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Why do we exist?

The upper reaches of the River lvel are dying. We are a { ~,
volunteer-based community organisation and we intend to do A
something about it, by informing and educating the local L, W

population, raising awareness of the sources of the problem
and tackling the issues directly wherever we can.

The source of the lvel is just north of Baldock. It flows through
Hertfordshire and Bedfordshire joining the River Ouse at
Tempsford before flowing into the North Sea north of Kings

Lynn. 5
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Our goal is for the restoration of sufficient flow in the upper ;'L: :‘:i‘_??::"'”" K
River Ivel to sustain brown trout all year round. | ‘{ ’
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One of hundreds of local community conservation groups across the UK
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River lvel Project Location Map
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Uppermost section of river (sites 1, 2) is stressed due to overabstraction - aquifer is
dry. Further down stream additional aquifer springs augment river flow.
This was a baseline survey ahead of a flow augmentation project (now in progress)



Upper Ivel Schematic




Can be conducted by anyone over ~16 years old
E N D TO E N D WORKF LOW Can be conducted by anyone with a STEM A-level
* To be evaluated

Sampling Labwork Sequencing Bioinformatics  Final analysis

Deep Seq: VIBRAVE

Key info Key info Key info Key info Key info
0.45um Sterivex filters Qiagen B&T extraction kit  Currently send offsite to  First results within hrs Intuitive spreadsheet based
MiniPCR kit Nottingham Uni of receipt of FASTQ files app.from NHM.

>200ml of representative FwhF1/FwhR2n primers
water at each site. Sample

different parts of the river
to maximise diversity

Investigating uss of
Minion to greatly speed up
workflow

1-2 days 4-8 days 1 month 1 week 1 week



River lvel Environmental Variables

- 4
W \\\ s Interpolated data

Add line labels >~
Mention little variation and/or correlation
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WHPT FAMILY COMPOSITION PROFILE

= Goridae = Oytscidas

= Loptoceridae

= Norargae = Conadse = Slidae = Poychompase = Preysanados = Touidas = D frovgg Sranmrmdse
- - = Prydne = Aaoidse = Enameraas = Emdae = Soyidse = Sarcovomatdss = Crmnepnidan = Cheonamidse Ducnoposse Pivcnosdse Sronase
= conductmy - = Gicssosomatdse = Crangonyctidae = Bastdae = Haipidse = Hydropsychidae = Molandae = Hyaroptidae = Ceratopogondae. Empadae. Prychopteridae
TOTTENHOE STONE SPRINGS
120
160
IVEL SPRINGS SPECIES COMPOSITIONS DOWNSTREAM SPECIES COMPOSITIONS
140
River sourced from Melbury Marl aquifer only River sourced from Melbury Marl aquifer and Tottenhoe Stone aquifer
12
100
5m from
spring source River clogged
- with vegetation
ﬁ (since dredged)
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Ivel Mill




ASPT Interpretation

eDNA WHPT Presence Only TN

Poor, polluted or impacted

4.3-48 Moderate, moderately impacted
P rO xy fo r W H PT AS pT 4.8-5.4 Good, clean but slightly impacted
>5.4 Very good, unpolluted, unimpacted
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Location along river



Upper Ivel characteristic WHPT taxa Statistically significant
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Upper Ivel characteristic WHPT taxa

IVEL SPRINGS
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[ Significant October 15th 2023
I Statistically significant

Upper Ivel characteristic WHPT taxa
IVEL SPRINGS RADWELL / STOTFOLD DOWNSTREAM OF IVEL MILL
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CCA coordination plot

4

Several variables explain community composition
1 equally well but they are highly correlated and are
not statistically significant

«Hydropsychidae
1.50

Gepodaellidae
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oSite 7
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Project successes:

User friendly end to end workflow. First to combine these freely available tools.

Open access “packaged pipelines” (MBRAVE and PAST4). No need for command
level programming.

Quite easy to generate WHPT Presence-Only profiles along the river.

Able to demonstrate that upper and lower rivers had statistically significant
differences in community composition

Able to identify characteristic taxa for different river flow regimes

Able to identify the environmental factors that most explain taxa composition
variation although they are were not statiscally insignificant



Areas for improvement :

There may be better ways to utilise the data than WHPT presence only analysis but
it seemed to be a good framework to start with.

