al., 2010].

The  SCOPSCO team have previously 

shown that Lake Ohrid contains paleoclimate 

information, especially over the last  glacial- 

 interglacial cycle [Wagner and Wilke, 2011], 

which spans the past 130,000 years. In addi-

tion, being downwind of the Italian volcanic 

fields, tephra layers from the lake sediments 

provide information on ash dispersal and can 

be used to help construct a chronology by 

geochemical comparison with other records 

in the region. Lake Ohrid’s sediments also 

record slumping events probably from past 

seismic activity.

On the strength of these findings, Lake 

Ohrid became the target of an ICDP deep 

drilling campaign in 2013, with specific re-

search aims of obtaining precise information 

about the age and origin of the lake, un-

raveling the lake’s seismotectonic history, 

obtaining a continuous record of volcanic 

activity and climate change spanning the 

Quaternary (roughly the last 2.6 million years), 

and investigating the influence of major 

geological and environmental events on 

evolution and the generation of extraordinary 

endemic biodiversity.

The SCOPSCO Drilling Project

Based on data collected from a dense grid 

of multichannel seismic stations (with the 

length of seismic profiles together roughly 

500 kilometers) and  high-  resolution echo 

sounder data (with a length of echo sounder 

profiles exceeding 900 kilometers), five drill 

sites with coring depths from 20 to 680 meters 
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Fig. 1. (bottom left) Lake Ohrid on the (top left) Balkan Peninsula. ICDP coring sites are indicated 

by white dots. The red line that crosses the DEEP site in the center of the lake indicates the loca-

tion of the (right) seismic profile. The green line in the seismic profile indicates the approximate 

maximum depth of cores recovered from the DEEP site.
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were selected for drilling. Drilling began in 

April 2013 using the Deep Lake Drilling Sys-

tem (DLDS) developed by the U.S. non-

profit corporation Drilling, Observation and 

Sampling of the Earth’s Continental Crust 

(DOSECC). The campaign, completed by late 

May, was deemed one of the most successful 

ICDP lake drilling projects, with a total of 

about 2100 meters of sediment recovered 

from four different sites.

At the central DEEP site (see Figure 1), 

 hydro-  acoustic data indicated a maximum 

sediment thickness of around 700 meters, of 

which the uppermost 568 meters was recov-

ered. Coarse gravel and pebbles underlying 

clay and shallow water facies hampered 

deeper penetration. Also at the DEEP site, a 

total of 1526 meters of sediment cores were 

collected from six boreholes, with a compos-

ite field recovery (master core) of 544 meters 

(95%) when overlaps were eliminated.

Three additional sites were drilled to analyze 

 lake-  level fluctuations, catchment dynamics, 

biodiversity, and evolution processes: Cerava, 

with a deepest drilled depth of 90 meters, 

collected to investigate active tectonics; 

Gradiste, with a deepest drilled depth of 

123 meters, collected to learn more about 

spring networks and dynamics; and Pestani, 

with a deepest drilled depth of 194 meters, 

collected to better understand the geological 

origins of the Ohrid Basin. Composite field 

recovery at each site was more than 90%.

The cores are now stored at the University 

of Cologne, in Germany, where they are cur-

rently opened and described. The first anal-

yses of the cores are taking place, such as 

 Multi-  Sensor Core Logging (MSCL) and  X-ray 

fluorescence (XRF) scanning. Subsampling 

will be carried out at consistent intervals.

Early Findings

To date, seismic, borehole logging, geo-

chemical, and susceptibility data show fluc-

tuations that are in excellent accord with 

current understanding of global Quaternary 

 glacial-  interglacial cycles, indicating that the 

record preserved in the cores is probably 

greater than 1.2 million years old. “Instant 

diatom screening” on smear slides, which 

indicates the type of diatoms present, also 

indicates marked fluctuations, which provide 

clear evidence for evolution of certain dia-

toms during the Quaternary. Stable isotope 

analysis is under way.

The broad spectrum of multiproxy anal-

yses, including pollen and biomarker anal-

yses, will set the framework to establish the 

Lake Ohrid record as the master record of 

environmental change and short-term events 

in the northern Mediterranean. The combina-

tion of the long continuous existence of the 

lake, high temporal resolution of the retrieved 

core, the lake’s known sensitivity to environ-

mental change, and its high degree of en-

demism today is unique worldwide and 

demonstrates Ohrid’s status as a site of global 

importance for paleoenvironmental and 

evolutionary research.
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