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Even the ancient Romans were polluters

November 26, 2018 | Stephanie Schnydrig
Topics: Society | Ecosystems

When a population grows quickly and farms intensively, the environment often suffers. This is
not only true today, but was also the case as early as Roman times. Evidence of this has been
found by Eawag researchers in sediments in Lake Murten.

“We are polluting the rivers and the natural elements, and even ruining the very thing that is essential

to life — the air.” These words were not spoken by nature conservationists in the 21st century but flowed
from the pen of the Roman scholar Pliny the Elder. In fact ancient history researchers agree today that
even in Roman times the environment was being polluted — by unfiltered wastewater, the mining of
metals such as iron or lead and clear-cutting of the forests. Lake Murten did not escape these
depredations, as a new Eawag investigation has shown.

For the study, the research team led by paleolimnologist Mischa Haas took a ten-meter long sediment
core from the deepest part of Lake Murten, which enabled them to create a reconstruction of
environmental conditions that spanned several centuries.
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Removing a long sediment core requires a great deal of expertise: the ETH boring team on
Lake Murten.
(Photo: Franziska Baumann)

The results of the sediment-core analysis surprised the researchers: “We had not expected
that signs of the Romans would be so evident in the lake sediment,” comments Mischa Haas.
He is referring to the varves, clearly recognizable in the sediment core and stemming from the
period in which the Romans flourished on Lake Murten. Varves are alternating dark and light
sediment layers that arise when neither oxygen nor living things are found on the lake bottom.

The results can be traced back to the explosive population growth during Roman times, which
led to clear-cutting of numerous forests by the Lake Murten population in order to acquire
wood for burning and building and to establish fields for agriculture. The ensuing erosion of
the earth washed many nutrients like phosphorous, nitrogen and iron into Lake Murten, which
became eutrophied — resulting in oxygen deprivation for many fish and other organisms.

This part of the sediment core shows the section with the Roman varves. Each pair of dark
and light layers represents one year. (Photo: Eawag)

The lake needs more than 300 years to recover

The researchers were not only able to prove the drastic impingement by the Romans on the
ecosystem: “It is also interesting that we can see in the sediments exactly when the Roman
empire began to fall apart and how the lake reacted to such social revolution,” says Mischa
Haas. The lake sediments show that from about the 2nd century A.D. more oxygen was
present in the lake depths. However, it took a good 300 years for the ecosystem to recover,”
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the researcher points out.

This finding also has relevance to us today also plays an important role at present, as the
recovery rate of lake systems is still largely unknown — in spite of numerous renaturalisation
projects and new environmental legislation. “Our study shows that human interference in an
ecosystem has an effect that can last for hundreds of years,” says Mischa Haas.

The study was part of the PALEOFARM PROJECT financed by the Swiss National Science
Foundation. Based on evidence from lakes in Switzerland, Russia and Greenland,
researchers are attempting to reconstruct the influence of agriculture on land and lake
systems during the last 10,000 years.

