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Executive Summary
The River Darent is a small river in north-west Kent, flowing into the Thames estuary north of Dartford. Up to the
late 1800s the Darent was considered one of the finest trout chalk rivers in the country. The underlying chalk that
gave rise to the Darent’s reliable flow and famed trout stream status, was also wanted as a water supply to meet an
increasing human demand in the 20th century. From the very modest abstractions of a hundred year ago, levels rose
slowly until dramatically increased in the 1950s. The effect on the river has been severe whenever there are natural
periods of drought when parts of the river dried up between 1976-1991.
As a result of the Darent drying, it was included in the first UK investigations into low flows in 1987. Following
confirmation that abstraction caused the problem, in 1992 the Darent Action Plan was set up. After extensive
investigations, Phase I of the Plan was implemented in 1996, resulting in reduced abstraction from the head of the
catchment, and provision of augmentation flows to the lower river in times of low flow. Between 2005-2007 there
will be further reductions from abstraction points further down the catchment.
As the Environment Agency is keen to promote an holistic-approach to managing the river for the benefit of ecology,
and the local people, a catchment-wide management strategy for the river has been proposed. The primary objective
is to develop a river management strategy to enable characteristic chalk river habitats to be maintained, enhanced,
restored or created through promotion of projects and sensitive river management. To successfully implement river
restoration requires sound knowledge on the status of the environmental assets, as well as the factors that have
positive and negative influences on them. Determining this has been the subject of the study reported here. It is the
first part of two parallel studies; the second proposes sustainable management strategies and a programme of
measures to restore the River Darent based on the conclusions presented in this report.
To assess the ecological status of the Darent, a ‘Key Feature Interest’ approach has been taken. Eleven discrete
species, group of species, or habitats characteristic of chalk rivers, were selected to give an indication of the health of
the river environment.
Some are Habitats Regulation species/habitats, some Biodiversity Action Plan
species/habitats, some characteristic species of chalk rivers, some good indicators of river ‘quality’ or of great socioeconomic/recreational importance. The rationale for this approach was that this range of biota, for which at least
some data are available, would give a good indication of the general ecological health of the river as a whole. For each
feature interest there was not only an assessment of their status, but a review of the factors that are most influential on
limiting their quality. From this the following key conclusions were drawn:















Only Bullhead is considered to be in Favourable condition.
Macrophytes are near to Favourable status, or reaching their maximum potential.
River habitat varies from Unfavourable to Favourable, but large amount are in Unfavourable condition.
Salmon and Lampreys are Unfavourable, probably naturally so.
Fish communities are of moderate status – re-stocking after droughts means most are not of Darent provenance.
Trout and invertebrates are both Unfavourable, but showing signs of recovery, the former only slightly so.
Water vole and grayling are present in the river, but in Unfavourable condition, and showing no signs of recovery.
Otter and crayfish are in Unfavourable condition and lost from the lower river.
Four of the 11 ‘Feature Interests’ have their severest impacts resulting from a single factor specific to them (e.g.
crayfish impacted by alien species).
Periodic drying of the channel has had the most extensive and severest impact for most interests.
The effects of low flow, caused by the combined effects of natural droughts and abstraction have high or
moderate impacts on seven of the 11 interests.
Historic changes to the channel form, primarily relating to milling many centuries ago, has left a legacy of very
high impacts for two interests, salmon and chalk stream habitat.
Siltation of the river bed is considered a major impact for several interests, with the problem being a combination
of river management practices and land-use.
Channel management for flood defence is considered to be an important influence for the majority of feature
interests. Rarely is it considered a determining factor, but usually assessed as a hugely important moderator in the
ability to achieve potential.
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1. Introduction
The River Darent is a small river in north-west Kent, flowing into the Thames estuary north of Dartford.
From its source near Westerham, it flows for almost 40km, and to its confluence with the Thames covers an
area of c250km2. This excludes the River Cray, a major tributary which joins the tidal Darent between
Dartford and the Thames. Information on the Darent’s history, ecology, landscape and problems is
available graphically on an attractive colour CD (EA - CD). This also contains technical reports as
references, and non-technical papers for non-specialists.
The River Darent has its main source 250 metres above sea level, rising as springs in the Lower Greensand
Ridge. From here, it flows eastward towards Sevenoaks, where it turns north, cutting through the North
Downs before joining the Thames estuary. Porous chalk underlies nearly three-quarters of catchment,
primarily north of Otford.
For many centuries the Darent Valley has been occupied by man, with features still present that reflect its
historic past - prehistoric earthworks, Roman villas at Lullingstone, Farningham and Sutton-at-Hone and
medieval castles at Lullingstone and Eynsford. The river was once used as a source of power for over 25
mills (EA; 2002b), which meant that much of the flow was diverted down artificial channels which left very
little ‘natural’ stream between mill ponds, changing the nature of the river forever. In 1585 the country’s
first paper mill was established on the Darent at Dartford (EA – CD; 2004). On the floodplains, where
there were once extensive water meadows, much of this land has been developed for housing or gravel pits,
or used for intensive agricultural use. None of the surviving mills are in production now, although some of
them do have operable sluices. Many are private residences and the occupiers remain responsible for their
own sluices.
Today, there is a distinct split between the heavily developed urban areas of Greater London in the north of
the catchment (downstream) and the protected rural green belt area to the south (upstream). Urban
development covers around 23% of the area. Outside urban areas, agricultural land for arable and grazing is
the main land-use while woodland occupies about 11% of the catchment area (almost all of which is
deciduous). The rural Darent valley still provides important recreational opportunities (e.g. Darent Valley
Way) and the flooded gravel pits are valued as nature reserves, fisheries or sites for water sports.
In the late 1800s the Darent was considered one of the finest trout rivers in the country, a position it had
held for centuries. Catastrophic pollution in the early 1900s killed virtually every living thing from the river
from Sevenoaks to Dartford, but gradually it recovered over successive decades (Rees; 2002). The
underlying chalk that gave rise to the Darent’s reliable flow, and good water quality for centuries, was also
wanted as a water supply to meet an increasing human demand. As seen in Figure 1a, from the very modest
abstractions of a century ago, levels rose slowly until a dramatic increase at the end of the 1950s (at
Lullingstone and Horton Kirby). The effect on the river has been severe whenever there are natural periods
of extended low rainfall (droughts). Many kilometres of the Darent downstream of Lullingstone were dry
for a long period in 1976. No reference to such an event in previous severe droughts (e.g. 1933-4) have
been found, implicating the increased level of abstraction as the key factor in what may have been ‘a first’.
The reduced flows in the river, and periodic drying, resulted in the Darent being included in one of the first
UK investigations into low flows in 1987 (Halcrow; 1987, 88, 89). Shortly after this, the river was included
as one of the worst examples of 40 ‘Low flow’ impact rivers (NRA; 1993). Concern for the Darent was
heightened by repeat drying of the river in the drought period 1989-91. Concern was matched by action,
and many studies were carried out to help clarify the extent of the problem, and what remedial measures
could be taken. Mott MacDonald (1992) produced a report illustrating enhancement measures that could be
taken within the river to modify the effects of low flow, and improve the landscape and ecology quality.
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Cumulative Abstraction (in Ml/d)

Many other studies have looked at quantifying the extent of the impacts on flow that resulted from
abstraction (see compendium review in NRA; 1994).

Time and location of
abstractions

Figure 1a (from NRA 1994). Abstraction in the Darent catchment rose gently from initial
abstractions at Darenth in 1902, until a major increase between 1950 and 1960 occurred at
Lullingstone and Horton Kirby
In 1992 the Darent Action Plan was set up. A specialist team of consultants studied the problem and
produced an action plan for the National River Authority (NRA – now subsumed within the Environment
Agency), the regulator, and Thames Water Utilities (TWUL), the company which supplied water to the
public. The aim of the plan was to allow the River Darent’s ‘chalk stream’ habitat to fully recover.
Much of the work involved computer modeling of how the underground water supplies and river flows are
affected when water is taken from the aquifer. The information from this study was used to consider the
different possible ways for dealing with the low flow problem. The NRA also launched a wide range of
supporting studies which would find answers to the specific environmental questions that computer models
could not answer. All the information was published in one major five volume report in 1993 (e.g.
NRA/GDC 1993), and summarized in NRA (1994). This gave rise to ideas for a solution that became the
content of a proposal to Government in 1993. At its heart, were proposals to reduce abstraction and
achieve an ‘Environmentally Acceptable Flow Regime’ by reducing the rate that water was taken from the public
supply boreholes in the Chalk and Lower Greensand aquifers which feed the river (EA – Hogg; 1999).
As a result of implementing Phase I of the Darent Action Plan, since 1996 there have been significant
improvements in river flows through both reductions in abstraction and local flow augmentation in low
flow periods, and more are planned in the future in Phase II. The plethora of studies also identified that
abstraction was not the only cause of degradation in the Darent’s quality. Increasingly it has been
recognized that to gain maximum environmental value from improved flows in the river required actions to
be taken on other fronts.
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The EA is keen to promote an holistic-approach to managing the river for the benefit of ecology, and the
local people, but with a clear link to local socio-economic factors too. The aim is therefore to produce a
catchment-wide management strategy for the river. The Kent Area of EA is promoting a River Restoration
Project to be implemented on the river, with the primary objective of developing a river management and
restoration strategy to enable characteristic chalk river habitats to be maintained, enhanced, restored or
created through promotion of projects and sensitive river management.
To successfully implement river restoration requires sound knowledge on the status of the environmental
assets and character of the river, as well as the factors that have positive and negative influences on them.
The EA’s ‘Environmental Vision’ (EA; 2001) states that there are four stages needed to successfully improve
the environment:
•
•
•
•

assess the state of the environment at any one time;
identify pressures that affect it;
consider options;
make the appropriate response.

Two parallel studies have been carried out to address the first three of these to assist the EA promote
consultation with all other interested parties to fulfil the fourth – namely, implement sustainable
management and restoration on the River Darent. The studies have only covered the river from Otford to
the Thames estuary so far (flowing over the underlying chalk), with the intention of doing the upper
catchment in the future. The outcome is a draft River Darent Restoration Strategy (RDRS). Figure 1b
shows the area of study.
This is the first of two volumes relating to the study. It reports on an assessment of the ecological status of
the lower Darent, its limitations and factors affecting its failure to meet its ecological potential. This has
involved reviewing all available ecological data and the practices and pressures that influence river ecology.
The output is intended to be used as a consultation document to enable the general public, and other project
partners/stakeholders, to input their views so that a consensus can be reached on what the present status of
the river is, and what is required to enable it to reach ‘good ecological status’, or at least realise its maximum
ecological potential. These are Requirements under new European legislation, the Water Framework
Directive (WFD).
This volume should be read alongside a second report - ‘Draft River Darent Restoration Strategy Vol. 2:
Strategy and Programme of Actions’ (Holmes 2005). This assesses what has been achieved through
the 1992 Darent Action Plan, and other initiatives, and how catchment land-use, water resources, flood
defences and other activities might be managed in the future in a more integrated and sustainable manner.
This is needed to benefit the ecology of the river that has clearly been shown in this report to be severely
degraded. It is also required to enhance natural landscape assets, its resources for recreation and amenity,
yet at the same time provide cost-effective and sustainable water use and flood management.
Under the Water Framework Directive (WFD), small rivers, or reaches of large rivers, will be split into
‘water bodies’. The study section is likely to be only a part of a larger single 'water body' that may comprise
the whole of the Darent and Cray. The present priority is to assess pressures and impacts, and assign a
provisional ‘status’. All classifications of water bodies, including the Darent, are still out to consultation and
therefore no definitive classification exists yet. However, the Darent, like most Kent rivers, is likely to be
designated as a 'heavily modified waterbody'. The requirement over the coming years will be to undertake
actions that allow it to achieve its maximum ecological potential.
No parts of the Darent from Otford to Dartford are designated as important UK (e.g. SSSI) or EU (e.g.
SAC under Habitats Regulations [HR]) conservation sites, but some of the catchment is within an AONB
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(see Fig 1b). Being a river deriving much of its flow from underlying chalk, the Darent is classified as a
chalk river, and as such is covered by England’s Biodiversity Action Plan (BAP) to help protect vulnerable
habitats and species. It also supports species which are covered by the Plan. In terms of legal protection for
species, being a BAP Priority Species carries no legal protection but should be a material consideration in
planning decisions, and the EA is committed to implementing a wide range of Species Action Plan (SAP)
actions, particularly those for which they are Lead Contact in the UK. Most BAP species are, however,
protected under Wildlife and Countryside Act (WCA) 1981 (as amended) and/or HR (regardless of whether
they fall within a designated site) legislation. Examples include the otter, water vole and crayfish. The Kent
BAP is currently undergoing a major revision which will see a raft of new Habitat Action Plans (HAP), but
no SAPs are being developed in the revised Kent BAP. The Chalk HAP is largely complete. The EA also
has an internal Kent Area HAP (based on the Southern Region Strategy) for chalk rivers and associated
species plans.
The new national chalk river HAP targets for 2005-2010, 2020 and 2030 are now also being revised and with
JNCC for consideration. In volume 2 the way in which the RDRS is envisaged will contribute to the
national HAP is discussed.

Limits of
consideration
in this Report

Figure 1b Map showing location of the River Darent, and the stretch covered by this study
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2. Approach
To assess the ecological status of the Darent, a ‘Key Feature Interest’ approach has been taken. Eleven
discrete species, groups of species, or habitat, have been selected to give an indication of the health of the
river environment Some are Habitats Regulation species/habitats (Otter, Salmon, Lamprey, Crayfish,
‘Ranunculus habitat’), some BAP species/habitats (water vole, chalk stream habitat), and some merely
characteristic species of chalk rivers (trout/grayling), good indicators of river ‘quality’ (invertebrates) or of
great socio-economic/recreational importance (fish community).
The rationale for this approach was that this range of biota, for which at least some data are available, would
give a good indication of the general ecological health of the river as a whole. They would thus be the
‘barometers’ of its overall health. The assumption made was that if this group of interests were in good
health, it was most likely that the majority of others would be also. In terms of developing a management
strategy, it was important to have clear issues to address that could be linked to monitoring the perceived
benefits that would be derived from its implementation.
As is often the case, sufficient data to perform a truly objective appraisal of the ecological status of the river
were limited. The approach adopted was to review all survey data and literature that was readily available
and then take account of ad hoc records and information. Of great importance in the process was the
utilization of knowledge that EA specialists working in the Kent Area have. This was the first stage of
ecological assessment reported on here. To improve the efficiency of capturing additional information in
the future, an interim evaluation has been made, prior to public consultation. During this phase of
developing a sustainable management strategy for the river, interested parties are invited to endorse or
modify the assessments based on any additional information they hold. Particular assistance in this is sought
from those who live and work on the river, or have done so in the past, especially those with a long
association with the catchment.
In determining a perceived status, there has been an attempt to follow the Natura 2000 definition of
‘Favourable status’ and also the Joint Nature Conservation Committee/English Nature (JNCC/EN)
terminology on reporting to government on the status of Special Areas of Conservation (SACs) and Sites of
Special Scientific Interest (SSSIs). However, as these terms are primarily for reporting purposes, and not a
guide to management, these have been changed slightly to amplify their usefulness in relation to the Water
Framework Directive terminology. A five band scale of quality has been used, consistent with the WFD
(and the colour codes for quality).
In the future, the WFD will require waterbodies such as the Darent to be in ‘good ecological status’ (or
measures to achieve this in place) by 2015, or, where heavily modified, reach ‘maximum ecological potential’.
Fish, macrophytes, invertebrates and algae are all used in the assessment. Good status has yet to be
precisely defined, but it should result in plant and animal communities being present that are only slightly
different from those expected in natural, unmodified, conditions. The WFD requires the ecological status
of water bodies to be determined, pressures identified, and maintenance of, or restoration to, good status.
After the public consultation phase the Darent waterbody is likely to be confirmed as ‘heavily modified’, and
as such, measures need to be put in place to enable it to reach ‘maximum ecological potential’.
The Natura 2000 definitions gives clear guidance on what should be determined through status assessment
for the Habitats Directive, and this is summarized in the monitoring documents produced by EN and its
partners involved in the ‘Life in UK Rivers’ project (www.riverlife.org.uk). The definition of “favourable
status” is:
The conservation status of a natural habitat (in the Darent = the Ranunculus habitat) can be taken as
favourable when:
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“Its natural range and areas it covers within that range are stable or increasing.



