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Potamodromous &
River-resident fish
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mversry  Background — What is the problem?

Pumping stations are everywhere...
- Water level maintenance
- Flood-relief

- Sevres longitudinal and lateral
connectivity

- Reduces opportunities for natural
ecological movement and modifies
behaviour

- Major mortality hazard
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mversry . Background — Addressing resident fish

OF HULL

Bespoke legislation for European eels (IUCN red list) at hazardous intakes to provide
protection under The Eels (England and Wales) Regulations 2009

Water Framework Directive initiatives also suggests intake managers should provide
protection for river-resident fish

Research lacking

-

Understand when and why fish are A
present: inform pump and
infrastructure management to reduce

entrainment risk
-
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Understanding the temporal dynamics of a lowland river fish community at | wee
a hazardous intake and floodgate to inform safe operation
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Fundamental findings

Multi-beam sonar (DIDSON) provides passive, non-
invasive, pluriannual data collection

J Multi-beam sonar

17,630 fish counted (Real-world estimate
will exceed 100’s of thousands ~44m?2)

- Year one 5500 (impact)

- Year two 7892 (baseline, no pump)

- Year three 4238 (impact)

Captured predictable and stochastic 20

ecological behavior of river-resident fish 16
12 1

during non-operational river levels and
during pump and floodgate operation
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«oz4x  Jemporal fish presence — lateral movement

UNIVERSITY
OF HULL

What are the prevailing temporal dynamics in the frequency and magnitude of fish counts around a hazardous intake?

Sunrise Peak activity & basin entry
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oniversiry Hydrology & temperature influence

OF HULL
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Unexpected result: Fish move
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WILEY

ARTICLE (under final review)

Impact of anthropogenic infrastructure on aquatic and
avian predator-prey interactions in a modified lowland
river

Wright® | Jonathan D. Bolland®

Pump operation

(background subtraction
enabled)
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Fisheries Management |&

ARTICLE and Ecology Wl LEY

The impact of extreme flood-relief pump operations on

resident fish in an artificial drain and the potential for artificial
habitat introduction

1

Josh Norman | Jake Reeds? | Rosalind M. Wright® | Jonathan D. Bolland?
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«s:en EVidence-based protection: remedial measures

UNIVERSITY How might the knowledge of temporal fish movements be incorporated into management of hazardous
OF HULL intakes and associated river infrastructure?

Sunrise Day Sunset Night
A A A
Vol VY WY
DVQ

Peak activity = Daytime activity Peak activity Low night
& basin entry & basin exit time activity

Two methods: (1) Adjust when pumps operate (2) Prevent entry ahead of pump operation

(1) Fish-friendly operational regime - Overall fish abundance was highest during daylight
lowest at night; pumps should not be started during the day to protect th
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onversiry: Mlodified floodgate operation

OF HULL
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_-::— Vﬂ‘é;-'gi F-;:- ‘ “ ‘ * * Lowering floodgate ahead of dawn
m ‘g “" | "'-"- - A YR significantly reduced lateral movements of
“ .| a‘“L a5 b | fish from main-river into off-channel

' ; pumping station forebay

e Fish returned to normal temporal
movement pattern immediately following
trial

* Fish counts also reduced when compared

to hydrologically similar period

Rttty

(2) Prevent entry ahead of pump operation -

Given fish tended to immigrate into Foss

Basin at dawn and lowering the floodgate

during a trial temporarily interrupted this

movement, the floodgate should be lowered
prior to dawn ahead of predicted pump

S = operation due to elevated river levels.
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«g=ps.  First published research using temporal information on river-resident

UNIVERSITY fish movements to inform pumping station and floodgate operation

Refuge use at pumping stations Pumping station impacts on river-resident fish
N , .
Multi-species river-resident fish Pump operation can negatively impact
community perform ecological ecological functioning of river-resident
movements between pumping station fish communities
and main river
L 4

Understanding behavioural ecology
of prevailing fish communities =
Kreduced entrainment risk

> Take home message >
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resident fish in an artificial drain and the potential for artificial
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avian predator-prey interactions in a modified lowland
river
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