Contamination was present from a terrestrial investrebrate study the week before.
By focussing on WHTP family analysis the data could still be used although the
sequencing depth of the aquatic taxa DNA will have been highly compromised.

Next time we will collect more environmental information. Marcophyte diversity and
nutrient levels to name just two which may help to explain composition variation.

In 2025/26 we plan to build on this by conducting baseline and repeat surveys on a
section of thr River Beane which is being restored (see overpage).



eDNA Survey Design

12 sites upstream, within and downstream of
new channel and adjacent wetlands

5
s

AffinityWater

April/May 2025

eDNA all sites plus three Riverfly sites
April/May 2026

eDNA all sites plus three Riverfly sites
Study Hypothesis

eDNA collected and analysed by community

scientists can monitor invertebrate community
changes resulting from river intervention projects

Welcome to the website of the Lea Catchment Partnerships
— bringing together people and projects for the benefit of the
Euntiglors

River Lea and its tributaries.
The River Lea and its tributaries - the
Mimram, Beane, Ash. R, Quin and

Aquaterra
Environmental DNA monitoring

Stort - drain over 1000 km? of south-
east England These rivers include
rara and pracious chak streams,
canals and navigations, and urban
watsrcourses. To find out mora about
the rivers, the catchment
parerships, and to view the
catchment plans, please navigate

using the map opposite or the menu
bars above. The
5
Rivers
Trust Riverfly
Partnership
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Other 2023/4 projects

Brown Long Eared bat (3 orders. 12 species). Large flies dominant

Leislers's bat ? (6 orders, 18 species) Midges/gnats, mixed aquatic / land inverts
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Natterer's bat (10 orders, 45 species). High diversity including non-flying invertebrates
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Pasture, Rye Grass and Meadow

40 B Diptera

B Coleoptera
Hymemoptera
%0 B Hemiptera
B Neuroptera
Orthoptera
" P!
Lepidoptera
W Opiliones
Araneae
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Pasture Rye Grass Meadow
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Brown long eared bat
e Feeds close to roost
e Long wings - gleans prey off vegetation surfaces
e Weak echolocation / Large ears / Large eyes
e DNA diet summary
e Low species richness (Species = 12, Orders = 3)
e Crane flies and other large flies, moths, beetles

Leisler’s bat
e Feeds low over open water
e Hawks and trawls prey
e DNA diet summary
e Medium species richness (Species = 18, Orders = 6)
e Mixed aquatic / terrestrial invertebrates
e Rich in small/medium sized Nemacotera
« Trichoptera (Caddis fly)
Natterer’s bat
e Feeds along way from roost
e Very agile in flight / high bandwidth echolocation
e Hawks and gleans prey - including close to ground
e DNA diet summary :
e High species richness (Species = 45, Orders = 10)
e Medium sized flies, moths, beetles, bugs, hymenoptera
grasshoppers, spiders, woodlouse




MBRAVE processing log and QC displays

Read Breakdown

Mean GC Compositio

91 % of matched reads from

Reads Mean Length Mean QV N
Uploaded 129521 253.21bp 40.42 38.11% 1
Post Filter 128441 213.25bp 40.76 36.81% Order Arth pOda Of WhICh
Reads in BINs 83625 213.76bp n/a 36.17%
Reads in OTUs 39734 212.17bp n/a 38.14% 65 Orders
Reads in Chimeras 5082 n/a n/a n/a 207 famllleS
456 genera
- o o 643 species/species groups
Abundant reads from several pecies not associated with water.
rormrmmmm e m e ey These were present in samples processed | the lab the day before
ccomaton et R . Chorthhipus sp Galeruca ponoma Tenebrio molitor
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Represntaive PCR gel results showing target amplification
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Amplicon cuts on multiplexed sample pool
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From [bp] o [bp] Average Size (bp| | Cenc. pgid] w *% of Total Regien Comment

