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Development of an eDNA-based lake
fish classification tool
— Collection of data from English Lakes

Final Report, February 2020

Project manager: Dr Bernd Hénfling
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Malham Tarn (MALH)
(b)

Malham Tarn

Known fish species recorded by eDNA

1. Bullhead Cottus gobio

2. Perch Percidae

3. Brown trout Sa/mo trutta

4. Three-spined stickleback Gasterosteus aculaetus
5. Stone loach Barbatula barbatula

Site occupancy
ocoooooooo=
O=NWHAUOONROO

@’b
2 A
-------- e Malham Tarn
‘ (National Nature Reserve)
WALH1S ¥ £ 200000
C
e § 150000 - 146323
| ® 100000
(O]
—
§ 50000
(o]
b?-: = 0
LNW 4 P
Tarn Footl } ":
ST, N
rea of “/ 'l' 2 Q\&'o
h ° 0
S lke Hol ;'l' ! o
. Ao,
"' l,

Species



Semer Water Project, 2023-25

Stakeholders dissemination seminar, 10-Feb-25

Malham Tarn (MALH)
(b)

Malham Tarn

Known fish species recorded by eDNA...

1. Bullhead Cottus gobio

2. Perch Percidae

3. Brown trout Sa/mo trutta

4. Three-spined stickleback Gasterosteus aculaetus
5. Stone loach Barbatula barbatula

Site occupancy
ocoooooooo=
O=NWHAUOONROO

@’b
I ol Malham Tarn Unknown fish species recorded by eDNA...
/ ‘ (National Nature Reserve) - nil
WALH1S ¥ £ 200000
C
D § 150000 146323
‘ ® 1000001
o
§ 50000
(o]
b?-: = 0
LN'O 4 F
Tarn Footl } I
g AN S
rea of 3 q}\&
. O
Shlke Holdg ;'l' ! o
""l, :

Species



Semer Water Project, 2023-25

Stakeholders dissemination seminar, 10-Feb-25

Malham Tarn (MALH)
(b)

1.0
5 0.9
Malham Tarn = 0.8 . .
© 0.7 Known fish species recorded by eDNA...
= 0.6
3 05
o 04
@] A
s o 1. Bullhead Cottus gobio
@ gl : : : : 2. Perch Percidae
S &F & S 3. Brown trout Sa/mo trutta
N N Q o .
5 N & e «° 4. Three-spined stickleback Gasterosteus aculaetus
° & it &
Rid & 5. Stone loach Barbatula barbatula
P @
)
O’b
e . Species i i
________ - Malham Tam pecie Unlfnown fish species recorded by eDNA...
1 (National Nature Reserve) (c) - nil
wans | ¥ £ 200000 ‘
C
= q o
bt 150000 1 ke Known fish species not recorded by eDNA...
N \4 B 1000001 - nil
' o
g 50000- 23749
/ e 0] —*=
MALH10 1 &'o \0 00
Tarn Foot, by .;o'b\ s i R
°f O’b \\')9 00 QQI
. 9 > o\. ‘o@
rea of / / 7 '»\‘} (@) &
Shlke Hou( Vs S &
"I' ‘ i g
- e &

o Species



Semer Water Project, 2023-25

Stakeholders dissemination seminar, 10-Feb-25

Semer Water (SEME)

> 1.0‘
) 0.9
Semer Water g g;g i
4 3 081 Known fish species recorded by eDNA...
8 341
Qo 0.2 . .
o 841 — —— 1. Common bream Abramis brama
&@ec? @@@ 9‘:'0\&0«'““\ R \@«q} * & 2. Common rc.>ach Rutilus rutilus
SIS ORI NI 3. Perch Percidae
S &% f & o e L o
& O N o IR SR O
¥ ¢ & & R Ao oo
& ooo‘ U .&’e @ . . .
& O & 5. Common minnow Phoxinus phoxinus
‘ .
& 6. Bullhead Cottus gobio
Species 7. Brown trout Salmo trutta
i (c) 8. Three-spined stickleback Gasterosteus aculaetus
g 1000001 83581 9 ®  secessessssscssesssesesssessssssssssanne
8 7o A1
o SO rorns 35T 1
— 250001 $20209 .
g N m-aaﬂﬂ o - - 1002. 12, e
- T — —
2 0 © 20 °J o © 6 ’b 6 °.v 0
'0&@ 0530\\06@ @@“}Q@J\b’bdﬂ'@o &\\\ 2 \‘\)\ & ’(‘Q}O «
@ o L P & e & 6\°~<§\&Qo
S o7 o oF ¥ . & AN
&G P O3 &Yy &f &
¥ & N 5 <§ RS
& & x© &gt
"9\0 o() Q '\)‘.’
‘b"’b\

Species



Semer Water Project, 2023-25

Stakeholders dissemination seminar, 10-Feb-25

Semer Water (SEME)

