Fish monitoring in estuaries
(there’s a whole lot of wading going on)

STEVE COATES

PRINCIPAL AQUATIC ECOLOGIST

| weY
[ environmental and advisory solutions S R



Thames Estuary .....

 Thames is a recovering estuary ——
and ‘Devoid of fish life’
Alywne Wheeler (1959).

 Fish started to return to the
estuary in late 1960'’s.

 West Thurrock fish power station
survey started in 1974
(Thames Water).

* National Rivers Authority (NRA)
started ‘multiple-method’
Tideway Fisheries Survey in 1992.

e EC Fair Programme (2000), F
‘Commercial Fish and European
Estuaries- Priorities for
Management & Research’.

* ‘Best Practice’ in relation to fish
sampling in European estuaries.
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WFD back to basics.....
What is a ‘Transitional Water’?

‘Transitional waters are bodies of surface
water in the vicinity of river mouths which
are partly saline in character as a result of
their proximity to coastal waters but which
are substantially influenced by freshwater
flows”,

DIRECTIVE 2000/60/EC, ARTICLE 2 (6)
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WFD RECAP ECOLOGICAL STATUS

deterioration




TW Fish WFD normative definitions

Element High Ecological Good Ecological Status Moderate Ecological
Status Status

The abundance of the A moderate proportion of

disturbance-sensitive the type-specific
Species composition species shows slight disturbance-sensitive
and abundance is signs of distortion from species are absent
Fish consistent with the type-specific as a result of
fauna undisturbed conditions attributable  anthropogenic impacts on
conditions to anthropogenic impacts the physiochemical or
on physiochemical or hydromorphological
hydromorphological quality elements

quality elements

Q. How do you survey a TW fish population in relation to the above?
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A. Convert the WFD normative definition so that it makes sense?

TWFish structure& relevanceU Moderate Status

‘Species Composition & abundance’ A moderate proportion of

there is a high degree of taxonomic the type-specific

breadth present. disturbance-sensitive sp.
are absent as a result of

Use Mike Elliott's: anthropogenic impactson

Functional Guilds which describe the the physiochemical or

hydomorphological quality
elements.

interaction and function of the fish
faunal assemblage within an estuary.
Each species is allocated a functional
category

CA = diadromous species

FW = freshwater species

ER = estuarine residents

MA = marine adventitious

MJ = marine juveniles

MS = marine seasonal

Removal/absence of
disturbance sensitive sp.
Including disruption of key
life stages.

Major disruption to
migration patterns within &
through the trans water.
Functional Guilds absent in
relation to reference
conditions.

Non-native fish may be
present.

Structural changes within the
community are often associated with
seasonal patterns.

Species richnessi.e. number of taxa is
not a useful measure as this is often
dependant upon sampling effort.




Species diversity and composition
1) Species composition
2) Presence of rare/threatened species

Species abundance
3) Species relative abundance
4) Number of taxa that make up 90% of the abundance

Nursery function
5) Number of estuarine resident taxa
6) Number of estuarine-dependent marine taxa

Trophic integrity
7) Functional Guild Composition
8) Number of benthic invertebrate feeding taxa
9) Number of piscivorous taxa
10) Feeding Guild Composition
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Development of an Estuarine Clas:

Directive: Phase 1 & 2 - Transition
R&D Technical Summary E1-131/TS

The Water Framework Directive (WFD) is to establ
a European framework for the protection of inl:
surface waters, transitional waters, coastal waters, &
groundwater (European Council Direct
2000/60/EC). The principal objective of the WFD is
protect, enhance, and restore all bodies of surf
water, including ‘Transitional Waters® (estuaries), v
the aim of achieving good surface water status
2015.

The WFD will also introduce for the first time
international commitment to assess the ecologi
status of transitional waters, within which 1
communities are a key biological monitor
component.

Transitonal Waters have five biological qua
elements o be assessed, which inci

phy igae, giosperms, bent
invertebrates & fish. The fish quality element is to
d by taking of the position

abundance of the fish fauna.

This report describes the first two stages of a th
Phase development of an Estuarine Fish Commu:
Index (EFCI). Phase 1 (R&D Project E1-1
comprised of a literature review and evaluation of
& world-wide estuarine classification schemes alc
with a fish data gathering exercise from UK & I
transitional waters.