The specific structure and functions necessary for its long-term maintenance exist and are likely to exist in the
foreseeable future.



The conservation status of its typical species is favourable”

The conservation status of a species (the feature interests selected on the Darent) may be taken as
favourable when:


“Population data indicate that the species is maintaining itself on a long-term basis as a viable component of its
natural habitats.



The species’ natural range is neither being reduced nor is likely to be reduced for the foreseeable future.



There is, and will probably continue to be, a sufficiently large habitat to maintain its populations on a long-term
basis.”

If the Darent was a SSSI, English Nature would report on the status of the river in four categories given in
the box below.
EN’s SSSI Status Reporting Categories
Destroyed/Part Destroyed/Unfavourable and Declining
Unfavourable and Maintained
Unfavourable and Recovering
Favourable
The Darent Strategy has adopted a similar, but not identical approach, as shown in the box below. This
system allows reference to the feature interest status within the entire catchment from Otford to Dartford.
Where there are discrete differences in the spatial variability of ecological status, these are identified and
summarized.
Colour code
RED:
ORANGE:
YELLOW:

Natura 2000/EN
definitions for SSSIs
Destroyed/Part
Destroyed/Unfavourable
and Declining
Unfavourable
and
Maintained
Unfavourable
and
Recovering

GREEN:
BLUE:

Favourable.

Water Framework
Additional Darent
Directive Status
context
Bad (severely degraded Destroyed/At risk
[HMWB])
Poor
(significantly
changed from pristine)
Moderate (moderately
changed from pristine)
Good (slightly departing
from pristine)
High (pristine or nearnatural)

Poor condition – has
been much better in past
Also includes Naturally
moderate or worse
near-Favourable or close
to maximum potential
Healthy and not at risk
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In tandem with the assessment of status, factors considered most influential in affecting the status (both
good and bad) have been suggested. These have been generated through interpretation of the literature and
consultation with the appropriate EA specialists. For this too a five-point scale was adopted to rank the
probable degree of influence factors have on the status of the feature interests: these are listed in the box
below.
Score
5
4
3
2
1
Blank or not cited

Description of extent of influence on status
Probably key influence
Major influence
Important influence
Moderate influence
Minor influence
None or not known

A standard reporting process has been used for each feature interest, with each one concluding with a series
of possible actions that should be taken forward (see RDRS, volume 2).
What is presented in this report is an understanding of ecological health based on available information.
Ideally all would be ‘evidence-based’ but we do not have the matching data-sets to allow this to be done
properly. Therefore much of what has been done is ‘judgement-based’, by making qualitative correlating
between known changes in ‘status/health’ of the rivers ecology, and the key factors that are known to affect
ecological interests. Best judgments have been openly made and presented to be supported or challenged.
It is accepted that in some cases we are dealing with uncertainties, but this draft assessment provides a basis
for building consensus on what is wrong, and what needs doing (when, where and why) to make the river a
better environment for all.
If new information contradicts the assessment, or conditions change, the status categories should be revised.
Through the implementation of the RDRS, it is hoped they will be revised upwards. The priority now is to
gain a consensus view on the diagnosis of the health of the river through the feature interests selected.
Agreement on this provides a firmer basis for determining the key factors responsible for the status, and the
actions needed to protect the best and improve the rest.
3. Background information on the character of the Darent
3.1

Introduction

A very brief description of the river’s history has been given in Section 1. For more details, see EA – CD
(2004). A particularly interesting and well researched account is that of Rees (2002).
For present-day management to be most effective in addressing problems, knowledge of how it has
changed, and why, in the past is important. Knowledge of the character of the catchment, and its pressures,
enables a better understanding of its present-day ecological status. Natural and anthropogenic factors have
shaped its character and ecology, some with greater influence than others. This brief section covers the
three most important physical characteristics that have greatest influence on the ecology of the river (the
three points of a ‘triangle of river health’ (Madsen; 1995):




Water quantity – flow (3.2);
Water quality (3.3);
Physical character – habitat (3.4).
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Sections 3.5 and 3.6 give brief accounts of biological interactions and catchment land-use issues that also
have a great influence on the ecology of the River Darent.
3.2

Water quantity - Flow

The River Darent has a catchment of mixed geology, but naturally has good base-flow due to groundwater
derived from the sandstone (upper catchment) and chalk (downstream of Otford) – EA; 2000a,b). In
contrast to most rivers that have a high base-flow, it is subject to some major surface water floods (Halcrow;
1987, Rees; 2002) as a result of runoff from less permeable areas of the catchment (gault clay) and
urbanisation.
Figure 3.2a is a hydrograph for the river at Otford showing flows in the period 1987-2002. It clearly
illustrates that within this period discharges have varied from virtually zero to nearly 15 cumecs (1296 Ml/d).
Floods exceeding 10 cumecs are infrequent, and in 1990-92, and 1996-97 very low flows of between <0.10.2 cumecs (8.6-17 Ml/d) occurred for long periods, and even fell below 6 Ml/d. The hydrograph is
representative of the whole of the Darent between Otford and Dartford, apart from during extreme low
flow periods, when there has been flow-failure at Eynsford-Hawley in such years as 1976, 1989 and 1990.

Darent Daily Flow at Otford
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Figure 3.2a Hydrograph showing flows in the Darent at Otford from 1987-2002
Many published accounts refer to the Darent as a chalk river (Halcrow; 1987 makes reference to
descriptions of the Darent being ‘one of the finest chalk rivers of the country’). Figure 3.2b shows a hydrograph of
flows in the River Itchen, Hampshire. This illustrates, for the same 1987-2002 period as that for the Darent
in Figure 3.2a, what a classic chalk stream/river hydrograph looks like, with drought flows and peak flood
flows within ten fold of each other (cf. the Darent at Otford has such flows with c125 fold differences).
Whilst flood flows are of a similar magnitude, low flows on the Itchen are >30 times greater than they are
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on the Darent. Flows are also far more constant on the Itchen, with very gradual increasing and decreasing
flows before and after peak flows, in contrast to the comparatively very rapid rises and falls on the Darent.
The hydrology therefore reflects a mixed geology, and not a catchment just fed from chalk aquifers: it is
important to appreciate, therefore, that the flow characteristics of the Darent are naturally different from
those of a classic chalk river.
There are many accounts detailing the impacts of abstraction on flows on the Darent (EA - GDC; 1993,
NRA; EA; 1994, 2000b, EA – Furey 2000a,b). This is perfectly illustrated in Figure 3.2c, a hydrograph for
the Darent at Hawley for the 18 year period 1970-1988. This shows the flows that would have occurred in
the absence of abstraction, and those that were recorded. The massive reductions in actual flows is due to
abstraction, but it should be also noted that flows naturally rise and fall far faster than they do for the Itchen
(cf. Fig. 3.2b).
Daily Mean Flow on the River Itchen at Allbrook and Highbridge
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Figure 3.2b Hydrographs of flows in the Itchen, a classic chalk river
Abstraction of groundwater increased gradually for 60 years from the start of the 20 th century, but rose
dramatically at the end of the 1950s (see Figure 1a, NRA; 1994). Through the exhaustive work carried out
for the Darent Action Plan (see NRA; 1994, 2000b) it is accepted by all that the natural ‘impacts’ of low
rainfall periods since the 1970s have been greatly exacerbated by the increased abstraction levels that have
occurred since the 1950s.
It is noteworthy (Halcrow; 1987) that the gauge at Hawley was only installed in 1963, and prior to that little
or no reliable flow data are available for the Darent. The report quotes: “These were so inadequate that the
Engineer to the River Board, when asked whether flows in the river were diminishing, was able to say in 1962 "the records he
has are not of such extent or detail as to enable him to advance any definite opinion on the subject." (Dartford Chronicle,
21.12.62). The low river flows in the summer of 1962 had caused local concern, but the River Board declared that they had
recorded lower flows in 1949, 1950, 1953, 1957 and 1959. The Darent River Preservation Society has supplied a copy of a
letter from Mr W G Millen to his MP, Sydney Irving, in May 1962. Mr Millen lived in the Mill House at Horton Kirby
between 1914 and 1952, and nearby since. He worked at the Mill for much of this time. In his view, serious interference with
the flow started in about 1960, with continuously depleted flows from July 1962 onwards. A water cress farmer at Sutton-atHone reported his supply springs dry in 1962, the first time he had suffered in this way (Kentish Times, October I 12, 1962).
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Flow– 0-400 Ml/d

These observations are consistent with the increasing level of abstraction at Darenth, Eynsford, Horton Kirby and Lullingstone
around this time.”

Naturalised
flow

Recorded flow

Years – 1970-1990
Figure 3.2c Hydrograph for the Darent at Hawley, for the period 1970-1990 (from: NRA; 1994)
The most obvious effect of abstractions has been to reduce the flow in the river in places to:
 a trickle in 1972;
 no flow in winter 1973/4 for several months;
 no flow for a short period in Sept 1974;
 no flow for >4 months in summer 1976;
 no flow for >4 months in1989;
 no flow for >5 months in 1990.
Under most flow events, and especially obvious in very low flow periods, the river does not accrete flow,
but losses it, on passing downstream from Otford. Figure 3.2d reproduces Fig. 4.8 from the NRA report of
1994. This shows that this is not natural, but due to abstraction. Even in the extreme drought of 1976,
models suggest that the small flow that was provided to the river from the greensand in the upper
catchment would not have been lost through the bed of the Darent, but actually added to if no abstraction
was taking place.
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Natural accretion to flows – Shoreham, summer Flow augmentation during low flows – Darent
2004
Action Plan Phase I measures
The Darent Action Plan
Under Phase I of the Darent Action Plan, abstraction has been reduced from the greensand in the upper
catchment, and under low flow conditions augmentation of the lower Darent occurs at three locations at
Lullingstone, Eynsford and Farningham. Peak abstractions have been reduced by almost 20Ml/d, and flows
in the lower Darent also augmented by up to an additional 15Ml/d, triggered when the flows fall below
monthly target flows at Otford, Lullingstone and Hawley gauging stations. At Lullingstone these range from
0.30-0.46 cumecs (c25-40 Ml/d).
Phase I has been in operation since 1996, and Phase II, involving further reductions from the chalk aquifer,
is in progress of being implemented from 2005-2007. It is possible that the river might have dried in places
in 1997 had Phase I of the Plan not been implemented. However a repeat of the severe droughts that led to
the river drying several times in the past have not been repeated since 1991. Only time, and further
refinement of the models, will identify if the measures will be enough to retain flows in the river during
future droughts.
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Figure 3.2d Flow accretion/flow loss profiles for the Darent in three example periods (from NRA; 1994)
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3.3 Water Quality

This brief summary of the water quality of the Darent has been supported by information provided by
Roger Kidd (EA, Kent Area).
Up until 1989, water quality monitoring was the responsibility of Thames Water Authority, and then
Thames Region of the NRA. It was then transferred to the Kent Area of Southern Region of the EA; their
office only contains data from 1990. However data are thought to extend back to 1980, held at Thames
Region of the EA. No great effort has been made to track down these data in this study because the review
of key factors affecting the ecology of the Darent came to the conclusion that water quality in the past three
decades has not been perceived as a key determining factor impacting biodiversity generally, or individual
species.
Although there are sites regularly monitored upstream of Otford, the Otford monitoring site is used to
represent water quality for the lower Darent.
In general, water feeding into the lower Darent (Otford to Dartford) is of high quality, as it receives minimal
point-source discharges. In the Honey Pot Stream there are some small package plants that do not always
discharge high quality effluents, and the trunk sewer burst in 2003 here, but there were no impacts
discernible in the Darent itself (determined through biological monitoring gathered as part of the
investigation following the incident). In general the majority of the catchment’s effluent is exported away
via a trunk sewer. Isolated farm pollution incidents occur, but these are not known to have extended their
effects through the Otford to Dartford lower reaches. There are some consented industrial discharges at
the lower end of the catchment, notably downstream of Brooklands, but these are generally of good quality.
Storm over-flows may discharge to the river throughout the reach, but these have not been reported to have
caused pollution sufficient to result in fish kills. Examples of manholes on the trunk sewer bursting in some
storm periods are also reported. Upstream of Otford isolated oil spills, and silt pollution from
developments, also find their way to the river, but again the effects of these are usually local, and without
any known serious ecological consequences. A long-term zimazoine and atrazine study in the Upper Darent
showed levels to be very low, and not a problem; it is assumed therefore that the same applies to the lower
Darent.
Silt run-off from the catchment is considered by most ecologists who know the Darent well to have most
detrimental effect on the river’s biology. In particular, this has serious effects on salmonid recruitment,
especially as the impacts of elevated silt levels arising from the land are amplified by low flows and overwide channels.
Long-term monitoring shows that the water quality RE2 standard is consistently met for most parameters
(>70% dissolved oxygen [DO]; <4mg/l biological oxygen demand [BOD] and < 0.6mg/l ammonium-N).
There are ‘face-value’ failures on the basis of wide diurnal fluctuations in DO. In most cases, when
sampling is not done early in the morning, levels are at acceptable levels. However the low levels during the
night reflect high respiration rates from the luxuriant plant growth. In places this is dominated by
filamentous algae Cladophora & Vaucheria. The seasonal abundance suggests relatively high nutrient levels.
Reference to long-term data on nitrates and phosphates would suggest that levels are relatively low, and
hover around the levels set for SSSI rivers by English Nature (<60 g/l P). With dumping of sludge at sea
now abandoned, more slurry is tipped to land, but there is no evidence this has resulted in higher nutrient
levels in the river.
No one in the EA Kent Area water quality section has knowledge of any serious pollution incidents
affecting the Darent in the past 15 years (Roger Kidd; pers. comm.). This is consistent with no known
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impacts from water quality or pollution incidents being reported by the biodiversity, biology or fishery
teams. Save for some concern regarding too much filamentous algae affecting the macrophyte community,
the same personnel rarely mentioned water quality as an issue (other than silt); therefore maintenance of the
present quality, and protection from pollution incidents, is considered adequate to enable ecological
recovery when other, more influential factors affecting their status, are addressed.
It should be noted that Halcrow (1987) reported that prior to the 1900s the water quality in the Darent was
probably very good for the most part (despite the numerous mills), as the river was such a renouned trout
fishery. However, they reported that pollution hit the river in the first part of the 19th century, and
decimated the trout population. What effect it had on the rest of the ecology of the river, and how long it
took to recover, is not known. More details of the catastrophy is given in Rees (2002). The cause was the
widening and re-surfacing of the A225 from Sevenoaks to Dartford which began in 1898 - "almost overnight
every living thing from plant life to fish was wiped out and, to all intents and purposes, the Darenth became a lifeless, useless
channel" due to poisonous substances “leaching from road tar”. He also reports that “People recollect that things
seemed greatly improved in the 1920’s and, by the mid 1930’s, the river looked clean and was supporting aquatic weed,
minnows and some coarse fish at least”.
The above illustrates starkly that the drying of the river in 1976 was not the only catastrophy in the 20 th
Century that the Darent had to endure. However at the start of the 21st Century, water quality is good, with
the key nutrient, phosphorus, within English Nature’s target guidelines for chalk rivers (BAP target) and
nitrate within the drinking water standards. Nitrate levels are not of concern to EN (Chris Mainstone; pers.
comm.). Phosphorous levels are lower than they are in the Itchen and Test.
3.4

Historical Channel Modifications and Present-day Management

A detailed account of the history of the Darent going back to the Stone Age is provided by Rees (2002).
Halcrow (1987) gives good background information too on mills, watercress beds etc. situated on the river
in historic times.
The Darent valley, and the river itself, probably started changing significantly during the Roman occupation.
Halcrow (1987) report the Roman Villa at Lullingstone was built in AD 75, and Rees (2002) states “their villas
sited along the valley at Kemsing, Otford, Shoreham, Lullingstone, Farningham, Darenth, Horton Kirby and Wilmington
show this to have been the greatest concentration of high class Roman dwellings anywhere in Europe outside Rome”.
Over the centuries the reliable flow of the river was used to power mills, no fewer than 27 of them. The
mills would have been the reason why much of the river would have been modified, with courses diverted
and enlarged upstream of mills to provide larger heads of water. Due to the river dropping about 55m from
Otford to Dartford (steeper gradient than the Itchen), considerable lengths of river were not impacted by
modifications for milling. However in later centuries other changes were made to the river courses to create
and operate watermeadows in the valley bottom and also cress bed (Halcrow; 1987). Later still, lakes have
been formed either adjacent to (e.g. South Darent), or on (e.g. Lullingstone), the course of the river. In
places, as at Darenth, the course of the river has been moved, and the bed lined, to enable gravel to be
extracted under the old course of the river.