> 1.0‘
Semer Wat S
emer vvater © 3 . q
> , s B Unknown fish species recorded by eDNA...
g 81
2 B4 . 1. Common bream Abramis brama
(V) 0:0_ e — — . .
T 2. Common roach Rutilus rutilus
& F ° & N .
LS G@‘_o& @\*‘0@ O-PQ(,&\\ 0\*"\@ 5“00“ 3. Perch Percidae
((\\ 0'&» 90 60\ -(\09 Q QQ .\\\\\ ’b\é\ é\ 9& «\Q H /
& O T F&F O 4. Tench Tinca tinca
2 N ) . . o
R " 5. Common minnow Phoxinus phoxinus
N N> .
= o 6. Bullhead Cottus gobio
Species 7. Brown tl'f)ut Sa!mo trutta
(© 8. Three-spined stickleback Gasterosteus aculaetus
Z 1000001 9. Gudgeon Gobio gobio
3 75000 10. Chub Squalius cephalus
(&]
O 500001 - 11. Rudd Scardinius erythrophthalmus
() . .
= 2s000{ 25485509 23109 12. Rainbow trout Oncoryhnchus mykiss
'_‘(2‘ 0- -3187 o = .. - 104 1002.
@ \o & -\o & 2 \\;o \)e \'b \,e» \,e 00
.0.\'&: 0.'(30&06\‘0 S @w Q}o\b N D g ‘\\6‘ @ R
C L FFES & <&
S0 O ot e K o K
O o S TN
Y 9\' s(\‘\ o'p & \)’b
© S < e’
2@ o() Q '\)c_, )
o’b‘b e) \6\0\
&

Species



Semer Water Project, 2023-25

Stakeholders dissemination seminar, 10-Feb-25

Semer Water (SEME)

> 1.0-
e 0.9
Semer Water g 8o
5 : = 081 Fish species recorded by eDNA...
8 03]
@ 021 .
B goim 1. Common bream Abramis brama
2. Common roach Rutilus rutilus
§ o
& 3. Perch Percidae
CE@) q .
¥ 4. Tench Tinca tinca
F 5. Common minnow Phoxinus phoxinus
6. Bullhead Cottus gobio
Species 7. Brown trout Salmo trutta
- (c) 8. Three-spined stickleback Gasterosteus aculaetus
£ 1000007 s 9. Gudgeon Gobio gobio
o] A
S R 10. Chub Squalius cephalus
s 2545, 11. Rudd Scardinius erythrophthalmus
bt i 5 23109 . .
T 290001, 202.09 . 12. Rainbow trout Oncoryhnchus mykiss
5 A -3167 2320 g3 - 104 1002
'-— T
° S © G o‘-’ 09 \’° o" o‘-’ o"’ . .
o@i&" N é061°+°%&\ o 8 6\\@&5@&\\ Known fish species not recorded by eDNA
P e RV TS & c o
S EFCE £ 9’:’;@%& o Pike Esox lucius
¥ 5¢ N . .
47 000{0 Q° e European eel Anguilla anguilla ??
N\
& 9 N
‘b"’b\

Species



Semer Water Project, 2023-25

Stakeholders dissemination seminar, 10-Feb-25




Semer Water Project, 2023-25

Stakeholders dissemination seminar, 10-Feb-25




Semer Water Project, 2023-25

Stakeholders dissemination seminar, 10-Feb-25




Semer Water Project, 2023-25

LN
]
o)
[
oy
o
Lo |
o
®©
lm
£
o
wv
c
2
=)
©
=
£
]
[72]
L
<]
wv
| &
o
K
S
£
)
=
©
)
n

Size distribution of all fish
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Size distribution of Bream
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Size distribution of Roach
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Size distribution of Perch
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Added following the seminar — additional eDNA work & highlighting possible fish species introduction attempts

Fish species recorded at Semer Water, PBA 2025

Local eDNA Analysis
knowledge/fishing Ranking of read counts Site occupancy (A=51-100%, B=11-50%, C=1-10%)
Source PBA Hanfling et al, 2020 PBA/UHI, 2025 Hanfling et al, 2020 PBA/UHI, 2025
Sample collection n/a Feb-19 Nov-24 Feb-19 Nov-24
Number of samples n/a 20 10 20 10
1 |Common bream Abramis brama Common 1 2 A A Common bream
2 [Common roach Rutilus rutilus Common 2 4 A A Common roach
3 |Perch Percidae Common 3 6 A B Perch
4 |Tench Tinca tinca not known 4 - A - Tench
5 |Common minnow Phoxinus phoxinus Known 5 3 A A Common minnow
6 |Bullhead Cottus gobio Known 6 1 B A Bullhead
7 Brown trout Salmo trutta Known (historic?) 7 5 A A Brown trout
8 |Three-spined stickleback Gasterosteus aculaetus Known 8 7 A C Three-spined stickleback
9 |Gudgeon Gobio gobio not known 9 - C - Gudgeon
10 |Chub Squalius cephalus not known 10 - C - Chub
11 |Rudd Scardinius erythrophthalmus not known 11 - C - Rudd
12 |Rainbow trout Oncoryhnchus mykiss not known 12 - C - Rainbow trout
13 |Pike Esox lucius Frequent - 9=* - B * Pike
14 |European eel Anguilla anguilla Known (historic?) - - - - European eel
15 |Stone loach Barbatula barbatula Known (historic?) - 8~ - B* Stone loach
Number of fish species recorded 10? 12 9 12 9

* low frequency eDNA results extracted from raw sequence data, these two species not included in 2025 UHI report.
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