Phase 2 (R&D Project E1-131) incorporated the furt
development and analysis of these datasets along v
ishing a suite of itoring techniqu
This has led to the development of a comm
biological database for the five biological qua
elements and forms part of 3 wider study to develo
iologi lassificati to  support

requirements of the WFD.

Two project boards have been established; an inter
Agency group with representatives from each Reg
and an extenal board comprising of representati

Available online at www.scioncedirect. com
“*.” ScienceDirect

Marine Polluon Bulletin 55 (2007) 225 240

www.elevier. comfocate marpal bul

Efficacy of a multi-metric fish index as an analysis tool for

the transitional fish component of the Water Framework Directive

Steve Coates *, Adam Waugh, Alice Anwar, Matthew Robson

Environment Agency, Rivers House, Crossness Works, Belvadere Road, Abbeywood, Landon SE2 94Q. UK

Abstract

The WFD has introduced an international commitment to assess the ecological status of transitional waters (TWs), within which fish

. The Trans

itis are a key biol | monitoring comy

itional Fish Classification Index (TFCI) outlined in this paper uses

10 ecological measures to analyse fish populations caught from variows ecological niches wsing a varety of gear types within the Thames

ities are then

estuary. These reach and method-specifs

d toa reference population created from a ‘healthy’ population

from TWs of a similar type. The results indicate a progressive downstream increase the quality of fish communities, consistent with pre-

vious work; variation between methods can be acx

ted for by gear sel

ivity. Overall, the TFCI & an effective communication tool for

converting ecological information into an easily understood format for managers, policy makers and the general public.

® 2006 Ekevier Ltd. All rights reserved.

Kegywords WFD; Thames estuary; [BL Bidogiae] indicators; Ecosystem health; Fish

1. Introduction

The Water Framework Directive (WFD) has introduced
an international commitment to assess the ecological status
of transitional waters (estuaries), within which fish commu-
mties are a key biologkal monitoring component (Euro-
pean Counal Directive, 2000). Fish communities can be
described according to a variety of characteristics such as
composition, trophx structure and diversity of the assem-
blage, as well as abundance and biomass of the individuals
(Harrison et al, 2000; Lobry et al, 2003: Coates ct al.
2004 ; Harrison and Whitfield, 2004). Trends in onc or more
of these community attributes can be used to monitor the
ecological functioning and “health’ of a particular ecosys-
tem (Whitfield and Elliott, 2002).

The WFD spedfies that the transitional fish quality ele-
ment is to be assessed by taking account of the compasition
and abundance of the fish fauna and that of disturbance-
sensitive taxa. In order to carry out an integrated approach

* Comresponding author.
E-maill addresc steve moates@environment-agency. gov.uk (S. Coates).

D025-326X - see front matter © 2006 Ekevier Lid. ATl rights reserved.
doi:10.101 65 marpal bul 200608029
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to assess the fish community of the Thames estuary, anum-
ber of attributes have been incorporated into a single multi-
metric ndex. This methodology has been used in many
other studies, (Miller et al., 1988: Decgan ctal.. 1997; Har-
rison et al., 2000; USEPA, 2000: Gocethals et al.,, 2002
Borja et al., 2004; Breine et al., 2004).

As part of the assessment of the fish faunal assemblage
within an estuary, a number of momtoring techniques
and sampling strategies have been developed (Hemingway
and Elliott, 2002). Environment Agency, Thames Region
has established a long-term monitoring programme based
on the recovery of the Thames estuary, with the imitial sur-
vey work based on power station fish impingement
{Wheeler, 1979; Atrill, 1998; Kirk et al., 2002). However,
with the decommissioning of the Thames power stations
and the need to address the data gaps caused by this sin-
ghk-strand survey approach, a mult-method monitoring
programme was established (Colcough et al., 2000,
2002). This approach combines a varicty of methods such
as seine netting, beam trawling and otter trawling. Differ-
ent survey techniques have varying gear selectivities so it
is important to incorporate a suite of techniques (von
Brandt, 1964) to obtain a comprehensive picture of each

Environment
W Agency

nty in the
1ssification

SLR®



What does this mean in relation to fish monitoring ?

For WFD surveillance monitoring in Transitional Waters
we need to assess fish:

Species composition.
Abundance.
Disturbance sensitive taxa.

We do not have to record length or age information

BUT we do take fish length as a surrogate for age in case of any
future WFD ‘Investigative monitoring’.