Draft River Darent Restoration Strategy 1. Environmental Quality Appraisal – March 2005

17

The diverted and clay-lined river channel at Darenth, c20 years after being moved
Most of the old water meadow systems of the Darent are also long gone - under housing estates, industrial
complexes, gravel pits or been lost to improvements in agriculture (significant amounts being arable fields to
the margin of the river). Two features of the valley thus contrast with the classic chalk stream – typically the
do not have arable fields abutting on to their margins and neither do they have their immediate environs
exploited for gravel. Thus the land adjacent, and the channel itself, indicate that the Darent is not a classic
chalk stream in ecological terms.
The river today is therefore greatly modified from a natural state by major changes made in the past.
However it is also affected by modern management practices. A programme of annual maintenance work
on the river is carried out by the Environment Agency. This present-day responsibility for managing the
river has been passed down from the duties carried out by the NRA, Southern Water Authority and the
Kent River Board before them. Typically the Agency ensures that all material that could block sluices is
removed. This includes annual clearance of herbaceous growth to prevent it becoming dislodged at times of
high flow and the pollarding of trees during the winter if there is a danger of them falling in the river. The
river is also patrolled during times of high flow to ensure that blockages at sluices are removed quickly. The
Environment Agency occasionally carries out silt-dredging upstream of mill heads, at the request of riparian
owners. Work is only undertaken if it provides flood defence, conservation or fisheries benefits.
Routine management of the river itself (as opposed to bank and riparian management) by angling and
fishery clubs/associations/societies is rare (Chris Conroy, EA; pers. Comm.). Some ad hoc in-stream channel
modifications have been carried out (as upstream of Eynsford where deflectors were temporarily installed in
an attempt to scour excessive Ranunculus growth and intermittently devices to help scour silt from the bed
are also employed (see photos below).

Deflectors to scour Ranunculus and mobile local silt dispersing ‘contraptions’!!
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As part of the Darent Action Plan, weirs were installed at Eynsford, a very popular stretch with the public,
to ensure water was retained here even in very low flow periods for landscape and recreational reasons.
Others were also installed at South Darent.

Permanent amenity weirs as at Eynsford and fish holding weirs, as above Shoreham
Habitat modifications to enhance habitats and fisheries have been numerous for decades. Many early inchannel modifications were made during the droughts of 1976 and 1989-91. Typically many low weirs were
installed to hold some water in the river in the hope of sustaining fish populations, river plants and other
animals of the river. After the droughts were over, most were not removed, so unless they have been
washed away by floods, they still remain to generally adversely affect the naturalness of the river. Much
work has been experimentally carried out by the NRA, and latterly the EA, as fishery enhancements. All
have been small-scale and resulted in local effects. Pioneering experiments were carried out by John Cave
(EA – Fish; 1997) and his colleagues about ten years ago, much in the Lullingstone and Preston Farm
reaches of the river. Most were intended to be temporary measures to kick start the river’s natural processes
to form habitats, and illustrate that rehabilitation measures could be undertaken without increasing flood
risk. Some were removed, as intended, others were partially washed away, and others still remain in place.
His work has continued through EA habitat enhancement programmes, with many examples evident in the
Castle Farm reach. For a brief review of these, see Volume 2 of this report.

Early use of blockstone for deflectors and weirs and more recent use of logs for deflectors
Recently EA staff in biodiversity and flood defence sections have been increasingly attempting to promote
ways of making flood defence maintenance works as environmentally friendly as possible, but at the same
time maintaining at least the same level of flood protection. Until very recently, as a matter of custom and
practice, weed in the river was generally cut across the whole bed-width, and banks periodically scythed in
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many places. The draft Darent and Cray Fisheries Strategy in 1997 (EA – Fish; 1997) noted the influence
on fishery habitats: “The historical response from the flood defence engineer has been to widen and in some cases straighten
channel sections to facilitate the escape of large volumes of water. This has resulted in uniform beds covered with very little water
during dry summers and impoverished fisheries. This matter is being addressed and some areas are being more sensitively
managed to permit a measure of natural development. In these areas, the river is determining its own ideal width in relation to
river flow as emergent vegetation constricts the channel width.”
The key conclusion is that this practice does not allow the river to create and maintain varied habitats with
discrete areas of self-cleansing gravel riffles and backwaters behind reed beds etc. At Horton Kirby a
Demonstration Management Reach has been established where only a 2-3m clear channel is cut within the
wider bed, allowing reeds to encroach from the edges to form contrasting margins to the faster-flowing
water in the centre that clears silt from the bed to expose some gravel in places. In 2004, this approach was
adopted over the majority of the river. Dialogue with flood defence personnel indicate that this could be
adopted throughout the majority of the Darent from Otford to Dartford, with few exceptions. See Volume
2, Appendix 4.

The South Darent ‘Demonstration’ management, and the new approach adopted wider at Preston Farm in 2004

Habitat quality of the Darent is variable, as would be expected for a river subject to so much modern
development pressures close to London. Two sets of data are available that assist in describing the habitat
quality of the Darent - River Habitat Survey (RHS) and Fluvial Audit. The first is designed to enable
consistent recording of river characteristics of a river reach to be given through randomly selected survey
sites. These data are held on a national EA database. The second provides more details for the whole river,
including sources of sediment reaching the river, locations of sediment loss and accumulation, and location
of structures affecting habitats. The data are held on GIS by the EA in Kent Area.
From RHS data two scores of ‘quality’ can be derived. Habitat Quality Assessment (HQA) provides an
indication of the diversity and quality of river features and habitats. Habitat Modification Scores (HMS)
provides an insight into the extent of channel modifications within a site surveyed. Figure 3.4a shows HQA
and HMS scores for randomly selected sites on the Darent downstream of Otford. It is important to note
that these sites were not chosen to illustrate changes from Otford to Dartford, but reflect the character
present at sites recorded – adjacent to these sites, the character could be very different. From the figure it
can be seen that:



Habitat quality varies along the river, with reasonable scores in the lower Darent until Dartford
Limited ‘quality’ at Preston Farm – this is due to: few trees along the river where surveyed; simple
vegetation structure on the bank; lack of flow and substrate diversity due to low flows, over-wide
maintained channel, but also due to the predominance of a single substrate type - the desired gravel
bed.
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Habitat modification also changes along the river, with these scores being more variable than the
HQA ones.
Habitat quality is not always the inverse of habitat modification (i.e. Preston Farm which shows no
modification but limited habitat quality due to uniformity of channel character at the time of
survey).
The most significant modification is at Dartford, where HQA is very poor too.

Habitat Modification Scores can be placed into five classes of modification – Habitat Modification Class
(HMC), with 1 being semi-natural, and 5 being heavily modified. Scores for the Darent are given in Figure
3.4b. This shows that sites:






Between Otford and Shoreham were modestly modified;
At Preston Farm and Castle Farm were the least modified;
At Eynesford were significantly modified;
Downstream of Eynesford were variable;
At Dartford were most impacted.

HQA & HMS For Darent, Otford to Dartford
80

70

HQA
HMS

HQA/HMS

60

50

40
30

20
10

rd

M
20

ar
tfo
D

d/
s

ar
en
th
D

ar
en
t
D
S

nk
sH

or
d

Fr
a

or
d

Ey
ns
f

F
tle

Ey
ns
f

F
Ca
s

F

Pr
es
to
n

F

Pr
es
to
n

Pr
es
to
n

to
n
Sh
or
eh
am

Fi
ls

rd
O
tfo

O
tfo

rd

0

Sites Down the Darent

Figure 3.4a Indication of habitat quality (HQA) and habitat degradation (HMS) determined
through RHS surveys on the Darent. Higher scores reflect relatively good habitat quality (HQA) or
extensive modifications (HMS)
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Darent Habitat Modification Classes for RHS
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Figure 3.4b Classification of habitat degradation (HMC) determined through RHS surveys on the
Darent
A fluvial audit (Gifford and Partners; 2004) was carried out for this study on the whole of the Darent. For
this, the river is broken up into small reaches based on geomorphological characteristics that change within
the river. The information collected describes the entire reach and any significant differences prompt the
start of a new reach. Below, a summary of the accompanying report supporting the GIS database (provided
to the EA) is given.
In total, 193 reaches were surveyed, 470 photos taken, 35 discrete sources of sediment from the floodplain
identified, and 109 structures identified in the channel as influencing flow. The proportion of the channel
that is eroding, has bank protection, is lined with marginal vegetation in the channel or is covered with inchannel vegetation is:
Type

Length/Area

% of channel

Length of erosion
Length of protection
Length of marginal vegetation

2, 285m
10,130m
12,376m

2.67
11.7
14.3

Area of in-channel vegetation

31,742m2

12.8

In comparison to other chalk streams (German et al., 2003) the Darent has an average amount of bank
erosion. The table below details the proportion of erosion types contributing to the 2.67% of the total. As
would be expected for a chalk stream there is little geotechnical erosion, due to the natural cohesiveness of
the banks. The low contribution by sub-aerial erosion is considered to be due to the vegetation cover on
the banks being extensive on the Darent. The dominant erosion type is fluvial and encompasses over 65%
of the erosion within the Darent (as tree scour is also a function of fluvial erosion).
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Erosion type

Length (m)

% of erosion

% of channel

22
964
13
0
673
545
69

0.96
42.2
0.06
0
29.4
23.9
3.0

0.02
1.13
0.015
0
0.79
0.6
0.08

Eroding cliff

0

0

0

Fishing

0

0

0

2, 285m

100

2.67

Sub-aerial
Fluvial
Geotechnical
Burrowing
Poaching
Tree scour
Footpath erosion

Total length of erosion

It is unlikely that this erosion is providing a constant supply of fine sediment to the system. Any fluvial
erosion is likely to be active during flood events and would be difficult to manage as ‘hard’ bank protection
can only stop erosion at that point and once installed simply moves the problem elsewhere. Planting can
provide banks with some protection in sensitive areas. The 30% of erosion that is caused due to poaching
by animals can be managed by fencing of long reaches exposed to cattle and sheep trampling (as has
occurred at Castle Farm) - once vegetation is established, supplies of sediment to the system are rapidly
diminished. Some drains may be also important sources of fine sediments.

Unfenced and fenced land at Castle Farm
Within the Darent little sediment is stored in the system in the form of bars within the channel. Any
sediment stored within the channel is either in the form of sediment trapped within in-channel or marginal
vegetation or directly deposited on the bed. The study showed there was a positive relationship between the
distribution of sediment stored within the bed and the locations of marginal and in-channel vegetation. In
such cases sediment storage is very transient if the vegetation dies back, is cut/removed through flood
defence works, or velocity increases due to flood events.
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3.5

Biological Interactions

The most important biological interactions affecting the natural biodiversity of the Darent are alien species
which have been stocked into the river (or have colonized it by escaping from cultivation), and diseases
carried by them.
Two alien species have had catastrophic impacts on two species of the Darent. Escapee mink have all but
wiped out water voles, and probably would have done so had it not been for measures taken to control
them by some river keepers. Alien crayfish, carrying plague, has wiped out the native crayfish in the Darent
from Otford downstream.
For the most part, the aquatic plant communities of the Darent are only marginally affected by introduced
species. Aliens such as Nuttall’s and Canadian Pondweeds are present, as is Minute Duckweed, but no nonnative species are so common as to impact the natural aquatic flora. In some locations, however, the same
cannot be said for the margins and banks where Indian Balsam is locally abundant. So far, the even more
invasive Japanese Knotweed appears to not have spread significantly.
At the present time the invertebrate community of the Darent contains few alien species (the exception
being the American Signal Crayfish), and no others appear to be impacting the natural community. There is
concern that the Zebra Mussel, now present in some of the adjacent lakes, could have an impact in the
future.
The largest impacts of non-native species on natural communities is, as is commonly the case in most rivers,
related to fish. A century ago the fish community would have been dominated by trout, even as far down as
Dartford (Rees; 2002). Due to the catastrophic impacts of the pre-First World War pollution, recovery of
the fishery was gradual until after the Second World War. Stocking for angling appears to have started well
over 50 years ago as the river gradually recovered from the pollution (Rees; 2002). As trout angling is
favoured in the river over coarse fishing, many coarse fish have been removed from the prime trout fishery
reaches. In addition, stocking with alien Rainbow Trout, and Trout of non-Darent genetic provenance, has
a long history, also stretching back more than 50 years (Rees; 2002). Rainbow trout have been stocked
heavily since 1977 (Rees: 2002). Today, the fish stock in the Darent from Otford to Dartford has very
limited links to its natural past, virtually all present-day fish being descendents of fish stocked in recent years
(Trout and Grayling) or the 11,000 coarse fish stocked following the drought of 1976.
3.6

Others

Catchment land-use, be it urban or agricultural, effects run-off, and therefore the river. The major direct
effect influencing the habitats, plants and animals of the river is siltation. The fluvial audit carried out for
this study provides important information on this.
Silt finds it way into the river from a variety of sources, the prime ones in the upper catchment being
cultivated land, and trampled river banks of grasslands in the floodplain. Where new urban developments
take place, disturbed ground also leads to elevated silt levels in the river after rainfall. Increases in gravel
workings in the valley in the second half of the 20th Century are cited by Rees (2002) as a significant
contributor to extra silt in the river.
Silt can be either a positive or negative feature of rivers. If the low-flow channel is wide (in the case of the
Darent, often exceeding 3m is too wide), silt is likely to be deposited uniformly over the bed, and smother
gravels from bank to bank. This stops oxygen getting to animals living here, and results in their demise.
Where the low-flow channel is narrower, silt will usually be carried away downstream, or deposited on the
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reedy margins where velocity is less; here silt performs a valuable role in being the building block material to
create discrete habitats.
The issue of silt is a good example of how an holistic approach to catchment management is crucial, and
addressing single issues in isolation is likely to be futile.
4. Status Assessment of ‘Feature Interests’
The proceeding sections are single page summaries of the status assessment of the feature interests that have
been selected to illustrate the overall quality of the Darent environment for wildlife. They have been
produce in a standard reporting format as described below.
1. Data Sources. Information from specific surveys carried out are noted separately from ad hoc
records.
2. Expert Opinion Sources. Here those contacted to give an expert opinion on the status of the
interest are cited, separated into in EA staff and others. Suggested contacts for peer review and updating information during the consultation process are also cited here.
3. Status between Otford & Dartford. The summary conclusion on the status is given here based on
the rationale described in section 2 of this report.
4. Basis for Status Category. Key reasons for concluding the status are listed here.
5. Comparison of Present Status with Historical Status. Where possible, the present-day status is
compared with the historical status.
6. Key Factors Affecting Status. On a scale of 1-5, key factors affecting the status are given. In
some cases they are not objective judgements, but ones based on interpretation of the available data,
and the combined assessments of the author and the expert opinions sought. Factors that are
negative, are highlighted in RED, those that may be positive, are highlighted in BLUE.
7. Actions. Some key actions that may help protect, or enhance, the interest are listed. These are then
taken forward through the second report of the development of a management strategy for the
Darent.
For most feature interests, more information is provided in Annexe 1.
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4.1 Feature Interest: Otter (BAP & HR species)
1.