Original publication

.extbase-debugger-tree{position:relative}.extbase-debugger-tree input{position:absolute
limportant;float: none !important;top:0;left:0;height: 14px;width:14px;margin:0
limportant;cursor:pointer;opacity:0;z-index:2}.extbase-debugger-tree input~.extbase-debug-
content{display:none}.extbase-debugger-tree .extbase-debug-header:before{position:relative;t
op:3px;content:"";padding:0;line-height:10px; height:12px;width:12px;text-align:center;margin:0
3px 0 0;background-image:url(data:image/svg+xml;base64,PD94bWwgdmVyc2IvbjoiMS4wliBI
bmNvZGluZz0idXRmLTgiPz48c3ZnIHZIcnNpb249ljEuMSIgaWQ9lkViZW5IXzEilHhtbG5zPSJ
0dHRwOIi8vd3d3LnczLm9yZy8yMDAWL3N2ZylgeG1sbnM6eGxpbms9ImhOdHA6LY93d3cudz
Mub3JnLzE50TkveGxpbmsilHg91jBweClgeTOIMHB41iB2aWV3Qm94PSIwIDAgMTIgMTIiIIHN
0eWxIPSJIbmFibGUtYmFja2dyb3VuzZDpuzZXcgMCAwIDEYIDEyOylgeG1sOnNwYWNIPSJwc
mVzZXJ2ZSI+PHNOeWxIIHR5cGU9INRIeHQVY3Nzlj4uc3Qwe2ZpbGw6lzg40Dg4ODtIPC9z
dHIsZT48cGF0aCBpzZD0iQm9yZGVyliBjbGFzcz0ic3QwIiBKPSINMTESMTFIMFYwaDEXVjEx
eiBNMTAsMUgxdjloOVYxeilvPjxnIGIkPSJJbmb5lcil+PHJIY3QgeD0iMilgeTOINSIgY2xhc3M9In
NOMCIgd2lkdGg9ljcilGhlawdodDO0iMSIvPjxyZWNOIHg9IjUilHK9IjlIIGNsYXNzPSJzdDAilHdpZ
HRoPSIxIiBoZWInaHQ9IjciLz48L2c+PC9zdmc+);display:inline-block}.extbase-debugger-tree
input:checked~.extbase-debug-content{display:inline}.extbase-debugger-tree input:checked~.
extbase-debug-header:before{background-image:url(data:image/svg+xml;base64,PD94bWwg
dmVyc2Ivbj0iMS4wliBIbmNvZGluZz0idXRmLTgiPz48c3ZnIHZIcnNpb2491jEuMSIgawQ9lkViZz
W5IXzEilHhtbG5zPSJodHRwOIi8vd3d3LnczLm9yZy8yMDAWL3N2ZylgeGlsbnM6eGxpbms9l
mhOdHAG6LYy93d3cudzMub3JnLzE50TkveGxpbmsilHg91jBweClgeTOIMHB41iB2aWwV3Qm94P
SIWIDAgMTIgMTIIIHNOeWxIPSJIbmFibGUtY mFja2dyb3VuzDpuzZXcgMCAwIDEyYIDEyOylgeG
1sONNWYWNIPSIwecmVzZXJ2ZSI+PHNOeWxIIHR5cGU9INRIeHQVY3Nzlj4uc3Qwe2ZpbGw6
1zg40Dg40Dt9PC9zdHIsZT48cGF0aCBpzZD0iQm9yZGVyIiBjbGFzcz0ic3QwIiBKPSINMTESM
TFIMFYwaDEXVjExeiBNMTAsMUgxdjloOVYxeilvPjxnIGIkPSJJbmb5lcil+PHJIY3QgeDOiMilgeT
0INSIgY2xhc3M9INNOMCIgd2lkdGg9ljcilGhlaWwdodDOiMSIvPjwvZz48L3N2Zz4=)}.extbase-
debugger{display:block;text-align:left;background:#2a2a2a;border:1px solid #2a2a2a;box-
shadow:0 3px 0 rgha(0,0,0,.5);color:#000;margin:20px;overflow:hidden;border-radius:4px}.ext
base-debugger-floating{position:relative;z-index:999}.extbase-debugger-
top{background:#444;font-size:12px;font-family:monospace;color:#f1f1f1;padding:6px
15px}.extbase-debugger-center{padding:0 15px;margin:15px 0;background-image:repeating-
linear-gradient(to bottom,transparent O,transparent 20px,#252525 20px,#252525
40px)}.extbase-debugger-center,.extbase-debugger-center .extbase-debug-string,.extbase-
debugger-center a,.extbase-debugger-center p,.extbase-debugger-center pre,.extbase-
debugger-center strong{font-size:12px;font-weight:400;font-family:monospace;line-
height:20px;color:#f1f1f1}.extbase-debugger-center pre{background-color:transparent;margin:

Uberlandstrasse 133 T +41 58 765 55 11 info@eawag.ch eawag
[eXe]e}

CH-8600 Dubendorf F +41 58 765 50 28 www.eawag.ch aquatic research



Page4/5

0;padding:0;border:0;word-wrap:break-word;color:#999}.extbase-debugger-center .extbase-
debug-string{color:#ce9178;white-space:normal}.extbase-debugger-center .extbase-debug-
type{color:#569CD6;padding-right:4px}.extbase-debugger-center .extbase-debug-
unregistered{background-color:#dcele8}.extbase-debugger-center .extbase-debug-
filtered,.extbase-debugger-center .extbase-debug-proxy,.extbase-debugger-center .extbase-
debug-ptype,.extbase-debugger-center .extbase-debug-visibility,.extbase-debugger-center
.extbase-debug-scope{color:#fff;font-size:10px;line-height: 12px;padding:2px 4px;margin-
right:2px;position:relative;top:-1px}.extbase-debugger-center .extbase-debug-
scope{background-color:#497AA2}.extbase-debugger-center .extbase-debug-
ptype{background-color:#698747}.extbase-debugger-center .extbase-debug-
visibility{background-color:#698747}.extbase-debugger-center .extbase-debug-
dirty{background-color:#FFFFB6}.extbase-debugger-center .extbase-debug-
filtered{background-color:#4F4F4F}.extbase-debugger-center .extbase-debug-seeabove{text-
decoration:none;font-style:italic}.extbase-debugger-center .extbase-debug-
property{color:#f1f1f1}.extbase-debugger-center .extbase-debug-
closure{color:#9BA223;}Extbase Variable Dumparray(2 items) publications => '17894' (5
chars) libraryUrl => " (0 chars) Extbase Variable Dumparray(1 item) 0 =>
Snowflake\Publications\Domain\Model\Publicationprototypepersistent entity (uid=17894,
pid=124) originalld => protected17894 (integer) authors => protected'Haas,&nbsp;M.;
Baumann,&nbsp;F.; Castella,&nbsp;D.; Haghipour,&nbsp;N.; Reus

