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A story of a long-term project

THE ALLIS SHAD PROJECT

 No record of Alosa alosa in the Rhine since the middle of the 20th century

 Since 2008 : 

 Annual reintroduction of larvae 

 Monitoring : 

 Fish pass and Fisheries : Rhine (Gambsheim & Iffezheim) - Mosel

(Coblence) - Neckar (Ladenburg) – Lower Rhine (stow-net / pro fishermen)

 Parental assignment (genetic analysis - PhD Kathrin Mäck, University of 

Landau, DE)

 Bull-monitoring (2017-2021) 

 Otolith microchemistry 

 Project 2017-2021 :

 Conservation program

 Scientific research 

 Education

16 day old larvae (July 2020)
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Released vs. Returnees 

16 day old larvae (July 2020)

 About 16 million larvae released

16 day old larvae (July 2020)

THE ALLIS SHAD PROJECT
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Released vs. Returnees

 More than 800 adults returnees observed since 2008

Video surveillance from the fish pass on the Mosel river - Coblence Adult caught at the fish pass in 

Gambsheim (2020)

THE ALLIS SHAD PROJECT
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Objective and methods

16 day old larvae (July 2020)

 Increase knowledge of the life cycle, identify spawning areas and evaluate the success of the Allis 

shad reintroduction program in the Rhine system

 Uses of otoliths

 MICROCHEMISTRY : Recording of information from the surrounding environment and 

the natal origin of the reared and caught individuals 

 Sub-catchment differentiation

 Identification of potential new spawning rivers/locations

 OXYTETRACYCLINE (OTC) : help in the identification of reintroduced shad

 Natural reproduction vs. Reintroduction

GOAL OF MY PHD 
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Method to get reference values

16 day old larvae (July 2020)

Tank experiment

 Why ?

 Establish reference values (Sr/Ca & Ba/Ca & 
86Sr/87Sr) from fish of known origin

 How ?

 Sampling of larvae and water (tank + river) every week 

for 100 days

 Otolith extraction + polishing + photo

 ICP-MS analyses

 Where ?

 4 specific locations chosen

MICROCHEMISTRY AND NATAL ORIGIN : METHOD
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Tank experiments : 4 locations

LIPPE - Wesel SIEG - Siegburg

RHINE - Vallendar NECKAR - Dossenheim

FRANCE

BELGIUM

NETHERLANDS

GERMANY

MICROCHEMISTRY AND NATAL ORIGIN : METHOD
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MICROCHEMISTRY AND NATAL ORIGIN : RESULTS

Ba/Ca
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Reattribution model : Random forest

EXPERIMENTED LOCATION

SIEG LIPPE RHINE NECKAR

P
R

E
D

IC
T

E
D

 

L
O

C
A

T
IO

N

SIEG 100.0 % 0 0 0

LIPPE 0 45.0 % 17.5 % 20.0 %

RHINE 0 47.0 % 55.5 % 5.0 %

NECKAR
0 8.0 % 27.0 % 75.0 %

 Variables used : Sr:Ca and 86Sr/87Sr

 A total 68 % of fish tested randomly have been reattributed

correctly

MICROCHEMISTRY AND NATAL ORIGIN : RESULTS

Cluster 1

Cluster 3

Cluster 3

Cluster 2 3 Clusters : 

(1) Sieg  

(2) Neckar 

(3) Rhine - Lippe 
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Individual with UNKNOWN 
origin from 2017 to 2021  

Ladenburg

Gambsheim

Nidda

Coblence

Bas-Rhin

Mer du Nord

Escaut (BE)

Haut-Rhin

Belgium

France

Kalkar Grieth

Tiel (PB)
Rees
Kalkar Grieth

Sankt Goar

Stow net “ANITA II” 
Kalkar Grieth 30/11/2020

Juvenile caught in the Waal river

date : 04/09/2019

TL = 8,5 cm, SL = 8 cm, WW = 5,5 g

Female adult caught at Gambsheim (01/05/2019)