Data Sources
Surveys: No detailed or strategic surveys have been carried out on the Darent, but the river had two sites covered
by the 2000-2002 national otter survey (EA – otter - 2003). No signs of otter were noted at these sites. In 1991
Roberts surveyed six sites for signs of otters, and made cursory investigations at five others – no signs of otters
were found (Roberts; pers. com.).
Ad hoc records: Signs of otter, or perceived sightings, are received by the EA; most are without firm
confirmation they are definitely otter. Recently two otters have been reported (2004) at the Jeffery Harrison
Reserve at Sevenoaks (just upstream of the reach), where there was a confirmed otter road kill in 1998. Spraint
was also found in 1999 here (Graham Roberts). A road kill animal has also been recovered close to the lower
Darent at Gravesend. The EA holds a spreadsheet and map of all ad hoc records since 1940 (includes Kent
Biological Records Centre data). This shows very sparse records, with only a single site below Otford, but a
concentration around Sevenoaks.

2.

Expert Opinion Sources
a. EA staff (Eddie Bradbrook).
b. Graham Roberts (Nationally recognised expert – Otter Project Coordinator for SE England & EA).
c. Kent Wildlife Trust, Kent Biological Records Centre and local knowledge of DRiPs and fisheries bailiffs to be
sought to confirm/up-date this assessment during the consultation phase.

3.

Status between Otford & Dartford
Unfavourable throughout the river (no significant change in past 20 years)

4.

Basis for Status Category
Lack of any recent confirmed records for the river reach, and knowledge that the river near Lullingstone was used
by the local otter hunt up until the 1950s.

5.

Comparison of Present Status with Historical Status
Limited knowledge of historical population levels, but knowledge that otters were hunted on the Darent regularly
until 1958 (last recorded kill in the 1960s) indicates they were present, but their population density is unknown
(Graham Roberts). Otters therefore have declined massively from an historic (pre-1950s) level.

6.

Key Factors Affecting Status
Graham Roberts highlights the presence of numerous motorways and trunk roads within the catchment has
rendered the whole reach virtually incapable of supporting otters. He also reports that periodic drying of the river
impoverishes the food availability. Food is assumed to have been sufficiently plentiful in the adjacent pits to
NOT make the drought years of special significance to the present-day situation. Probable key factors are:
□ No re-establishment (post 1960) due to road kills following initial loss due to pesticide poisoning (5);
□ Changes in land-use and developments in the floodplain [gravel pits positive](3/2);
□ Channel management for flood defence (1);
□ Channel management for angling and fisheries management (1/1).

7.



Actions
Confirm/determine historic status through strategic survey of otters, and assessing suitability of safe passage
through the catchment.
Before any other investment, check habitat suitability against Otter Handbook (NRA; 1994b) and UK Life
Project outputs (2004).
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4.2 Feature Interest: Water Vole (BAP species)
1.

Data Sources
Surveys: No strategic survey has been carried out on the Darent, so only ad hoc records exist. Fox (2002) carried
out a survey of the lower Darent in 2002 as a Masters thesis, and found neither Water Voles nor Mink (but they
are known to occur there). Roberts noted if water voles were present when he did his 1991 otter survey – he
found them in at least three sites (Roberts pers. com.).
Ad hoc records: These include sightings in the past five years in the Jeffery Harrison Reserve (upstream of
Otford), and isolated records between Otford and Shoreham. Close to the lower Darent, at Dartford Marshes,
Water Voles are present (water vole protection zone). The EA receives numerous reports of an abundance of
mink on the Darent. Ian Humpheryes (EA) has seen water voles at Hawley in 2003, and the owners are a reliable
source who confirm regular presence here. Angling associations have reported their presence too: e.g. Tony
Kallend at Castle Farm, upstream of Lullingstone Lake.

2.

Expert Opinion Sources
a. EA staff (Eddie Bradbrook).
b. Rob Strachan (Nationally recognised expert – WildCRU & EA) and Louise Wells, water vole project office
for London).
c. Kent Wildlife Trust, Kent Biological Records Centre, Groundwork Trust - Kent/Thameside, and local
knowledge of DRiPs and fisheries bailiffs to be sought to confirm/up-date this assessment during the
consultation phase.

3.

Status between Otford & Dartford
Unfavourable (maintained) throughout the river (no significant change in past 20 years)

4.




Basis for Status Category
Lack of recent records for the majority of the river, and only very sparse distribution.
Reported periodic presence of mink, a major cause of water vole declines, or complete losses, nationally in
the 20th Century.

5.

Comparison of Present Status with Historical Status
There is very limited knowledge of historical population levels, but greater clarity is needed through consultation
with those with local knowledge. It is assumed water voles have declined greatly from an historic (pre-1960s)
level which is assumed to be healthy.

6.

Key Factors Affecting Status
The limited knowledge of historical population levels makes assessing factors that have resulted in the present
‘Unfavourable’ condition difficult. This dearth of knowledge does not allow an assessment of whether the drying
of the river in 1976, and subsequently, had a catastrophic long-term effect on water voles, or a short term effect.
The Probable key factors are:
□ Predation by mink (5);
□ Periodic drying combined with effects of natural drought and abstraction (4);
□ Extreme low flows - shallowing of the river, resulting also in increased predation (2);
□ Historic changes to channel form and existing character (2/2);
□ Channel management for flood defence (2);
□ Channel management and other fisheries actions [positive mink control] (1/3).
□ Bank trampling and grazing (2).

7.

Actions
Confirm historic status and success of Species Action Plan.
Undertake strategic survey of Water Voles and Mink before any other investment.
Check habitat against EA Handbook (Strachan; 1998), and consider buffer strip fencing projects where
appropriate. This could also be part of the Fisheries Action Plan (FAP) which is looking at this type of action
as a means of achieving FAP objectives.
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4.3 Feature Interest: Salmon (BAP & HR species)
1.

Data Sources
Surveys: Routine fish surveys have been carried out on the river, with paper records of such surveys extending
back as far as 1978 (see ‘other fish’). The River Darent and Cray Fisheries Strategy (EA – Fish 1997) states “The
catchment is not known for stocks of migratory fish. The Thames River Authority prior to 1989 attempted to install a salmon run by
planting juvenile fish in the River Darent. There were no reports of a run materialising following their efforts. A report was received of
a large salmonoid type fish in the pool below Burroughs Wellcome weir in Dartford in the early 1990's but the species was not
validated. It is likely, because of the size and the flow characteristics of the River Darent, that any run of migratory fish would consist
of seatrout and not salmon”.
Ad hoc records: The review of fisheries by Halcrow (1987) made no reference to salmon for the Darent at all. A
large fish, possibly a salmon, was recently reported to the EA from the lower river below Brooklands Lake (EA –
fish 2003). A photo exists of a salmon or sea trout angler fishing many decades ago at Eynsford.

2.

Expert Opinion Sources
a. EA staff (Chris Conroy).
b. Kent Wildlife Trust, Kent Biological Records Centre and local knowledge of DRiPs and fisheries bailiffs,
river keepers and fishing clubs/associations to be sought to confirm/up-date this assessment during
consultation.

3.

Status between Otford & Dartford
Naturally Unfavourable (no significant change in past 20 years) – May be naturally unfavourable, or
historically impacted

4.





Basis for Status Category
No salmon have been recorded in the Darent in recent decades, if ever.
Lack of historical records suggest the river has not been important for salmon for over 200 years.
‘Naturally Unfavourable’ may be construed from this, but this may not reflect changes to the catchment going
back many more centuries that resulted in it being unsuitable to this day (e.g. barriers to migration).

5.

Comparison of Present Status with Historical Status
There is very limited knowledge of historic use of the river by salmon. Post the major channel modifications for
milling (Domesday) the river may have become impassable to salmon. Had salmon been important in the river in
the pre-1960s, prior to the major increase in abstractions, this surely would have been well documented.

6.

Key Factors Affecting Status
The limited knowledge of historical population levels makes assessing factors that are most pertinent today very
difficult. Based on the known requirements of salmon, the key factors stopping a return to the river are:
□ Natural lack of historic use (5);
□ Historic changes to channel – forming barriers to migration (e.g. Powder Mill Lane, Glaxo Smith Klyne tidal
weir) (5);
□ Periodic, low or failed, flows would be key factor (4);
□ Siltation affecting spawning habitat would be a key factor (4);
□ Estuary water quality (2);
□ Channel management for flood defence (2);
□ External factors out at sea etc. (2);
□ Channel and other management for fisheries (1).

7.

Actions
None, unless linked closely to national efforts for the species (e.g. fish passage on structures under the Salmon
and Freshwater Fisheries Act). All actions for this species to be taken forward through the Darent Fisheries
Action Plan that is being prepared in 2005. (The distribution map in Davies et al. (2004) Freshwater Fishes in
Britain; the species and their distribution Harley Books suggests salmon have been absent from the Darent for
centuries.)
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4.4 Feature Interest: Lampreys (BAP & HR species)
1.

Data Sources
Surveys: Routine fish surveys have been carried out on the river, with paper records of such surveys extending
back as far as 1978 (Thames Water; 1979; reviewed in 1989: NRA – fish; 1989). In the past 30 years these have
been undertaken by the EA, and its predecessor bodies the NRA and Thames Water Authority, pursuant with
their duties to ‘maintain, develop and improve fisheries’ under the Salmon and Freshwater Fisheries Act 1975.
Specific surveys related to lampreys have not been undertaken, and such species are poorly represented by the
technique used; even if they were captured in the past, they would not always be recorded. Since 1989 the EA has
carried out surveys at 14 sites on the main river from Otford to Dartford (EA – fish; 1997). In surveys from
1989-1995, no lampreys were recorded. In 2002-2004 surveys on the Darent (EA – fish; 2002,3) lamprey were
again not recorded (the survey report of 2003 specifically cited the absence of lamprey). Sea lampreys have been
reported from the Thames, and river lamprey from the Stour in Kent, but no records are known for the Darent.
Ad hoc records: None.

2.

3.

Expert Opinion Sources
a. EA staff (Chris Conroy).
b. Kent Wildlife Trust, Kent Biological Records Centre and local knowledge of DRiPs and fisheries bailiffs,
river keepers and fishing clubs/associations to be sought to confirm present-day and historic absence during
consultation.
Status between Otford & Dartford
Probably Naturally Unfavourable (no significant change in past 20 years)

4.

Basis for Status Category
 Lack of any records for lampreys in the past. However they could have been wiped out by the early 20th
century pollution, but this is unlikely since they should still have survived upstream of Sevenoaks.

5.

Comparison of Present Status with Historical Status
There is very limited knowledge of present-day, or historic, use of the lower Darent by lampreys. Periodic drying
of the river between Eynesford and Hawley since 1976 would have had a severe impact on the species as all
young amocetes growing in submerged silt will not have been able to migrate to stretches where there was flow,
and so would have perished (if present before hand). It is possible they may have been catastrophically affected
by the early 1900s pollution that wiped out the fish populations (see Halcrow, 1987 and supplementary notes for
Trout and Grayling).

6.

Key Factors Affecting Status
The limited knowledge of historical population levels makes assessing factors that are most pertinent today very
difficult, and probably futile. Based on the known requirements of river and brook lampreys, the key factors
likely to be affecting them most are:
□ Lack of historical presence (natural?) (5);
□ Periodic loss of flows and subsequent loss of all age classes if they were present after the 1960s (3);
□ Catastrophic pollution (early 20th Century) and subsequent loss of all age classes (if present then) (3);
□ Historic changes to channel form for milling and flood defence (2);
□ Channel management for flood defence reducing areas of discrete silt deposition (1);
□ Channel and other management for fisheries (1).

7.

Actions
A dedicated survey throughout the river to determine if they are present is recommended (using Life in UK rivers
methods; 2004). If so, their distribution to be determined and also which stretches are ‘good’ and ‘bad’. This is a
priority to enable all future management and strategies to take account of this important interest feature (if
present). (The distribution map in Davies et al. (2004) Freshwater Fishes in Britain; the species and their distribution
Harley Books suggests lamprey have been absent from the Darent for centuries, with only Brook Lamprey
possible.)
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4.5 Feature Interest: Bullhead (HR species)
1.

Data Sources
Surveys: Routine fish surveys have been carried out on the river, with paper records of such surveys extending
back as far as 1978 (reviewed in 1989: NRA – fish; 1989). Only latterly have the presence of Bullhead been noted.
Specific surveys related to bullhead have not been undertaken except for research (Kings College). This small fish
species is poorly represented by the technique used. The review of surveys prior to 1989 (NRA – Fish; 1989)
stated that the presence of such species ‘was merely noted’, but individual site descriptions indicate they were
common at several sites. In surveys from 1989-1995 (EA – fish; 1997) bullhead were recorded from six out of 14
sites; in only one, downstream of Lullingstone, were they described as ‘important’. In 2002-4 several sites were
surveyed again on the Darent (EA – fish; 2002,3 [2004 survey yet to be reported on formally]), and Bullhead were
found at Preston Farm in all years and at most sites they were found (often in large numbers) in 2004. Beth
Williams reports that surveys by Tony Bark in recent years revealed Bullhead to be very common in the river.
Ad hoc records: Not looked for in EA surveys, and not amenable to be caught based on their lifestyle. Chris
Conroy reports their presence throughout the river, even though not quantitatively surveyed for.

2.

Expert Opinion Sources
a. EA staff (Chris Conroy).
b. Beth Williams and Tony Bark at Kings College undertaking research project on Bullhead, and sites included the
Darent.
c. Kent Wildlife Trust, Kent Biological Records Centre and local knowledge of DRiPs and fisheries bailiffs, river
keepers and fishing clubs/associations to be sought to confirm/up-date this assessment during consultation.

3.

Status between Otford & Dartford
Favourable - Not adequately known, but probably recovered in past 10 years

4.

Basis for Status Category
 It is likely that bullheads have always been present in the Darent, and in large numbers except in the early 20th
Century (pollution) and during, and after, the drought-flow years since 1976.
 Present-day status appears good.
 Lack of historical records, and scant previous effort to record, makes a quantifiable judgement of change in
status impossible.

5.

Comparison of Present Status with Historical Status
There is limited knowledge of present-day distribution and abundance of bullheads in the lower Darent as
quantitative assessment using traditional fisheries surveys are not possible due to their limited catch success.
There is even less knowledge of their historic status. Periodic drying of the river between Eynesford and Hawley
since 1976 would have had a severe impact in these reaches, and recolonization would have been required from
upstream or downstream on several occasions in the past 30 years.

6.

