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I. Context of the study 
 

The Bull frog, is a specie of the 
North of the Nord America. She was 
introduced by human in Europe. 

 
 
In Sologne, Bull frog created 

problems on the ecosystems when it 
colonised. She has a very vast diet and 
it’s healthy carrier of a disease which it 
transmits in the others amphibians. 

 
 
Discovered in 2002, since, many 

actions were established by 
Departmental Committee of the Nature 
Conservation and the Environment 
(Comité Départemental de la 
Protection de la Nature et de 
l'Environnement in french – CDPNE), 
with ONCFS (french institution to the 
protection of the wild nature) and 
SEBB (french institution restauration of 
rivers). 

 
 
After 11 years of actions, the 

density of reproductive adults 
decreased, 9 adults for 2 adults by 
aquatic site. Same report to the 
weight, 471 at 197g.  

 
So the eradication began but it 

supposes premature interventions on 
the aquatic site.  

 
The premature detection of the 

species is a priority. We use a classical 
method of visual and hearing detection 
of the species and a more precise 
detection by the environmental DNA 
  
 
 
 
 
 
 

II. Equipment end 
methods 

 
 

 
Method is based to the 

obstinacy of the DNA. The 
environmental DNA brings a temporal 
and financial gain to compared with the 
day before environmental classic. 

 
 

This method detect the Bull frog 
because it deposits DNA in the water.  

 
Water’s Taking in aquatic site 

like this photo 1 are realized. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

43 ponds were analyzed, 29 to 
the detection Bull frog and 14 to the 
detection all frog species. 

 
  

Photo 1 : Water’s takings 
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In 2014, we had two objectives, the 
premature detection on the periphery 
of the colonized zone and verify the 
impact of the Bull frog on the other 
native species.  
 

We made a single session of water 
sampling by team of 2 persons for 
security reasons. 8 days were 
required: (June 17, 25, 26, 27, 30 and 
July 1, 3 and 4). 
  

Figure 1 : Distribution map of analyzed sites 
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III. Results  
 

1. DNA Detection 
 

In 2014, 43 aquatic sites were 
analyzed in Sologne. 

3 ponds have a positive result 
to Bull frog DNA. 

 
-  Pond Chancay Noth 
- Pond Genièvre 
- Pond of the Busonnière 
 

 
The method DNA allows to plan the 
move of invasive population 
 

2. Classical detection 
 

At the same time, a classical 
detection was made, and 5 ponds 
revealed positive in to the presence of 
the Bull frog. 

 
 

- Pond Noues de Bry 35.1 
- Pond Thibergères 
- Pond of stag 
- Pond Maître Jean 
- Pond Ambon 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  Figure 2 : Distribution map of analyzed and positive sites 
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IV. Bull frog’s impact to 
amphibian’s communauty 
 
 

14 ponds were analyzed to 
detect the DNA amphibian, native 
and exotic. 

 
 
The 14 ponds were selectionned 

in 3 categories 
 
- Never colonized by the Bull frog 

(5 ponds), 
 
- Colonized in past by Bull frog 

but not actually (5 ponds, 
 
- Actually colonized by Bull frog 

(4 ponds). 
 
 
 
 
 

 
Figure 3 : Pond little Epinay 
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Figure 4 : Localization of Groups A-B-C DNAe 2014 
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Table 1 : Results of Groupes A-B-C analyses DNAe 2014 
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A 
Grand étang ferme de 
Mardelay (Pt 122) 

2 0 oui oui oui oui 
 

oui 0 5 

A 
Etang carrière des 
Thibergères 

2 0 oui 0 0 0 0 oui 0 2 

A Etang du Saule 1 0 oui oui oui 0 0 oui 0 4 

A 
Etang N 12 Sud Vilcou (pt 
113) 

1 0 oui oui 0 0 oui oui 0 4 

A Mares le Grand Vaulier 1 0 oui 0 oui oui oui oui oui 6 
B Etang des Bertonnières 2 0 0 0 0 0 0 0 0 0 

B 
Etang communal de 
Chaumont sur Tharonne pt 
122 

1 0 0 0 0 0 0 0 0 0 

B Etang de la Maselle 1 0 oui 0 0 0 0 0 0 1 
B Etang Courton 1 0 oui 0 oui 0 0 oui 0 3 
B Etang ferme de Courcelle 1 0 oui 0 oui oui 0 oui 0 4 
C Etang genièvre 2 oui oui oui 0 0 0 0 0 2 

C Etang de la Busonnière 2 oui oui 0 0 0 0 0 0 1 

C 
Etang des Noues de Bry N 
35.1 

1 NON oui 0 0 0 0 oui 0 2 

C Mare aux cerfs 1 NON oui 0 0 0 0 0 0 1 
 
8 species were detected on the 14 ponds. 
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Pelophylax spp. or Grenouille verte 
in French, is a popular amphibian on 
ponds with Lissotriton helveticus. 
 