TL = 54 cm, SL = 48,5 cm, WW = 1670 g

Rivière Localisation
2017 2018 2019 2020 2021

A J A J A J A J A J

Rhine Gambsheim (FR) - - 2 - 21 - 2 - -

Neckar Ladenburg - - - - 3 - 1 - -

Nidda - - - 2 - - - - - - -

Rhine Sankt-Goar - 1 - - - - - - - -

Rhine Coblence - - - - 1 - - - - -

Rhine Haut-Rhin - - - - 1 1 - - -

Rhine Kalkar-Grieth - 2 - - - 11 - 17 1 -

Rhine Bas-Rhin - - - - 1 - - - -

Rhine Rees - - - - - - - 6 -

Waal Tiel (PB) - - - - - 4 - - - -

Escaut Avelgem (BE) - - - - - 1 - - -

NA Mer du Nord - - - - - 2 -

0 3 4 0 27 15 7 23 1 0

 Total of 39 adults and 41 juveniles

recorded between 2017 and 2021

 Total of 39 adults

COLLECTION OF CAUGHT FISHS
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Oxytetracycline (OTC) mark

0

10

20

30

40

50

60

70

80

90

100

2017 juvenile 2018 adult 2019 adult 2019 juvenile 2020 adult 2020 juvenile
F

is
h

 p
ro

p
o

rt
io

n
 (

%
)

Not marked Doubt Marked

N = 3 N = 4 N = 26 N = 13 N = 7 N = 18
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7,7 %

7,7 %

31 %
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100 % 100 %

Adult otolith

Caught on 03/06/19
OTC mark - Control

Juvenile (2014) 

PRESENCE OTC mark

Adult (caught on 11/06/19)

ABSENCE OTC Mark

Adult (caught on 03/06/19)

OTC mark DOUBT + Auto-fluorescence

Adult (caught on 21/05/19)

OTC mark

??

Auto-fluorescence

OXYTETRACYCLINE : RESULTS

0                      0.5             1.0 1.5                   2.0                   2.5 Millions 

< 0.3 Mio.

< 0.2 Mio.

Potential 

2015 cohort



12

Reattribution of the wild 
fish from 2017 to 2020  

Ladenburg

Gambsheim

Nidda

Coblence

Bas-Rhin

Mer du Nord

Escaut (BE)

Haut-Rhin

Belgium

France

Kalkar Grieth

Tiel (PB)
Rees
Kalkar Grieth

Sankt Goar

NATAL ORIGIN : RESULTS

 Variables used : Sr:Ca and 86Sr/87Sr

 59 individuals tested 

 52.6 % reattributed to the cluster Rhine-Lippe

with more than 75 % of probability  

 11.9 % reattributed to the cluster Neckar

RIVERS

RHINE LIPPE NECKAR SIEG

%
 O

F
 

R
E

A
T

T
R

IB
U

T
IO

N

> 75 - 100 % 45.8 6.8 11.9 0.0 

< 75 % 35.6 0.0 0.0 0.0 

TOTAL 81.4 % 6.8 % 11.9 % 0.0 %

Germany
Netherlands
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DISCUSSION & CONCLUSION

 16 Million larvae released 

 800 returnees observed

 77 caught (39 adults + 41 juveniles)

 10% from reintroduction (OTC mark +)

 90% from potential natural reproduction

 2 markers : Sr:Ca & 86Sr/87Sr

 3 clusters :  Rhine/Lippe – Neckar – Sieg

 52.6 % of fish caught reattributed to the cluster Rhine-Lippe

 11.9 % of fish caught reattributed to the cluster Neckar with one fish returned to the natal river

 Colonization of other rivers (e.g. individual caught in Belgium’s river)? Exchange between system ?

 Necessity to obtain more references values to improve the reattribution of caught fish in the 

RHINE system

Since 2008
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PARTNERS AND INSTITUTIONS
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