Key Factors Affecting Status
The limited knowledge of historical population levels makes assessing factors that are most pertinent today very
difficult. The key factors likely to be affecting them most are:
□ Periodic loss of flows in some reaches (4);
□ Extreme low flows – combined effects of natural droughts and abstraction (2);
□ Historic changes to channel form, reducing areas of self-sustaining gravels and pebbles (2);
□ Channel management for flood defence reducing areas of self-sustaining gravels and pebbles (2);
□ Channel and other fisheries management actions (1/1).
7. Actions
 Dedicated survey throughout the river to determine their distribution and abundance more clearly. This will
not be a priority if the EA fishery surveys continue to search for, and record healthy numbers, during routine
monitoring. Dedicated surveys should follow the LIFE recommendations for survey, monitoring and status
assessment (Life in UK rivers; 2004).
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4.6 Feature Interest: Brown Trout & Grayling (Characteristic fish species of chalk rivers)
1.

Data Sources
Surveys: Routine fish surveys have been carried out on the river since 1978 – see references in previous fish status reports.
In surveys from 1989-1995, brown trout were recorded from just four out of 14 sites, and grayling in just one (near
Lullingstone). At none of the sites were they described as ‘important’. In 2002-4 some sites were surveyed again on the
Darent (EA – fish; 2002,3); brown trout were present at Preston Farm in all surveys, as were rainbow trout – no grayling
were captured. Prior to the river drying in 1990 the river was stocked with grayling (1980,81,82), but the EA (NRA – fish;
1989) reported ‘If there is a self-supporting population present in the river it must have a very restricted spatial distribution’.
Further stocking of grayling occurred in 2002 and 2003. After the 1976 drought 8,700 brown trout were introduced between
Otford and Dartford in an effort to enhance recruitment or establish new breeding populations, and efforts continue today.
Ad hoc records: Halcrow’s (1987) review of all previous fisheries data (see supplementary section) reported that until the
turn of the century the Darent was one of the foremost trout rivers in the country. Rees (2002) provides additional
information on the historical great significance of the self-sustaining trout populations in the whole of the Darent in the past.
Today, anglers report they are catching grayling as far downstream as Horton Kirby, but there is no evidence yet of
recruitment (too soon for recent fry introductions to be breeding).

2.

Expert Opinion Sources
a. EA staff (Chris Conroy).
b. Local knowledge of DRiPs and fisheries bailiffs, river keepers and fishing clubs/associations to be sought to confirm/update this assessment during consultation.

3.

Status between Otford & Dartford
TROUT: Unfavourable (slight recovery)

GRAYLING: Unfavourable

4.

Basis for Status Category
Recent surveys show that few trout, and even fewer grayling, are present in the river. For trout, the status is definitely
‘Unfavourable’, and only very slowly recovering, and not recovering to previous known status. In 2003 the EA (EA – fish;
2003) confirmed that “annual stocking of large numbers of adult brown trout is still required to maintain an angling interest, since natural
production of trout has yet to recover”. For grayling the picture is less clear as so few previous records exist for this species, but the
status is clearly ‘Unfavourable’ but possibly partially due to historic factors. The majority of stock are not Darent progeny.
Rees (2002) reports that centuries ago very large trout were regularly caught in the lower Darent.

5.

Comparison of Present Status with Historical Status
Historical records are so numerous, and reliable, that it can be stated categorically that natural brown trout populations are
minute or non-existent compared with the past. For grayling the picture is less clear, as the population may have always been
small, and never had a population that could be considered in Favourable condition.

6.

Key Factors Affecting Status
Halcrow (1987) and Rees (2002) state major pollution at the turn of the 20th Century wiped out the fish in the lower Darent
before steps were made to re-stock it. Halcrow also report that having recovered, the 1976 drought resulted in its demise,
and stated that similar events would precipitate similar results. The EA fisheries strategy document (EA – fish; 1997) suggest
that the following are of key importance:
□ Periodic loss of flows in some reaches and also extreme low flow or shallow water elsewhere (5);
□ Low flows causing reduced velocity and shallowing - poor for spawning and habitat for very young fish (4);
□ Silting of spawning gravels - poor cleansing power due to low flows, winter scouring floods and maintenance (3);
□ Present channel management for flood defence – effects as above (3);
□ Stocking with rainbow trout and non-indigenous brown trout (2);
□ Present water quality issues, and specifically the rare occurrence of episodic pollution events (1);
□ Channel and other management for fisheries (1/2).

7.

Actions
 Due to little or no ‘Darent’ trout stock downstream of Otford being of Darent progeny, a priority is to confirm earlier
genetic studies where real Darent fish remain (e.g. Chipstead), and use this as a source to re-populate the river.
 Clarify grayling status, and develop a strategy to manage/protect the existing interest.
 Working with current trout fisheries (harnessing their interest, knowledge etc.) and taking account of the socio-economics
of trout fishing in the Darent to establish self-sustaining trout and grayling stocks. (Note DVTF have participated in
brood stock egg production of native brown trout – in future, with EA assistance, the plan is to stock with genuine Darent
trout stock through incubator boxes.)
 Habitat enhancements, linked to benefiting ecology and aesthetics generally, and other fish species (where relevant) –
avoidance of trout stocking management actions.
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4.7 Feature Interest: other fish (important socio-economic asset, and EA duty to ‘maintain, develop and
improve’)
1.

Data Sources
Surveys: Routine fish surveys have been carried out on the river, with paper records of such surveys extending back as far as
the 1970s (see supplementary notes). A 1978 survey of the river reported poor biomass in the whole of the Otford to
Dartford reach due to the effects of the dried river and very low flows in 1976. A major re-stocking programme (11,000 fish
[roach, dace, chub, perch and pike]/680kg) occurred at the same time. In surveys from 1989-1995, dace, chub, eel,
gudgeon, perch, pike & minnow were all recorded as ‘dominant’ in at least two sites. Non-native fish such as rainbow
trout were also recorded. Most surveys since 2002 report more sites supporting above average biomass of fish than sites with
below average biomass. NRA – fish; 1989 states that heavy culling of fish occurred between 1980-87 from Otford to
Shoreham, but said mortalities would be great if low flow problems were not solved (as they were not in 1990-92).
Ad hoc records: Halcrow (1987) concentrate their attention on the Darent upstream of Eynsford, where they describe the
river as ‘generally managed as a trout fishery by a number of clubs and syndicates.” Apart from major losses of fish in times of drought
and low flows/drying river reaches, the coarse fish populations of the Darent are generally good, and biomass is often better
than the internally-set targets by the EA. The lakes are the greatest draw for anglers, yet the river appears to not be used to
its socio-economic and recreational potential. Beth Williams (Kings College) reports eels as being present, but as would be
expected for an east-coast river, mature females dominate.

2.

Expert Opinion Sources
a. EA staff (Chris Conroy).
b. Beth Williams (Kings College).
c. Local knowledge of DRiPs and fisheries bailiffs, river keepers and fishing clubs/associations to be sought to confirm/update this assessment during consultation.

3.

Status between Otford & Dartford
Moderate except in, and after, major drought years when it is Unfavourable

4.

Basis for Status Category
Recent surveys (2002-04) show good populations of coarse fish in the river, with the good water quality responsible for some
high biomass scores. This follows several years without drought, and contrasts with many earlier EA survey that described
only two of the 14 fishery sites as ‘good’ (after drought). A stable, self-sustaining, population of fish cannot be sustained in
the river if periodic drying occurs, and species assemblage and biomass has to be restored with the help of re-stocking.
Extent of past culling, and the need to stock the river with fish from other sources, means that the fish community cannot be
rated as better than moderate as it has been sustained from stock from outside the Darent.

5.

Comparison of Present Status with Historical Status
Status fluctuates markedly from survey to survey. All state that generally water quality is good, and that years of poor status
reflect the combined effects of natural drought and abstraction. The catastrophic pollution a century ago is reported to have
killed off all fish from Sevenoaks downstream (Rees; 2002).

6.

Key Factors Affecting Status
Halcrow (1987) identified major pollution at the turn of the century for wiping out the fish in the lower Darent (but the focus
of concern was trout). The EA fisheries strategy document (EA – fish; 1997) suggest that the following are of key
importance:
□ Periodic loss of flows resulting in need for re-stocking (5);
□ Extreme low flows – effects of natural drought and abstraction (5);
□ Channel management for flood defence reducing habitat diversity, cover, and refugia during floods (3);
□ Siltation of gravels (2);
□ Historic changes to channel form and present character (2/3);
□ Channel and other fisheries management actions (2/2);
□ Present water quality issues – specifically, episodic pollution events, especially in lower reaches (1);

7. Actions (Everything should be delivered through the FAP, which also needs to link closely to the whole RDRS.)
 Determine how closely adjacent owners, associations and clubs share common goals and can help each other with an
integrated catchment management of the fishery based on reach-based habitat enhancement and protection measures.
 Habitat enhancements, linked to benefiting ecology and aesthetics generally, and the total fish community (focus on
holistic fisheries management and avoidance of exploitation actions).
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4.8 Feature Interest: Aquatic Invertebrate Community
1.

2.
3.

Data Sources
Surveys: Due to the sewage effluent of the villages and towns in the catchment not being discharged to the river, no
routine biological monitoring took place between the mid 1980s and the mid 1990s (except one site at Otford). In 1996
regular sampling began, and has continued, at nine sites, with one paired site providing data from upstream and
downstream of a flow augmentation point. Data are collected to family level, and are all held in the Ecological Appraisal
team at West Malling (present contact Ian Humpheryes) Key references to invertebrates include EA - Herbert (1997),
EA - Humpheryes (1998), EA – CD (2004). In 1990 some limited invertebrate surveys were carried out by W S Atkins
(Atkins, 1992). This report also refers to previous water quality invertebrate data from surveys of Thames Water
Authority (pre-1991) – these have not been seen. IFE/CEH also undertook limited surveys in 1993, but in a review of
these data by the EA suggest they serve little purpose for future use.
Ad hoc records: These are not appropriate for this assessment. However, Rees (2002) reports every living thing in the
Darent was killed, and took decades to slowly recover, at the start of the 20th Century.
Expert Opinion Sources
a. EA staff (Ian Humpheryes).
Status between Otford & Dartford
Unfavourable (recovering)

4.

Basis for Status Category
Recent surveys have shown that the Darent between Otford and Dartford contains a similar community to that of other
chalk rivers in Kent. However, the populations of some key species are severely restricted. Monitoring over the past
eight years has shown that some species exist as isolated populations at the upstream sites near Otford (e.g. some snails
and mayflies) and some just at the upstream and downstream ends of the catchment (having probably been lost from the
middle reaches as the river periodically dries out – e.g. some caddisfly species). Due to a series of good flow years
recently, some species are re-colonizing parts of the middle reaches from upstream, but recovery from downstream is
very limited. It appears that the river at Otford, having not dried completely in 1976 and 1989-1991, is a key refuge for
some species, enabling their recovery following drought drying.
To help with interpretation of the comprehensive recent data, Humpheryes has been developing, with EA colleagues
working on the Itchen, a refinement of the LIFE assessment (Extence et al. 1999) for interpreting factors affecting
invertebrate communities (see Supplementary text). Healthy invertebrate populations in the Darent appear to require a
two-summer mean flow in the region of 27Ml/d or 0.32 cumecs.

5.

Comparison of Present Status with Historical Status
Due to limited surveys a quantitative comparison of the present state with the historical state is impossible. The use of
the LIFE system would strongly suggest that prior to the surge in abstraction, combined with periodic serious drought
years, the community would have been different, and considered more healthy.

6.

Key Factors Affecting Status
The limited knowledge of historical communities does not allow an assessment of how the present-day community has
been affected by water quality over the centuries. This assumes that the community of the past 50 years had recovered
from the early 20th Century pollution. From Lullingstone to Hawley, the combined effects of the drought and abstraction
would indicate that the river invertebrate community has not recovered since 1976.
Probable key factors are:
□ Periodic loss of flows (5);
□ Extreme low flows due to the combined effects of natural drought and abstraction (3);
□ Habitat degradation resulting from flood defence management [includes siltation, and most serious in low flows] (3);
□ Historic legacy of major pollution and current episodic pollution events (1);
□ Channel and other fisheries management actions(1/1).

7.

Actions.
 Investigate, and if appropriate, develop schemes for refugia down the river where suitable habitats for river
invertebrates will be maintained with permanent flow, even in the severest drought.
 Determine what types of habitat restoration benefit river invertebrates most (follow-up Judy England’s PhD [EA
Thames Region]) and build upon the benefits that appear to be arising from the Horton Kirby ‘demonstration’ reach.
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4.9 Feature Interest: Crayfish (BAP & HR species)
1.

Data Sources
Surveys: A strategic survey was carried out on the Darent in 1997 (ICC; 1998). This covered the whole of the
river, and no native crayfish were found below Otford. Since that time EA staff have undertaken numerous ad hoc
surveys at many locations, and no crayfish have been found below Otford. Signal crayfish are now present in the
Darent both upstream and downstream of Otford (EA confirmed). A crayfish surveys of lakes in Kent (AERC;
1998) included four lakes within the Darent floodplain downstream of Otford – no native crayfish were found.
However, they were found upstream at two locations - Chipstead and Squerrys Court. All records are kept on a
database by the EA Biodiversity Team at West Malling.
Anecdotal records: Many references to thriving and abundant populations in the Darent (see supplementary
notes) exist that it is transparently clear they thrived through much of the 20th Century, and were widespread up
until the mid 1980s. Rees (2002) makes reference to how numerous they used to be – “Crayfish used to be abundant
in the Darent and Castle Farm in particular had teeming hordes of the creatures…one London restaurateur used to bring his wife
and three children on Sunday and spend all day bent double in the river picking crayfish and dropping them in buckets”.

2.

Expert Opinion Sources
a. EA staff (Eddie Bradbrook).
b. Stephanie Peay (Nationally recognised expert – advised on a conservation strategy [Peay; 2004]).
c. Kent Biological Records Centre (data used by Eddie Bradbrook).

3.

Status between Otford & Dartford

Unfavourable (destroyed)

4.

Basis for Status Category
 Lack of any recent records for the river reach, and unquestionable great abundance in the past.
 Presence of alien signal crayfish, and confirmed presence of the plague, and known unlikely recovery.

5.

Comparison of Present Status with Historical Status
Ad hoc information provides unequivocal evidence that historically (pre-1976, and possibly the 1980s) the
population would be described as being in Favourable condition (except in drought periods) between Otford and
Lullingstone. It appears from Lullingstone downstream, populations declined in tandem with increased
abstraction rates in the 1960s. It is assumed the whole lower Darent population was wiped out in a single year
(1988), after recovering from the catastrophic early 20th Century pollution.

6.

Key Factors Affecting Status
The knowledge of historical populations is sufficient to enable the present perilous, and probably beyond
redemption, position to be directly related to infection within the catchment of the plague carried by signal
crayfish or infected fish stock. The reporting of ‘tide-lines’ of dead crayfish in 1988 from lakes in Sevenoaks, but
not from the lower Darent lakes at the same time, suggests that they were far less numerous here in 1988. From
Lullingstone downstream, in the drought of 1976, a dry river may have had a significant direct effect on the
population, from which the population never recovered. Remaining populations upstream will be subject to
biological competition from alien crayfish. Probable key factors are:
□ Plague carried by signal crayfish (5);
□ Periodic drying of river (e.g. 1976) – based on main reports of multiple dead crayfish in 1988 only from Otford
to Lullingstone (4);
□ Extreme low flows due to combined effects of natural drought and abstraction (2).

7.




Actions
No actions in this reach of the Darent – priority for the crayfish strategy is to attempt to secure safety, and
ultimately spread, of the population upstream of Otford.
When habitat enhancements are being considered generally, and/or specifically for fisheries, reference should
be made to: i) Rogers (1997) who reviewed the likely benefits/dis-benefits of certain fishery enhancement
proposals; ii) Mungovan (2000) who reports on habitat enhancements close to the Squerrys Court site; iii)
Peay’s (2004) Kent Strategy for Crayfish.
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4.10 Feature Interest: Aquatic Macrophyte Community
1.

