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* Freshwater biodiversity is declining faster than any other ecosystem?’

* Long-term, regular monitoring of restoration and rewilding projects will inform how best to tackle the biodiversity crisis
* eDNA metabarcoding provides whole community inventories

* ...butdispersalin river systems affects our understanding of community distribution

[®)
-
-
O
P
ad

Y4
@)
©

af|

* Improving our understanding of eDNA dispersal will lead to effective biodiversity monitoring of river rewilding projects

\05 Sampling year Sampling Site
2 OI'I 8 2 0|2 1 20]22 2 0I2 3 2 OI'I 8 2 0|2 1 20|22 2 OIZ 3 2 0|1 8 2 0|2 1 20|22 2 0|2 3 0.0 0.1 0.2 0.3 0 I4 0,5 O,O 0,1 0,2 0|3 0 I4_ 0|5 OIO OI1 0|2 0|3 OI 4 0|5 Olo 0I1 0l2 ol3 0 I4 0|5
ol upsirea ve f : d/s Digls weir ROl /s Lincomb welr 9th-10th May 2023 22nd May 2023 6th June 2023 19th June 2023
OW as e S a Osa Relative fish reads (%) Atlantic salmon - © @ © ° ° ° o o ° .
@ © 1w Brown troutd  © o I ! | Atlantic salmon A °o o o ° ° ° o) o o o
) e ™ © = Chubi © o O O O 0 @) O @) @) o O Brown trout © O o o ° ° o o o
fallax) spawning migration - SR S B I - w] 00Oo 0000000 @co@0| o0
© CCommon bleak: 8 8 8 8 8 g 8 g 6 ? COD COD Common barbel ] e @ @ Q Ol o @ O QO o 0 0O © o © O O
- ©- Commonmimon] o o olls © o o © o © Commonblesk] @ © © © o|l0 @ @ @ 0 o 0O @@ ©0Q@O o
responded to reconnection T e 606|000 0888 comwwwn oc:::000-::| 6@c-o 80
Crucian carp1 i I )\ Common minnow © 0 @ O Q|| o o OO O @ © QOQ o o @ @ Q
Dace spp.1 © o o o @) o ° (@) @) 1
2 h R. 9 European bullheadq{ o @ o o ° o o ] o] @ O O Common roach O O Q O © O O O O © o° o O © o6 0O OOO © O
In t e Iver evern o European eel{ o e o O O o o o © o o Dace spp. 1 © o o O o °© 0 o O O o © o0 O © o O O O
European flounder o o o European bullhead o 0 @ © © o 0 o O O o o 0 © O O o o ©0 O ©o
What we did: Fucpnperh] & @ © @ |0 o o O e 6 o o curopeancel{ © © o o o||® ©@ ® o o o|| o 0 0 - ol ©® 0 0 o
_ . . Gudgeon © o o @ O o o ® o o European flounder 1 ° ° o
Citizen science sample collection - three years Ninespine stckieback Euopeanpercn{ © © © © @6 @ @ 0 0 o|| @@O® o o] © O O 0 o
Northernpike1 @ © o © © o o o e © o O Grass carp1
. 1 1 Rainbow trout1 . | | | |
(FIG1); 2023 sites to see distance shad travel RiverBrook lamprey- o relative fisn  CroYing :
Rudd - o o ° ° ° ° reads % GUdgeon 7 @) O @) O o @ O O O O @ o ] L ] @) @) @) O Q
upstream of reconnection work (FIG2) @00 cl000elcooc0ce g x twmnel oo e|oe e o ol o0 0 o o
Silver bream 1 ° ° o ° ° °
Wh f d Stone loach o o O o o © o © o o O 30 - dRuffe- © 6 0o ¢ 8 S S © o o ° o 0 o O © O O 0 O
° Tench+ ° ° ad Spp. T © © ° o) o
at we rtouna: Three-spined stickleback - ® ° © o © Qo - ° Q 40 gilver bream- © o o o 1 o 1
I Topmouth gudgeon+ — © t Stoneloachi @ © © © @l o © ¢ © @ © o © © o o © O
Shad are passing all the reconnected parts of the zanger] o o o Lo one loach ©
. . . FIG1: Inter-annual comparison of species relative abundance at Three-spined stickleback- 6 © o o o 6 o © o ° ! o © o ©
R|Ver Severn, bUt are nOt gOIHg fu rther and tOtal river three sites across four years of sampling for monitoring. Zander o o o o o o o O

FIG2: 2023 Citizen science monitoring across six sites over four occasions. Site three is upstream of the most
upstream navigation weir.

reads are low

Can we model eDNA transportin river
systems and apply this to eDNA results
to improve the effectiveness of

biodiversity monitoring?
What we did:
1.Used the transport equation to explore the effect of variables

slow decay rate
V
fast decay rate

one eDNA input
- — = = two eDNA inputs

relative eDNA concentration

. e.g. eDNA results

FIG4A: ARCBoat bathymetry and flow rate data, including average discharge (Q)
(n =four crossings) across the most upstream model area cross section.
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FIG3 (right): Transport equation-based model exploring changeable variables such
as eDNA input and decay rate.
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With a faster decay rate, the source of the eDNA would be
much closer.

FIG5: Relative fish species reads at seven sites (see river map, purple pentagons) between downstream of Diglis weir
and upstream of Bevere weir (ordered numerically downstream to upstream) on 22 (sampled consecutively starting
upstream, travelling downstream) and 23 (sampling starting downstream, moving consecutively upstream) May 2023.
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* Place a point source of eDNA at the top of our 9km study area to flood the system and sample at regular intervals downstream to understand

p)

% decay rate.

o

ff * Explore source and decay effects on eDNA transport within our theoretical models.
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