350 S50 432 2040 7340 62.60




Analysis and charting options Data loaded in PAST

( Pastd Edit Transform Plot Univariate Multivariste Model Diversity Timeseries Geometry Stratigraphy ~Script Window Help B Ao = a
| ,_PAST.dat
ick mode Edit View
) select & cut [T paste Bands  Recover windows
| Drag rows/columns Copy @ selectal Binary Decimals: -
Symbol Name Eisite  Distance temp ph conductivity salinity  dissovied_C flow [ unionidz & Lymnaei [ Planorbi [El Physidac [E Glossos« [l Erpobde &l Astacidz [El Asellida« [ Crangon [l Gammar [ Niphargi [l Epheme: [l Baetidac [ Gerridae [ Corixida [l Eimidae [E Haliplidz B Dytiscid [ sialidae &
String - - - - - - Binary Binary Binary Binary Binary Nominal  Binary Binary Binary Binary Binary Binary Binary Binary Binary Binary Binary Binary Binary 8ir
Dot site site - temp ph conductivity salinity  dissovied_O: flow Unionidae L i idae Physidae ida Astacidae  Asellidae  C i idae Niphargi idacBactidae  Gerridae  Corixidae  Eimidae  Haliplidae Dytiscidae Sialidae  Sis
Dot site Site |Group  temp ph conductivity salinity  dissovied_O: flow Unionidae L i Physidae ida Astacidae  Asellidae i idae Niphargi idacBaetidae  Gerridae  Corixidae  Elmidae Haliplidae Dytiscidae Sialidae i
Dot Site 1 Site 1 ‘ z:::::lﬂ 205 5.97 1 05 a7 01 0 o 0 o ] 0 o 1 0 1 1 o 1 0 0 o 0 0 o 0
Dot site 2 site 2 e 205 62 086 043 56 01 o 3 1 0 0 0 o 3 0 1 0 o 0 0 0 0 o 1 1 0
Dot site 3 site 3 153 6.26 071 036 9.4 04 o 1 1 1 4 o o 1 o 1 o 4 a 0 1 1 4 o 1 [
Dot site 4 site 4 45 1.3 628 075 038 71 005 o 1 0 1 0 1 0 1 1 0 0 0 0 1 0 1 0 0 0 0
Dot site5 site 5 5 152 667 072 036 83 005 o 0 0 1 0 0 0 1 0 1 0 1 5 0 0 1 0 0 1 0
Dot site 6 site 6 6 16 67 073 036 082 05 o 1 0 1 1 1 0 1 1 1 0 o 3 0 0 1 0 0 o 0
Dot Site 7 Site 7 7 16 67 073 0.36 0.82 05 1 2 0 1 1 0 2 1 o 1 0 1 5 1 1 a4 ] 0 1 1
Dot site8 site 8 8 16.7 675 074 036 82 0 o 3 0 1 0 0 o 1 1 1 0 o 6 1 1 2 1 2 1 0
Dot 10
Dot n
Dot 12
Dot 13
Dot 14
Dot 15
Dot 6
Dot 7
Dot 18
Dot 19
Dot 20
Dot 21
Dot 22
Dot 23
Dot 24
Dot 25 Environmental variables eDNA family ition data - 106 col of data
Dot 26
Dot 27
Dot 28
Dot 29
Dot 30

PAST4 is very user friendly once spreadsheet is set up for DNA taxa composition
analysis and environmental factor hypothesis testing.






WHPT family composition analysis
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Which families are most characteristic of different levels of River flow ?

ownstream ?

yositions but this Glossosomatidae (Caddis Fly) is a statistically significantly indicators of higher river flow

f downstream



CCA ORDINATION PLOT (showing WHPT family clustering)

225

. oStratiomyidae

. *Riyifohmeac
«Dolichopodidae
150 1emp %m. 3.00 375
» Tipulidae
«Ephydridae
-1.50 +Site 2
Which envir | variables, if any, are potentially impacting speci position variation (correlation does not mean causation) ?

The longest vectors are distance from source, temperature, salinity, conductivity and pH although these variables are themselves highly correlated.

Flow does not seem to significantly explain species composition variation.
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CCA ORDINATION PLOT
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Which envir | variables, if any, are potentially controlling species composition variation (correlation does not mean causation) ?
The longest vectors are ‘distance from source’, perature, salinity, ductivity and pH although these variables are themselves highly correlated.

Flow does not significantly explain species variations.