Data Sources
Surveys: Four datasets exist for macrophytes (river plants) in the Darent. Four sites were surveyed by Holmes in
1978 as part of the national surveys undertaken in 1978-82 that formed the basis for river macrophyte
classifications (Holmes et al.; 1999a). These data are held on the English Nature database, but have been
appended to the 2004 data collected by Holmes. In the drought year of 1990, Atkins (1990) also collected some
macrophyte data at a few sites downstream of Otford (Atkins, 1990). Haslam, in her national surveys, also looked
at many sites down the river in the years between 1969 and 1984. These data are reproduced in Mott
MacDonald’s report of 1992 (MM; 1992) and Holmes (2004). In 2004, the 1978 survey sites of Holmes were resurveyed, as well as some new sites (Holmes, 2004). Eleven sites were surveyed using the MTR method (Holmes
et al.; 1999b), and results suggest some enrichment downstream of Lullingstone.
Ad hoc records: These include information on miscellaneous species recorded in the past (e.g. Halcrow; 1987).

2.

Expert Opinion Sources
a. EA staff (Ian Humpheryes);
b. Kent Wildlife Trust, Kent Biological Records Centre and local knowledge of DRiPs and fisheries bailiff etc. to
be sought re more precise records (e.g. how crowfoot has fluctuated over the decades) during consultation.

3.

Status between Otford & Dartford
Near-favourable or close to maximum potential

4.

Basis for Status Category
 Data indicate serious, and repeated, impoverishment of the flora during low-flow years.
 The same data, combined with reference to historical records, suggest that given a period of up to ten years
without low-flow problems, the flora recovers to a possible ‘Favourable condition’.

5.

Comparison of Present Status with Historical Status
The only survey to be carried out in a drought period is that of W S Atkins (1990). They reported the flora to be
extremely impoverished at the time. The 1978 survey, completed two years after the 1976 drought, resulted in sites
surveyed in the lower Darent as NOT having chalk stream communities, but ones indicative of calcareous ditches.
Data collected from the same sites in 2004 were classified, using the key, as chalk river communities. There is no
evidence that that typical chalk stream species that are not present today, have ever been present in the river
(Halcrow 1987; Preston et al.; 2002, Holmes 2004). The data suggest a relatively impoverished aquatic flora
generally, but one that is severely impacted by the combined effects of natural droughts, and abstraction leading to
trickle flows, or none at all. The present-day status is considered to be as good as it has been since the 1950s. The
reference to catastrophic pollution 100 years ago (Rees; 2002) makes reference to ‘all living things’ being destroyed,
but no reference to specific affects on macrophytes.

6.

Key Factors Affecting Status
The limited knowledge of historical communities at the turn of the century does not allow an assessment of how
the present-day community has been affected by water quality over the centuries. From Lullingstone to Hawley,
the combined effects of the drought and abstraction would indicate that the river plant communities are severely
affected in drought periods. Run-off from roads, and water quality, have been cited by some as important, but
relative to the river drying, these are less significant. The installation of many weirs for milling and other channel
modifications have major local influences. Channel management also affects macrophytes directly, and indirectly
through changes to channel form.
Probable key factors are:
□ Periodic loss of flow (5);
□ Periodically very low flows due to the combined effects of severe droughts and abstraction (3);
□ Road run-off, siltation and periodic episodic water quality problems (2);
□ Historic channel modifications and present character of the river (2);
□ Channel management for flood defence, fisheries management etc. (2/2).

7. Actions. None specifically to benefit the community. Integrated sustainable management of the river will
benefit the macrophytes, in conjunction with improved flows and the programme of river restoration.
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4.11 Feature Interest: River Habitat (Chalk River HAP and HR Ranunculus Rivers Habitat)
1. Data Sources
Surveys: River Habitat Surveys (RHS) undertaken by the EA and its contractors. Data held on database at Kent
Area office, and with EA RHS support unit, Warrington. Fluvial audit carried out for this study by Gifford and
Partners (2004).
Ad hoc records: Observations made through past year during the preparation of this report.
2.

a.

3.
4.

Expert Opinion Sources
EA staff (Eddie Bradbrook, Ian Humpheryes, Richard Andrews and Chris Conroy).
Status between Otford & Dartford
Near-favourable to unfavourable

Basis for Status Category
i. Recently collected data indicate serious degradation in many reaches, but also long stretches of the river are in a
semi-natural state, but degraded by land-use, low flows and river management practices. There are a plethora of
weirs and flow-control structures throughout the river detracting from its potential.
ii. The historical review indicates major changes occurred to the river centuries ago, including changes in course
and impoundments for milling.

5.

Comparison of Present Status with Historical Status
There are no data to enable a quantitative assessment of changes to the river. Despite this, there is no evidence to
suggest that physical degradation has increased in recent decades. The flood defence management adopted in 2004
illustrated how historical practices that are damaging to habitat character of the river can be halted, and measures
put in place to reverse the impacts over time.

6.

Key Factors Affecting Status
Probable key factors are:
□ Historic channel modifications (5);
□ Urban developments and bank protection works [see fluvial audit] (4);
□ Pre-2004 channel management for flood defence, fisheries management etc. (4);
□ Rural land-use – trampling, silt run-off etc. (2);
□ Low flows due to abstraction (2).

7.

Actions.




A programme of systematic river rehabilitation.
Catchment-wide adoption of a more sympathetic approach to flood defence maintenance (i.e. 2004 method).
Continued improvements in flow (discharge).
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4.12 Summary
Table 4.12a below gives a summary of the initial conclusions drawn on the status of the feature interests in
the Darent. It shows:









Only Bullhead is considered to be in Favourable condition;
Macrophytes are near to Favourable status, or reaching their maximum potential;
River habitat varies from Unfavourable to Favourable, but large amounts in Unfavourable condition
results in the WFD determination as a HMWB ;
Salmon and Lampreys are Unfavourable, but probably naturally so, since no references to previous
occurrences in the river have been found;
Other fish communities are of Moderate status – even though in places there is good biomass and
assemblage, culling of coarse fish and the need to re-stock after droughts means most are not of
Darent provenance;
Trout and invertebrates are both Unfavourable, but showing signs of recovery, the former only
slightly so;
Water vole and grayling are present in the river, but in Unfavourable condition, and showing no
signs of recovery;
Otter and crayfish do not have established populations on the river, and are in Unfavourable
condition because it is known they thrived here in the past, especially crayfish.

The status assessment summary is intended to be used to set targets to be achieved through the Sustainable
Management Strategy (see second report). It is proposed that this is done through linkage to the key
reasons affecting their interests (see section 5 of this report) that help determine priorities for actions.
Feature Interest
Otter
Water vole
Salmon
Lampreys
Bullhead
Trout and grayling
Other fish communities
Invertebrate communities
Crayfish
Macrophyte community
River Habitat

Status
Unfavourable (no significant change in past 20 years)
Unfavourable and maintained (no significant change in past 20 years)
Naturally Unfavourable?? (no significant change in past 20 years) – May be
naturally unfavourable, or historically impacted
Probably Naturally Unfavourable (no significant change in past 20 years)
Favourable - Not adequately known - probably recovered in past 10 years
TROUT: Unfavourable (V. slight recovery)
GRAYLING: Unfavourable
Moderate except in, and after, major drought years
Unfavourable (recovering)
Unfavourable (declining [destroyed])
Near-favourable or close to maximum potential
Full range from Unfavourable to locally Favourable (WFD – HMWB)

Table 4.12a Summary of status of feature interests on the Darent – pre-consultation conclusions
Table 4.12b summarizes the suggested status within three sections of the river to illustrate the extent of
spatial variation. The sub-reaches are shown in Figure 4.12a. The separation into the three reaches has
been made on the following basis:


Downstream of Westminster Mill the river is internally treated as a cyprinid fishery by the EA (note:
under the EC Freshwater Fisheries Directive [water quality based], the whole Darent is classified as
‘cyprinid’);
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The upstream two sections are considered more a salmonid fishery by the EA (based on historical
trout populations and much greater flows), with the river historically sustaining at least some flow,
even in the severest of droughts, upstream of Lullingstone.

From the table is can be seen that:





For most feature interests, status is even throughout the river;
For trout, invertebrates and macrophytes, status is better between Otford and Lullingstone than it is
downstream.
Invertebrates are still most impacted in the middle reach that suffered failure of flow up until 1990.
Most channel habitat degradation is evident in the most downstream reach.

Feature
Interest
Otter
Water vole
Salmon
Lampreys
Bullhead
Trout
and
grayling
Other
fish
communities
Invertebrate
communities
Crayfish
Macrophyte
community
River Habitat

Status above
Lullingstone

Lullingstone to Westminster
Mill

Westminster Mill to
Dartford

Unfavourable – only transient individuals passing through
Unfavourable and stable – animals present in low numbers
Naturally Unfavourable?? (no significant change in past 20 years) – May be naturally
unfavourable, or historically impacted
Probably Naturally Unfavourable (no significant change in past 20 years)
Favourable - Not adequately known - probably recovered in past 10 years
TROUT: Unfavourable
TROUT & GRAYLING:
TROUT &
(only V. slight recovery)
Unfavourable and so far not
GRAYLING:
GRAYLING:
recovering here
Unfavourable and not
Unfavourable
recovering
Unfavourable & Recovering - Moderate except in, and after, major drought years
Near-favourable or close
to maximum potential
Near-favourable or close
to maximum potential
Most near-favourable or
close to maximum
potential

Unfavourable Recovering
Unfavourable (destroyed)
Close to maximum potential or
Unfavourable Recovering
Range from Unfavourable to
Near-favourable

Close to maximum
potential
Close to maximum
potential or
Unfavourable
Recovering
Majority Unfavourable

Table 4.12b Summary of status of feature interests on the Darent –assessment of spatial differences
A possible conclusion to be drawn from this is that it is within the Otford to Lullingstone stretch that even
in the severest of droughts the river did not dry out. However it would be dangerous to conclude this alone,
as the habitat quality of the river was best within this stretch too.
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Westminster Mill
to Dartford

Lullingstone to
Westminster Mill
Otford to Lullingstone

Figure 4.12a Sub-reaches of the lower Darent
5. Key factors affecting the ecology of the Darent
Table 5a summarizes the factors that appear to be having the greatest influence on the ecological status of
individual feature interests within the Darent from Otford to Dartford. Table 5b is a summary showing
these data for all feature interests combined.
Key points include.





Four of the 11 ‘Feature Interests’ have the severest impacts resulting from a single factor specific to
them: Otter (road kills halting re-colonization from adjacent catchments following their demise
through pesticide poisoning); water vole and crayfish (alien species) and salmon (barriers to
migration – historic problem for centuries).
Periodic drying of the channel has had/would have a very high impact (5) on four of the 11 interests
and a high impact (4) on five of the remaining seven); this is by far the most extensive impact factor
on the present ecological interest of the Darent.
The effects of low flow, caused by the combined effects of natural droughts and abstraction have
high impact for four interests and moderate impacts (3) on three.
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The effect of the catastrophic pollution that is reported to have wiped out every living thing in the
Darent a century ago is hard to determine. For many species it is known they recovered naturally,
but for fisheries this was not possible without extensive human intervention; for this reason the
impact from the pollution incident is considered at least high for the two ‘exploitable’ fishery
interests assessed, but non-existent for Bullhead (presumed to have recovered by recolonization
from upstream).
Historic changes to the channel form, primarily relating to milling many centuries ago, has left a
legacy of very high impacts for two interests, salmon and chalk stream habitat.
Siltation of the river bed is considered a real impact for several interests, with the problem being a
combination of river management practices (since changed) and land-use.
Channel management for flood defence is considered to be an important influence for the majority
of feature interests. Rarely is it considered a determining factor, but usually assessed as a hugely
important moderator in the ability to achieve potential.
Water quality is considered to be good, and not a determining factor of ecological quality.
Channel management, both historical and for fisheries, is often considered to have both negative or
positive effects on ecological interests.

Type of Impacts
Historic changes to channel

Severity of Impact/Influence
5
4
3
2
1
2
5

Flood defence management

1

3

Fisheries management actions
Siltation of gravels
Periodic drying

1
4

Estuary quality
Alien species
Catchment/floodplain Land-use
Outside catchment effects
Species-specific effects

1

2

9

4

1

5
4

Extreme low flows
Present/recent water quality
Historic catastrophic pollution event

1

5

1
3

2

2

1

3

1

1

1
1

2
1

1
4

Table 5b Summary of the perceived severity of negative impacts of factors on feature interests
(scale of 5: 1 = minor; 5 = major).
The summary information contained within these tables is illustrated in Figure 5a. This is vital for
steering, and setting priorities for, actions to restore good ecological health to the Darent through
the implementation of the Strategy. The recommended priorities for action are set out in volume 2
of this report.
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Figure 5a Summary of the perceived severity of negative impacts of factors on feature interests
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2

Habitat

3

Macrophytes

3

Crayfish

2/2

Invert Community

2

2

5

2/2

4

Channel management for flood defence

1/1

2/2 2

2

Channel and other fisheries management actions

1/1

1/1

1

1/1 1/1 1/2 1/3 1/1

2/2

1

4

?

1

3

2

2

2

2

4

4

4

4

5

5

5

4

5

1

2

4

2

4

4

4

3

3

3

1

1

1

4

4

1?

Siltation of gravels – linked to low flows and/or land-use and
also present-day channel character and management

2

Other Fish

2

Bullhead

Lamprey

2/2 5

Trout & Grayling

Historic changes to channel form and present character

Salmon

A. Habitat Quality

Water Vole

Otter

Feature Interests and Key Factors

B. Water Quantity

Periodic
drying
natural
drought
combined
with
increased/excessive abstraction
Extreme low flows - combined effects of natural droughts and
abstraction
C. Water Quality

Present general water quality and quality in recent decades
Historic catastrophic pollution event effects on present-day status

?

Estuary quality

2
?

2?