ch,&nbsp;A.; Strasser,&nbsp;M.; Eglinton,&nbsp;T.&nbsp;l.; Dubois,&nbsp;N." (150
chars) title => protected'Roman-driven cultural eutrophication of Lake Murten, Switzerland' (64
chars) journal => protected'Earth and Planetary Sciences Letters' (36 chars) year =>
protected2019 (integer) volume => protected505 (integer) issue => protected" (0 chars)
startpage => protected'110' (3 chars) otherpage => protected'117' (3 chars) categories =>
protected'lake sediments; early human land-use; cultural eutrophication; varves; radio

carbon anomalies; aquatic ecosystem recovery' (120 chars) description =>
protected'Land cover transformations have accompanied the rise and fall of civilizatio

ns for thousands of years, exerting strong influence on the surrounding envi

ronment. Soil erosion and the associated outwash of nutrients are a main cau

se of eutrophication of aquatic ecosystems. Despite the great challenges of

water protection in the face of climate change, large uncertainties remain c

oncerning the timescales for recovery of aquatic ecosystems impacted by hypo

xia. This study seeks to address this issue by investigating the sedimentary

record of Lake Murten (Switzerland), which witnessed several phases of inte

nsive human land-use over the past 2000 years. <br/> Application of geophysi

cal and geochemical methods to a 10 m-long sediment core revealed that soll

erosion increased drastically with the rise of the Roman City of <i>Aventicu

m</i> (30 CE). During this period, the radiocarbon age of the bulk sedimenta

ry organic carbon (OC) increasingly deviated from the modeled deposition age

, indicating rapid flushing of old soil OC from the surrounding catchment dr

iven by intensive land-use. Enhanced nutrient delivery resulted in an episod

e of cultural eutrophication, as shown by the deposition of varved sediments

. Human activity drastically decreased towards the end of the Roman period (

3rd century CE), resulting in land abandonment and renaturation. Recovery of

the lake ecosystem from bottom-water hypoxia after the peak in human activi

ty took around 50 years, while approximately 300 years passed until sediment

accumulation reached steady state conditions on the surrounding landscape.

Uberlandstrasse 133 T +41 58 765 55 11 info@eawag.ch eawag
[eXe]e}

CH-8600 Dubendorf F +41 58 765 50 28 www.eawag.ch aquatic research



Page5/5

These findings suggest that the legacy of anthropogenic perturbation to wate

rsheds may persist for centuries.' (1705 chars) serialnumber => protected'0012-821X" (9
chars) doi => protected'10.1016/j.epsl.2018.10.027' (26 chars) uid => protected17894
(integer) _localizedUid => protected17894 (integer)modified _languageUid => protectedNULL
_versionedUid => protected17894 (integer)modified pid => protected124 (integer) Haas, M.;
Baumann, F.; Castella, D.; Haghipour, N.; Reusch, A.; Strasser, M.; Eglinton, T. |.; Dubois, N.
(2019) Roman-driven cultural eutrophication of Lake Murten, Switzerland, Earth and Planetary
Sciences Letters, 505, 110-117, doi:10.1016/j.epsl.2018.10.027, Institutional Repository

https://www.eawag.ch/en/info/portal/news/news-archive/archive-detail/even-the-ancient-romans-were-
polluters

Uberlandstrasse 133 T +41 58 765 55 11 info@eawag.ch eawag
[eXeXe)

CH-8600 Dubendorf F +41 58 765 50 28 www.eawag.ch aquatic research


http://doi.org/10.1016/j.epsl.2018.10.027
http://doi.org/10.1016/j.epsl.2018.10.027
https://www.dora.lib4ri.ch/eawag/islandora/object/eawag:17894
https://www.eawag.ch/en/info/portal/news/news-archive/archive-detail/even-the-ancient-romans-were-polluters
https://www.eawag.ch/en/info/portal/news/news-archive/archive-detail/even-the-ancient-romans-were-polluters
http://www.tcpdf.org