G
ro

u
p

es
 

Nom 
Number 
native 
species 

A 
Grand étang ferme 
de Mardelay 

5 

A 
Etang carrière des 
Thibergères 

2 

A Etang du Saule 4 

A 
Etang N 12 Sud 
Vilcou (pt 113) 

4 

A 
Mares le Grand 
Vaulier 

6 

B 
Etang des 
Bertonnières 

0 

B 
Etang communal 
de Chaumont sur 
Tharonne  

0 

B Etang de la Maselle 1 

B Etang Courton 3 

B 
Etang ferme de 
Courcelle 

4 

C Etang genièvre 2 

C 
Etang de la 
Busonnière 

1 

C 
Etang des Noues 
de Bry N 35.1 

2 

C Mare aux cerfs 1 

 

 
 
 
N = 14, Average = 2.5, Médian = 2.0, 
Standard deviation = 1.871, Variance = 
3.5, p-value = 0.39461 
 
The result distribution is a normal 
distribution 
 

 
 

  

0 50 100 

Grenouille taureau 

Grenouille verte 

Crapaud commun 

Grenouille agile 

Rainette verte 

Salamandre tachetée … 

Triton palmé 

Triton marbré 

Triturus marmoratus 

Salamandra terrestris 

Bufo Bufo 
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3. Evaluation des 3 catégories 
d’étangs 

 
We verified if there is a difference 
between 3 categories of ponds. 
 

Groupes A B C 

Number 
native 
species 

5 0 2 

2 0 1 

4 1 2 

4 3 1 

6 4 NA 

average 4,2 1,6 1,5 

median 4 1 1,5 

Standard 
deviation 

1,48 1,82 0,58 

Variance 2,2 3,3 0,33 

 
 
 
Below, a graphical representation of 3 
groups using boxplots method. 

 
Figure 5 : Box plots 

 
 

Ponds A (never Bull frog) is different 
to groups B and C. We have verify if 3 
groups are significantly different. 
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A vs C 2,700 2,783 2,701 0,043 Oui 

A vs B 2,600 2,843 2,701 0,039 Oui 

B vs C 0,100 0,103 2,701 0,994 Non 

 
 

 Comparison between group A and 

group B 

p-value 0,039, below 0.05. 
Groups are statically different. 
 
 

 Comparison between group A and 

group C 

 
p-value 0,043., below 0.05. 
Groups are statically different. 
 

 Comparison between group B and 

group C 

 
p-value 0,994 
We cannot say that both groups are 
different. 
 
The number of species for group A  4.2 
(average). 
The number of species for group B  1.6 
(average). 
The number of species for group C  1.5 
(average). 
 
The Bull frog decrease number of 
native species. 

 
   

A 

B 

C 
0 
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8 

Box plots 
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Results can also be displayed 
differently. 
 

 
 
- PELESC : Pelophylax spp. 
- BUFBUF : Bufo Bufo 
- TRIMAR :  Triturus marmoratus 

- LISHEL : Lissotriton helveticus 
- HYLARB : Hyla arborea 
- RANDAL : Rana dalmatina 
 
 
Only Pelophylax spp. is represented in 
the group C instead of Hyla arborea, 
Rana dalmatina, Lissotriton helveticus 
and Triturus marmoratus found in other 
groups. 
 
 
So, we observe a simplification of 
the amphibian’s population when 
the Bull frog colonizes a pond. 
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4. Other results on the no detection of Bull Frog 
 

 
Table 2 : Non-colonized sites 

Nom 
Date de 

colonization 

Pond Auteroche 2003 

Pond castle of Villebourgeon 2011 

Pond Thibergères / Milberlan 2009 

Pond castle of Yvoy-le-Marron 2010 

Pond of Villiers 2008 

Pond of Farinard 2010 

Pond of Passée 2012 

Pond of Moulin 2010 

Pond of the canardière  2010 

Pond face sud Autroche 2011 

Pond Villiers cote farm 2009 

Pond of Bertonnières 2008 

Pond of the Source 2003 

Pond farm to  Chancay SUD 2009 

Pond of Chaumont sur Tharonne pt 122 2011 

Pond of the Maselle 2003 

Pond Courton 2007 

Pond farm to Courcelle 2003 

 
18 ponds having been colonized by the Bull frog in the past are actually not 

colonized. 
 
The DNAe method can judge the efficiency of the operation of eradication 

 
 

V. Conclusion 
 

The classical method of detection and the DNAe method are two 
complementary methods to the Bull frog’s detection. 

It’s necessary to use the DNA method on the big pond and the classical 
method on the little pond but the use of both is essential. 

 
In 2014, analyses of the amphibian DNA on 14 ponds proved the Bull frog’s 

impact on the biodiversity. 
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