2

D. Biological Interactions (if major effect, listed elsewhere)

Alien species – e.g. fish stocking

5

2

5

E. Other

Catchment/floodplain land-use

3/2

Distant effects (sea/estuary for salmon)
Specific effects (road kills/pesticides [otter]; mink predation [water
voles], barriers [salmon]; plague [Crayfish])

5

5

2
5

5

Table 5a Summary of the perceived severity of negative (RED) and positive (BLUE) impacts of factors on individual feature interests
(scale of 5; 1 = minor/ 5 = major). Salmon and Lamprey are highlighted in yellow as there is no evidence that this interest has been in
Favourable status in the past 100 years.
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Glossary of abbreviations
CAMS
Cumec(s)
DAP
DRiPS
RDRS
EA
EAFR
FAP
LIFE
EN
BAP
SAP
HAP
SSSI
HR
AONB
WCA
WFD
Ml/a
Ml/d
NRA
Q95
RIVPACS
SEW
TW/TWUL

Catchment Abstraction Management Strategy
Cubic metre(s) per second (= 86.4Ml/d)
Darent Action Plan
Darent River Preservation Society
River Darent Restoration Strategy
Environment Agency
Ecologically Acceptable Flow Regime
Fisheries Action Plan
Index of Flow Evaluation
English Nature
Biodiversity Action Plan
Species Action Plan
Habitat Action Plan
Site of Special Scientific Interest
Habitats Regulations
Area of Outstanding National Beauty
Wildlife and Countryside Act
Water Framework Directive
Megalitres per annum
Megalitres per day (1 Ml = 0.01163 cumec)
National Rivers Authority
River discharge value that is exceeded for 95% of the time
River Invertebrate Prediction and Classification System
South East Water
Thames Water/Thames Water Utilities Limited
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Annexe 1. Supplementary Notes on Feature Interests
The following notes give more background information that provided the basis/reasoning for the status
determinations given in the main text.
Feature Interest: Otter
The key factors affecting the status of otter in the Darent link closely to the 'Priorities for Action' as
identified in the UK Life (2004) publication - Ecology of the European Otter, with road and rail crossings
posing the greatest risk to a recovering population. Changes in land-use over the past within the floodplain
may have had a beneficial impact when considering mineral extraction has contributed to the creation of
extensive wetland habitats (e.g. Jeffery Harrison Reserve, Sevenoaks) and additional food supplies (e.g. fish
and amphibia). General habitat quality, food availability/prey biomass (fish) have not been identified as
limiting factors because these are considered to be adequate to enable re-establishment within the
catchment, because other factors are over-riding.
Additional notes from Graham Roberts (December 2004), who did the Kent Surveys for the National
Otter Survey 2002, include the following.
 Gravel pits south of Dartford, adjacent to the river, provide good potential feeding habitats (but
also the lower Darent has pits with priced specimen fish).
 Otters have returned (naturally) to the Medway, and also the Eden (the upper Darent – not the
subject of this study – is closer to sites where natural recovery could take place into the catchment).
 Otters from Essex could colonize the lower Darent via the Thames estuary and from the lower
Thames catchment.
 Hunt diaries indicate they were ‘numerous on most streams’ in Kent, with the Crowhurst hunt
meeting on the Darent regularly (thought to be Lullingstone). They gave up hunting in 1958, but
other hunts ‘invaded’ to take advantage of this. The last recorded otter kill for the Darent was in
the mid-1960s.
 Graham Robert’s own survey of six sites on the Darent in 1991 revealed the total absence of
spraints or other signs of the mammal’s presence.
 Mortalities have been reported in the Darent catchment since 1998. In 1998 one was electrocuted
on the railway line at Greatness, and two are believed to have been killed on the A224.
EA (Biodiversity) hold a copy of the Highway Agency's report (An Assessment of the Occurrence of Otters and
Otter Road Casualties and Conservation Advice). There are no additional records for dead otters for the Darent
catchment and it appears only 1 crossing was assessed within the Darent catchment (TQ 513543) that was
identified as a priority for mitigation. This is a tributary of the Darent which flows under the A21 south of
Sevenoaks and therefore not within the geographical area of study.
No live otters have been seen, or evidence of their presence been recorded, below Otford for several
decades, so there status can be assessed categorically as ‘Unfavourable, destroyed’. Based on written
confirmation that otters were present, and hunted, on the Darent up to 40 years ago, it is clear they have
declined from a previous better status, but what that status was is impossible to know based on available
information.
Feature Interest: Water Vole (Supplementary Notes)
Fox (2002) surveyed the lower Darent (from Horton Kirby downstream) and Cray for water voles, mink
and brown rat in 2002. No signs of mink or voles were found. Suitable habitat was considered to be
fragmented, and the ‘Habitat Suitability Index’ suggested poor habitat generally. The Kent Species Action
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Plan (1997) reported water voles ‘as localised on the Darent’. Dartford Marshes are an important area for
this species, and habitat suitability might be further improved through implementation of the WLMP for
the site.
Land use, in particular livestock grazing, has been identified as a significant factor contributing to the
decline of water voles. Grazing of vegetation removes food and cover and trampling of banks by cattle
may cause crushing of burrow entrances. This can be alleviated by fencing local areas of river bank to form
buffer strips, or reducing grazing/trampling pressures.
The EA CD (2004) states “The native Water Vole (Arvicola terrestris) is regarded as one of the fastest declining species
in the country - its population fell by 88% between 1989 and 1998. The disappearance of the Water Vole is related to
habitat loss and damage due to development and changes to land management. However the water vole is also under threat
from the predatory non-native American mink (Mustela vison). The ideal habitat for Water Voles consists of steep, earth
banks to burrow in, lush vegetation to eat and hide from predators in, and permanent, stable water levels. National surveys
have found that the South East of England is the remaining stronghold for the water vole; with the North Kent Marshes a
particularly important area. Water Voles have been found at several sites along the Darent and in the Dartford Marshes.
However, nationally this animal’s existence is still under threat. Mink, man’s encroachment into their natural habitat and the
difficulties of relocating over large distances all impact on the recovery of Water Vole populations.”
Due to very low numbers, and the continued threat from the main factor affecting their status (mink),
water vole must be considered to be in an ‘Unfavourable and maintained’ status. Actions to reduce
predation, through combined habitat enhancements and mink control, should result in the status
improving.
Feature Interest: Salmon (Supplementary Notes)

The Darent has been surveyed for fish (see later) since the late 1970s, and no salmon have ever been
captured. In the 1980s Thames Water Authority stocked the Darent with salmon fry, hoping to kick-start a
return to the river of this fish species. They failed to return. The EA-fish (1997) report states ‘the catchment
is not known for stocks of migratory fish……..it is likely, because of the size and flow characteristics, that any run of
migratory fish would consist of seatrout and not salmon’. NRA – fish (1989) reported that in 1986 the Darent was
chosen as a prime nursery stream for sea trout. Parr and smolt were stocked, but none have subsequently
been seen returning from the sea. Chris Conroy reports that the Darent has impassable obstructions to
migratory salmonids.
Rees (2002) reports that in the past sea trout have been caught at the mouth of the Darent where the river
enters the Thames. Had salmon been present in the river in the past 200 years it is inconceivable that Rees
(2002) and others would not have made reference to the fact.
The present ‘Unfavourable’ status is either due to historic factors affecting the ability to access the river
from the sea (going back to the Domesday period perhaps), or natural factors. As salmon historically have
used the Thames catchment, the former is deemed the most likely. As such, all future modifications to
structures should allow for the ultimate return of salmon to the river.
Feature Interest: Trout & Grayling (Supplementary Notes)

Much of the information on survey data given here equally applies to other fish interests too.
Routine fish surveys have been carried out on the river, with paper records of such surveys extending back
as far as the 1978 (Thames Water; 1979; also reported by Halcrow (1987) and reviewed in 1989 in EA–fish
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(1989)). In the past 30 years these have been undertaken by the EA, and its predecessor bodies the NRA
and the Thames Water Authority, pursuant with their duties to ‘maintain, develop and improve fisheries’
under the Salmon and Freshwater Fisheries Act 1975. Since 1989 the EA has carried out surveys at 14
sites on the main river from Otford to Dartford (EA – fish; 1997). In surveys from 1989-1995, brown
trout were recorded from just four out of the14 sites, and grayling in just one (near Lullingstone). At none
of the sites were they described as ‘important’.
Fish surveys have also been carried out in 2002 and 2003 on the Darent (EA – fish; 2002,3); in both,
brown trout were present at Preston Farm, as were rainbow trout – no grayling were present. The same
was true for the 2004 surveys (paper records only at present).
Halcrow’s (1987) review of all previous fisheries data reported that until the turn of the century the Darent
was one of the foremost trout rivers in the country. “The river was in Victorian times a magnificent trout stream,
and despite some changes in its fortune, the upper and middle reaches still remain fair trout water today. There are fair stocks
of coarse fish, especially in the middle and lower reaches, and the flooded gravel pits in the lower valley are excellent coarse
fisheries. Many of the lakes and ponds on the upper water course are stocked trout fisheries.
There are numerous references in the angling literature to large trout and large catches, and the general attractiveness of the
stream, in the last century. Courteney Williams (1946) records a Mr John Walter as having written: "In the Darenth, about
1820, I had a most extraordinary day; I killed with the fly, 36 brace of trout." The same author quotes another angler: "My
brother particularises one May day about 1840, on which he killed 22 brace of trout between Darenth Bridge and Eynsford
– his 12 0n last fish being a two-pounder, which he killed just below Eynsford Bridge." Jardine (1885) wrote of a catch of
thirty three and a half brace by himself and his brother in May 1865 at Eynsford, though he suggested that the numbers of
fish had since declined largely due to fishing pressure. Great detail of some large catches taken by himself in the 1890's is
provided by Gedney (1896), including eight brace between one and three quarter pounds and two and three quarter pounds,
and ten brace weighing 38 pounds. He wrote that, "there is no trout river in England so prolific as the Darenth" and "the
stock of trout in the river was never so great as it is at the present time."
There is even more evidence of this given by Rees (2002) who cites numerous examples of dozens of fish
being caught by single anglers in a few hours in many places on the river, and good trout (exceeding 6lbs)
being regularly caught in the lower Darent (now designated a cyprinid fishery, and recognised as such by
the EA). The same author also gives a graphic account of the catastrophic pollution that hit the Darent at
the start of the 20th century. Halcrow’s 1987 review stated: There is some conflicting evidence about the timing of the
undoubted drastic decline in trout stocks early in the 20th century. Wood (1983) suggests that "by the turn of the century the
trout had ceased to run the Darenth", and quotes Rees (undated) as saying "almost overnight every living thing from plant life
to fish was wiped out and, to all intents and purposes, the Darenth became a lifeless, useless channel" due to poisonous
substances '" leaching from road tar. "Where to fish" (1928 edition) still listed Otford, Eynsford and Shoreham as having
trout fishing but - there is no doubt that there were few fish in the river downstream of Otford until a recovery started after the
last war. During the 1950's and 1960's many stretches were stocked with trout as interest increased. The sale advertisement
for Home Farm, Shoreham, gave details of a "put and take" trout fishery in a two-mile stretch of river which yielded an
average of 510 fish per year between 1965 and 1969.”
Rees (2002) does confirm that the reason was tar poisoning from the improvements made to the A225
running up the valley. He states recovery was slow, and even before the second World War it had not fully
recovered. Stocking, primarily with brown trout, but also some rainbow trout occurred after the war, as
stocking was considered necessary to help recovery. Declines again were evident in low flow years in the
1960s prior to the 1976 drought that wiped out most of the natural populations, as well as a large
proportion of stocked fish, necessitating further and widespread re-stocking.
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The Halcrow (1987) report also documented well what was known about the recovery of the fishery after
the river had dried out completely downstream of Eynsford in 1976, when all fish in the downstream part
of the river are reported to have perished. In 1978, Thames Water undertook a fishery survey throughout
the length of the river, to assess the status of stocks. This found that below Horton Kirby fish life was
almost non-existent, and between there and Lullingstone the fish fauna was severely 'impoverished.
Between Lullingstone and Sundridge stocks appeared healthy and apparently unaffected by (or recovered
from) the drought. The report concluded with a recommendation for restocking the lower reaches
(downstream of Eynsford), and removing some of the coarse fish from upstream, where trout fishing
predominates.
Halcrow (1987) reported that “Between April 1977 and February 1979 almost 11,000 coarse fish were stocked
downstream of Shoreham, and about 8,000 brown trout (mostly parr) were released, downstream of Shoreham. A survey was
conducted between November 1979 and February 1980 to assess the effectiveness of this restocking between Dartford and
upstream of Eynsford. Results showed a much healthier balance of fish stocks than two years earlier. The conclusion was that
the restocking had been successful, and that the stocks were a more than adequate basis for establishing a thriving selfsustaining community, as long as the river did not dry out again. Relatively few of the trout appeared in the survey,
but many of the larger fish had been reported caught (and killed) by anglers in the intervening period.
Above Eynsford the river is generally managed as a trout fishery by a number of clubs and syndicates (see
‘other fish’ section). Stocks are maintained by regular restocking with rainbow and brown trout, though
some natural reproduction of brown trout also undoubtedly occurs. NRA–fish (1989) reported prior to
then the Darent had had grayling stocked into it between Otford and Lullingstone in attempt to
restore/establish a self-maintaining population. The same report states that due to loss of fish in the 1976
drought, 8,700 brown trout were introduced to the river between Otford and Dartford in an attempt to
establish breeding populations (Thames Water, 1979).
Prior to the river drying in 1990 the river was stocked with grayling (1980, 81, 82) but the EA (EA – Fish;
1989) reported ‘If there is a self-supporting population present in the river it must have a very restricted spatial distribution’.
Further stocking of grayling occurred in 2002 and 2003, and fish are being caught by anglers as far
downstream as Horton Kirby, but there is no evidence yet of recruitment. However, as grayling mature
only after 2-4 years, it is too early to determine if natural recruitment is occurring.
In the winters of 2002-3 and 2003-4 the Darent Valley Trout Fishers have been assisted with incubator
boxes, with the aim of enhancing trout stocks in the river (EA-fish; 2003). The same report states that
grayling were all but lost from the river in the drought years. Some re-stocking has taken place in 2002 and
2003 adjacent to Lullingstone. Recent reductions in summer flows associated with increasing abstraction
and periodic drought (1976, 1990-92 and 1996) caused most of these fisheries to be abandoned. In an
attempt to mitigate the problem, the NRA implemented a two year stocking programme by introducing
2,000 juvenile brown trout soon after the 1989-91 drought, which together with habitat improvements,
resulted in a partial, short-term recovery of some populations. However, the occurrence of naturally
spawned juvenile brown trout in the Darent still remains a rear phenomenon. Experimentation with
incubation boxes to enhance recruitment is taking place at more than a single site at the present time
(Lullingstone and Preston Farm).
Chris Conroy (EA) reports that upstream of Sundridge self-maintaining populations of brown trout have
survived drought and all known natural and anthropogenic impacts affecting the river. Downstream of
Otford, in the reach under consideration, the status of natural brown trout of the Darent is confused by
extensive stocking. Recruitment of young fish is occurring, but it is not known if some new young fish are
offspring of stocked fish.
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In 2004 the Darent wild trout production project began; this aims to enhance natural trout stocks using
isolated populations re-introduced from the upper catchment. It involves collection of relic brown trout,
rearing in hatcheries to ‘eyed-ova’ stage and then transfer to in-stream incubation at Park Farm and
Lullingstone. This involves close cooperation with the riparian owners and fisheries. Once ‘swim-up’ fry
are present in the boxes, they are released to adjacent parts of the Darent, and also in other locations
deemed as being suitable habitat for them. A paper is in preparation describing the project. In addition to
helping with restoring native Darent trout, the project aims to illustrate the value of partnership
cooperation, and also how to improve the socio-economic value of the Darent fisheries. It is hoped that
the project will ultimately result in brown trout recruitment, and a major reduction in stocking farmed fish
(or even halting it).
The 2003 EA fisheries survey report (EA – fish 2003) confirms the review of literature by Halcrow. The
report also highlights key problems for trout resulting from increased siltation of spawning beds. Habitat
enhancement works have been carried out to restore some suitable habitat, and some gravels have been
cleaned by high-pressure hoses.
The grayling population of the Darent was severely affected by the droughts. It is believed that the species
was almost extinct from the catchment but for a very small number of fish that survived, downstream of
Lullingstone Lake. Grayling have similar environmental requirements to trout and need silt free gravels to
spawn successfully. In an attempt to restore the grayling population upstream of Lullingstone Lake the EA,
in conjunction with Park Farm Fisheries, introduced in autumn 2002, 1000, 1+ fingerlings, supplied from
the EA’s Calverton Fish Farm. Fly anglers caught six of these fish in the following summer. A further
1000, 0+ fingerling grayling were introduced in Autumn 2003.
As it is EA policy not to stock fish into rivers where species have not been present before, it can be safely
assumed, therefore, that a self-sustaining grayling population was at least present in the past. It is now
unquestionably in Unfavourable status, but paucity of references in the literature suggests they have never
been abundant in the river.
Trout are a far better indicator of the health of the river today judged against its health over 100 years ago.
Not only are few brown trout breeding successfully on the river, but those that are, are almost certainly not
of Darent progeny. Both factors would require the status to be deemed Unfavourable. The priority from a
conservation and biodiversity viewpoint is to restore trout of Darent progeny (from upstream of
Sundridge) to downstream of Otford, and establish self-sustaining populations. This can only be achieved
through support from the angling associations, clubs and riparian owners.
Chris Conroy (pers. comm.) says a key element of the Fisheries Action Plan (FAP) will be to improve the
trout and grayling populations in the river through self-sustaining recruitment. The prime target will be
upstream of Westminster Mill which is treated for management purposes as a salmonid river.
Feature Interest: other fish (Supplementary Notes)
‘Other fish’ have been included as a ‘Feature Interest’ because they are often a good indicator of river
quality, are an important socio-economic asset to the local community, and the EA has a duty to ‘maintain,
develop and improve’ fisheries. The whole of the Darent is designated a cyprinid fishery under the EC
Freshwater Fisheries Directive (based on water quantity and quality). Due to the historical importance of
trout in the Darent, upstream of Westminster Mill, the EA treat this part of the catchment as a salmonid
(trout/grayling) fishery for management purposes.
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Routine fish surveys have been carried out on the river, with paper records of such surveys extending back
as far as the 1970s. A Thames Water survey of the river in 1978 (Thames Water; 1979) reported poor
biomass in the whole of the Otford to Dartford reach due to the effects of the dried river and very low
flows in 1976. A major re-stocking programme (11,000 fish [roach, dace, chub, perch and pike] /680kg)
occurred at the same time due to findings that the stock was extremely limited. (8,700 brown trout were
also stocked at the same time.)
Halcrow (1987) reported, and endorsed by the EA (EA–fish; 2003), report that “Between April 1977 and
February 1979 almost 11,000 coarse fish were stocked downstream of Shoreham. A survey was conducted between November
1979 and February 1980 to assess the effectiveness of this restocking between Dartford and upstream of Eynsford. Results
showed a much healthier balance of fish stocks than two years earlier. The conclusion was that the restocking had been
successful, and that the stocks were a more than adequate basis for establishing a thriving self-sustaining community, as long
as the river did not dry out again. Halcrow also reported “There is some conflicting evidence from local residents
as to whether species such as Miller's Thumb and Bullhead have declined or not.”
Further fisheries surveys were conducted during 1988-89 and 1995 (NRA-fish; 1989; EA-fish; 1997); these
were, respectively, 12 and 2 years after major low flow periods with riverbed exposure. As in the 1979/80
surveys, fish biomass and densities were 'below average' in the 1995 survey, even though 2-3 years had
passed since the river had dried up. However the 1988-89 surveys illustrated how 12 years of continuous
baseflows were capable of returning 'good' fish biomass and densities. The 1989/1995 surveys indicated
dace, chub, eel, gudgeon, perch, pike & minnow were all recorded as ‘dominant’ in at least two sites. Nonriver bronze bream, and alien rainbow trout, were also recorded.
Details of the fish surveys before the 1989-1992 drought (carried out between December 1988/Jan 1989
[Lullingstone 87]), are reported in NRA – Fish (1989). In summary:








