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Introduction
Les Mongets, a "pile-dwelling" site on

the western shore of Lake Annecy, has

been radiocarbon dated to the Early

Bronze Age (2140-1632 cal. BC, Billaud

1992). The anaerobic conditions

typical of wetland environments have

led to exceptional preservation of

organic materials at this site, including

goat/sheep dung pellets.

Results

• aDNA: Two coprolites came from sheep, three from goats.

• Macroremains: Prickles from brambles (Rubus, A) were identified, as well as

fragments of fir (Abies) leaves and anthers of unidentified species.

• Pollen and NPP: Three pellets were dominated by deciduous tree taxa, mainly

hazel (Corylus, B). Alder (Alnus), birch (Betula), and willow (Salix) were also

abundant, together with a variety of herbs. One pellet was dominated by

Poaceae and Plantago ssp., including clumps (C). One individual was heavily

parasitised by a variety of helminths such as Trichuris (D) and Dicrocoelium (E).

High abundance coprophilus fungal spores were observed in one pellet

(Sporormiella-t, F).

Discussion and conclusion

• Winter and early spring blooming taxa were ingested, particularly hazel which produces highly nourishing catkins. Hazel and fir

branches may have been collected to serve as fodder or litter. Brambles such as Rubus sp. have perennial leaves, that can be

attractive to goats.

• Pollen clumps suggest that hazel buds and/or flowers as well as gramineae and plantago flowers were eaten.

• Herbs blooming in spring and summer as well as leaves from deciduous species, could have been grazed directly by the animals,

or could have been gleaned to be dried and used as hay during the winter. Early-spring collection of deciduous leaves would be

consistent with the remaining presence of flowers of winter-pollinated trees such as hazel.

• Further multidisciplinary analyses could allow to :

o Identify possible deciduous leaf fragments using stomata.

o Reveal a wider panel of ingested plants using results from the aDNA sequencing, which will list all taxons whose aDNA was

detected within the dung remains.

o Combine all approaches, with new analyses on the same individual pellets, and explore the differences in food supply between

goats and sheep.

Materials and methods

• 10 coprolites were studied, split evenly between pollen and ancient DNA analysis. Individual pellets were

initially deemed too small to be divided for both analyses.

• The methodology for treatment of the dung pellets was derived from Kühn et al. (2013), including cleaning of

the surfaces to remove contaminants and dissection in demineralized water.

• Macroremains and aDNA extraction were done in the confined laboratory at Paleolab (Clermont-Ferrand). The

aDNA extraction method was derived from Murchie et al. (2020); A Polymerase Chain Reaction (PCR) using the

cytochrome b (cyt b) gene was used to determine the animal species, following Santaclara et al. (2007). Pollen

and NPP analysis followed standard procedures (Faegri & Iversen 1989).
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PCR analysis of five dung pellets. C. Moreau.

Goat/sheep dung pellets from Les Mongets. M. Lelièvre.

Les Mongets, 
Sévrier

Lake Annecy

A multidisciplinary study combining ancient DNA analysis, pollen analysis

and macroremains identification was conducted on these pellets to gain

insights in the environment of Les Mongets and the pastoral activities

that were conducted there.

B
et

u
la

sp
. s

ee
d

C
er

ea
lia

 c
ar

yo
p

si
s

G
ra

m
in

ea
e

se
e

d

P
o

ly
g

o
n

u
m

 
a

vi
cu

la
re

se
e

d

R
u

b
u

s 
sp

. s
ee

d

V
io

la
 s

p
. s

ee
d

P
te

ri
d

o
p

hy
ta

U
n

d
et

. s
ee

d

B
ry

o
p

hy
ta

A
b

ie
s 

sp
. l

ea
f

R
u

b
u

s/
R

o
sa

 p
ri

ck
le

A
n

th
er

s
(s

p
ec

. 
u

n
d

et
).

)

O
th

er
p

la
n

t 
re

m
ai

n
s

(s
p

e
c.

 u
n

d
et

).
)

Trees/shrubs Cereals Humid environment

AnthersOpen environment Fruits

Macroremains extracted from dung pellets (N=33). M. Lelièvre.
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