OK we understand the above so “Lets go monitoring”.
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GO FIND AN ESTUARY

Assemble your survey team

1ts

ae no fish

Well it’s because it's |
chemically clean but
biologically dead




Before you start wading you need to.....

....design a monitoring programme that can assess fish communities,

..... ahd also considers:

Temporal variability— time of year/seasons.

Spatial variability— mosaic of habitats

Gear selectivity —beam trawl (benthic species) vs. seine (pelagic).
Limitationsi.e. you can’t use every method everywhere.
Monitoring methods are habitatand species specific.

Sampling across the salinity gradient and across habitat types.

Monitoring programme needs to adopt a ‘tool-kit’ approach for each
estuary type.

So what are the techniques we can use.....
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Seine Netting
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Beam Trawling
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Fyke Netting
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Otter Trawling
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Kick Sampling
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UK Typology and TW Fish Sampling

]!1
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Within the UK there are 6 WFD TW types based upon tidal regime, salinity & inter-
tidal area & also two WFD Eco-Regions (1 & 4).

Problem with above system was that it did not take into account Ria’s = TW fish
community does respond to this habitat (WFD Pilot Project) so habitat specific
reference created for Ria’s e.g Fal & Milford TW.

In England & Wales there are 132 TW’s and a typology system was applied to each
estuary of these types.

Only 25% of WB in E&W are monitored for fish “‘WFD Surveillance’
The above data is used to generate WFD ‘Reference conditions’.
Spatial coverage — was it enough?

Monitoring— how manysites - 8, 5, 3.

A better way of developing data would have been to survey all the TW’s and
generate data i.e. The Irish Approach - rolling monitoring programme.

Why was this not done in the UK?
Cost!
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v2.0 Ireland TW Fish Classification Tool

Table 1

Metrics that make up the estuarine multi-metric fish index (EMFI).

Metric

Measurement

Species diversity and composition

1
2
3

Abundance
4
5

Species richness
Mo. of introduced species
Species composition

Species abundance
Dominance

Estuarine utilisation

6
7
8
9
10

Trophic integrity
11
12
13
14

Mo. of diadromous species
Estuarine species richness

Marine migrant species richness
Estuarine species abundance
Marine migrant species abundance

Zoobenthivore species richness
Piscivore species richness
Zoobenthivore abundance
Pizcivore abundance

Mumber of estuarine-associated taxa
Number of non-benign non-native species
% Similarity (presencefabsence) to reference assemblage

% Numerical similarity to reference community
Mumber of taxa that make up 90% of the abundance

Mumber of anadromous and catadromous species

Mumber of estuaringe species

Number of marine migrant species

Relative (%) numerical abundance of estuarine species
Relative (%) numerical abundance of marine migrant species

Mumber of estuarine-associated zoobenthivore species

Mumber of estuarine-associated piscivore species

Relative (%) numerical abundance of estuarine-associated zoobenthivore to the total abundance.
Relative (%) numerical abundance of estuarine-associated piscivorous species to the total abunda ru:e.|

global environmental and advisory solutions

21

SLR¥



Summary

* Avariety of techniques can be used in transitional waters/estuaries— hence the
multiple method “tool-kit” sampling to assesess TW Fish up a picture.

* The timing of your surveys is critical (season/ tide — species change).

* If your transitional water is at a higher latitude (further north consider a late spring
early autumn strategy).

* It took about 5 years to gain an impression of what was going on with the Thames
estuary fish community and 10 years to gain an understanding- Be Patient!

* Spatial coverage across the salinity regime and how many samples do you monitor?
UK 8, 5, 3 sites was not scientifically validated.

 Adifferentapproach would have been to survey all WB’s and generate data
e.g. Ireland.

* You can use power station data to detect background changes in fish communities.

* Just because you haven’t recordedit doesn't mean that it isn’t there
e.g. Lamprey & shad.
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Transitional Fish monitoring has to be carried out using
consistent ‘quality assured’ sampling methodology in
relation to BSi, CEN / ISO standards.

It is essential the fish taxonomy is quality assured so that
fish ID is consistent as it drives the WFD classification
tool.

Why? WFD 2000/60/EC, ANNEX V, 1.3.6.
Need to know more............

CIEEM Guidance - Fish and Habitats
Read Elliott & Hemingway Fishes in Estuaries
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THANK YOU

Steve Coates
Principal Aquatic Ecologist —SLR Consulting

O +44 (0) 141 353 5037
O scoates@slrconsulting.com
® www.slrconsulting.com
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