At Shoreham, coarse fish dominated, with a good biomass dominated by chub.
At Preston Farm, a very high biomass, dominated by Dace, was caught. Brown Trout were noted
to be recruiting, and Bullhead was noted as present. Within this fishery alone, eight culling
exercises to remove coarse fish had taken place between 1980-87.
At Lullingstone, a managed trout fishery where culling of coarse fish had also been practiced since
1980, had a good biomass dominated by dace and eels. Bullhead was again noted as present.
At Eynesford poor biomass was reported due to silting.
Two sites were surveyed at Horton Kirby (Farningham) and one downstream. Both had good
biomass, especially the downstream site. Both had Bullhead, with biomass dominated by dace,
chub and eels. Recruitment of Brown Trout was considered possible.
Hawley was very similar, with Bullhead. And a very high biomass of mixed coarse fish.
In contrast, the Dartford Park site was relatively poor.

The report stated broadly similar results to the 1978 and 1979 surveys, with the most comparable sites
showing significant increases in biomass. Recruitment had therefore been generally strong in the absence
of drying of the river. Parasite levels etc. were reported to be typical of other rivers in SE England.
The report concluded:



A good self-supporting coarse fish community was present, dominated by dace, eel, chub and
roach.
Brown Trout were establishing in several locations with evidence of recruitment.
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Grayling were possibly re-establishing, but not recovered.
The environmental factor with the most deleterious impact was considered to be low flow.
Most sites had biomass well above targets set for EEC designated cyprinid fisheries.
Darent suffers little from pollution….except in 1977 a single large industrial discharge killed 20,000
roach, dace, chub, gudgeon and minnows at Otford. Minor industrial discharges d/s of Dartford
town centre periodically occur.
Most fish mortalities are associated with low flows. 18.2km of river either dried, or almost so, in
1976. In late summer 1989, after fish survey, 1.5 tonnes fish were lost from 5km of river Horton
Kirby-Dartford.

Most surveys since then (2002-2004) report that above the average biomass of fish are present at more
than half the sites (EA – fish; 2002,3), and that chub, roach, eels, pike, perch, gudgeon and dace are the
most important taxa.
Halcrow (1987) concentrate their attention on fisheries on the Darent above Eynsford, where they describe
the river as ‘generally managed as a trout fishery by a number of clubs and syndicates.” It then states that many of the
gravel pits in the lower Darent “are first-class coarse fisheries, and generally represent a more valuable angling resource
then the lower river itself”. Some of the lakes virtually dried-out in 1976, and the fish were distributed to the
other lakes. Apart from major losses of fish in times of drought and low flows/drying river reaches, the
coarse fish populations of the Darent are generally good, and biomass is often better than the internally-set
targets. The lakes are the greatest draw for anglers, yet the river appears to not be used to its socioeconomic and recreational potential.
Beth Williams from Kings College (pers. comm.) has done dedicated eel surveys on the Darent. She
reports eels may be declining in line with similar trends in Europe, with large females present, and no
elvers.
Culling of coarse fish, with a view to improving the salmonid fisheries, has taken place extensively
(especially from Otford to Shoreham) in the past (reported in EA – Fish 1989), but is now actively
discouraged by EA fishery staff as being contrary to sustainable fishery management (Chris Conroy; pers.
comm.). Indeed, the 1989 survey report and review (EA – Fish; 1989) stated categorically that removal of
coarse predator fish had had no discernible influence on the trout populations. The same point is made in
the 2003 report (EA - fish; 2003) – see below. The report states that culling of the coarse fish did not
result in trout taking the places vacated by them.
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Angling Clubs/Associations will be important partners in developing and implementing sustainable
management of the Darent. For this reason, information on the clubs associated with the Darent are listed
here. Rees (2002) gives a detailed account of the history of fisheries on the Darent, including the rise in
popularity in coarse fishing around the Second world War as the river recovered from the catastrophic
pollution of decades before. Particular attention is given to the Darent Valley Trout Fishers that have
been in existence for more than 50 years.
The Figure at the end of this section shows the reaches of the Darent that have fishing/angling
societies/clubs.
Discussions with the EA fishery staff, and meeting several representatives of the
societies/clubs indicate that there is great interest in improving the river generally, so that fisheries benefit
from this, rather than championing works that simply are aimed at enhancing the interests of anglers. All
but temporary deflectors are done in conjunction with the EA (or previously the NRA).
1. Park Farm Trout Fishery – d/s Otford (lower Barn – Filston Farm) - TQ518600 - 518605.
Stocked annually with trout, and EA stocked with grayling in 2003 and 2004. They have carried
out habitat enhancement work with the EA and therefore supportive of the need. Some water
level control is achieved through weir management, and some weirs have been put in the river that
cause artificial ponding, but held water in the river during periods of drought. In-channel weed
management is not considered to occur, but some bank mowing and maintenance is carried out to
enabling angling in places. Parts of the stretch are artificially ponded and support abundant coarse
fish (culled at times) than would be the case if more natural. In November 2004 trout were
observed to be cutting redds.
2. Darent Valley Trout Fishers – d/s Shoreham - two stretches at: 2a) Preston Farm – TQ520622 –
526629 and 2b) Castle Farm - TQ526629 – 526637. The Preston Farm reach has some of the most
natural stretches of the Darent, and programmes are being implemented to enhance juvenile
enhancements through use of placement of eggs in incubation boxes. Stocked rainbow trout are
taken by anglers, brown trout are normally returned to the river. The club have carried out weed
management, but EA fishery staff consider they would be sympathetic to new approaches to FD
management suggested as the ‘norm’. The club has done some habitat enhancement using
concrete lintels to deflect flow and create scour and self-cleansing gravel. The Castle Farm reach
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has contrasting habitats, with an energetic and active reach upstream of a ponded reach upstream
of a managed water level structure. From here downstream the river has contrasting habitat and
has been subject to several in-stream habitat enhancement experiments, including several deflectors
and fencing.
The ponded reach has been considered for minor, or drastic, management
modifications to help fisheries and ecology generally (see Vol. 2).
This fishery has worked with the EA in establishing a more sustainable trout fishery by trying to
rely on raising fish through eggs placed in incubators, rather than through stocking. Until now,
brood stock has come from progeny that do not have genetic links to the Darent. With the EA’s
help, in future, eggs stripped from fish from the upper catchment (research shown probably
genuine Darent progeny, and not with genetic links to farmed fish) will be used in an attempt to reestablish Darent progeny again downstream of Otford.
3. Kingfisher Angling and Preservation Society - TQ527638 - 531651. This society has been in
existence since 1954 and has the angling rights to Lullingstone Lake (trout stocked fishery) and the
river running adjacent to it, and downstream. The river here has been over-widened in the past and
efforts have been made to enhance habitat and the trout fishery through experimental use of lintel
deflectors (John Cave; NRA/EA). It has also been subject to the introduction of low-flow weirs to
hold water in the river during drought periods. There appears to be great support for river
rehabilitation and development of a self-sustaining trout fishery. Simon Cain was commissioned to
give advice on possible approaches to river rehabilitation, and further suggestions have been made
as part of this study (see Vol. 2) for specific works to address habitat enhancement without loosing
the ability to sustain some water in the river during very low flow periods. They undertake no
weed cutting and would prefer none to be done by the EA. The stretch below the Lake has been
proposed for extensive river rehabilitation work, and is also being used in the juvenile trout
recruitment programme.
4. Darent Valley – TQ531651 – 537656. This fishery is located downstream of Roman Villa (u/s of
Eynsford), Immdiately downstream of the KAPS fishery. The fishery has undertaken ‘weed
cutting’ when there has been a perception of too much Ranunculus. Deflectors have been installed
temporarily to help control ‘weed’ and for habitat enhancement. This marks the most downstream
limit of trout fisheries in the salmonid designated reach upstream of Westminster Mill (almost 5km
downstream).
5. Dartford and District Angling and Preservation Society – Two stretches: 5a) Upstream South
Darent – TQ556686 – TQ562692 and 5b) TQ562699 – TQ559702. The prime interest of this
society is the adjacent carp lakes in both reaches. They own or lease parts of the river, and are
reported to be keen to encourage more habitat enhancement on the river and for the river to be
utilized more for angling. The river is a coarse fishery, but anglers report catching some grayling
that have been stocked in upstream reaches. They are reported to be keen to encourage more
habitat enhancement on the river and for the river to be utilized more for angling too.
6. Darenth Fishery. – North of Darenth – TQ563704-559713. This is a coarse fishery that is
stocked. Some habitat work has been done by the fishery and by the EA (e.g. John Cave weirs).
Part of the river is considered to be suitable for salmonid fish too (trout).
7. Dartford and District Angling and Preservation Society.

A third section at Dartford –
TQ547730 – TQ546733. The prime interest is again the adjacent lakes, where zebra mussels and
signal crayfish are known to be abundant
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In May 1997 (EA – Fish; 1997) the EA produced the – River Darent & R Cray Fisheries Strategy. This
Fisheries Strategy for the Darent catchment was based upon survey data gathered by the NRA since
1989 and subsequently by the EA. In 2005 a new Fisheries Action Plan (FAP) will be prepared that
will build upon this strategy document. The strategy document recommended, among other things,
the following which are very pertinent to developing a sustainable management strategy for the
Darent, and restoring the fishery interests into more favourable status.

 Seeking agreement with Flood Defence on a protocol for the operation of water level
control structures to benefit fisheries. Consulting with Flood Defence on their maintenance
and dredging programmes to minimise the negative impact and to seek positive
improvements for the fishery.
 Encouraging anglers and licensed eel netsmen to make full and proper returns of eel catches to


















enable better assessment of fish stocks to be made. Reviewing the designations for EC
Freshwater Fisheries classification within the catchment once the rivers' regime has been
restored and the brown trout population has been re-established.
Continuing to clean loose silt from gravel spawning areas to improve survival and recruitment
of future stocks.
Injecting elvers into sections of watercourses where obstructions impede migration to develop
the eel fishery. Responding to emergency fish kills and fish rescue incidents to minimise or
prevent fish loss.
Implementing a bi-annual fish stock monitoring programme to verify improvements brought
by the Darent Action Plan.
Facilitating further studies of sub-optimally productive sites with a view to providing sound
scientific advice for their development. The Agency's Fisheries Department possesses a hydro-acoustic
sounding apparatus which is particularly valuable in determining fish stock densities in wide river situations and
lakes. Sonar surveys were made of several lakes at Ruxley in 1995, Horton Kirby in 1997 and more are planned
for the catchment.
Extending fish parasite health investigations in the rivers to monitor changes which might
impact upon future fish stocks. Investigating the need for more fish passes to establish free
passage for fish and eels to feeding and spawning sites and develop the fishery. Sites have been
identified on Map 4 / Table 6, and Forward Planning Proposals are to be found in Table 5 .14
Stocking juvenile brown trout of an acceptable genetic make-up to seed the catchment and
encourage the re-establishment of the species (subject to the Environment Agency's policy
on fish stocking). (Fishing clubs, fisheries owners)
Encouraging the re-stocking of the trout fishery with brown trout of local genetic stock where
possible. (Fisheries owners, fishing clubs, fisheries contractors)
Discouraging the stocking of the riverine catchment with rainbow trout which will not naturally
propagate in our rivers and may compete with brown trout stocks for food and space.
(Fisheries owners, fishing clubs, fisheries contractors)
Where appropriate, maintaining pike culls to reduce predation on salmonoids and prey fish.
(Fishing club contractors). Returning culled coarse fish to the same river catchment to maintain
the fish stock and its genetic integrity.
Encouraging the catch and release of grayling to secure the establishment of the stock in the river.
(Fisheries owners, fishing clubs, fisheries contractors).
Exploiting the eel population to reduce predation on salmonoids and prey fish. The Agency
issues commercial licences for the use of eel nets and traps. Eels can usually be removed during the course of pike
culls. (Fishing club contractors, licensed commercial netsmen)

Draft River Darent Restoration Strategy 1. Environmental Quality Appraisal – March 2005

55



Encouraging the installation of fish weirs and in-river and out-river structures to improve
fisheries. These items include bays which enhance conservation, the planting of shrubs and trees to provide
additional cover and the fencing of riverbank buffer strips to promote marginal aquatic vegetation.( Landowners,
fisheries owners, fishing clubs, Darent River Improvement Project (DRIPS), Darent Valley
Enhancement Project(DVEP)) .

Many of these suggestions will be endorsed in volume 2 of this report, but actions such as removal of eels
and pike are not.
All literature on fishing on the Darent up until the Second World War points to coarse fisheries being of
limited, or non-existent, interest. Rees (2002) points out that coarse fish probably returned more quickly
after the catastrophic pollution of decades before, and after the war coarse fishing began to receive
attention, especially in the lower Darent. Today, the on-line and adjacent lakes provide coarse angling
sport of great significance. The map of existing fisheries indicates that much of the river is not covered by
angling clubs, and the EA is keen to have more angling accessible for the general public through day tickets
etc. (Chris Conroy; pers. Comm.)
Based on a review of the fisheries reports cited earlier, apart from the catastrophic pollution of a century
ago, the key determining factor in the status of the coarse fishery of the Darent is low, or no, flow. As
previously noted, the 1976 drought resulted in huge losses of fish due to the dried river and low flows, and
a major stocking programme of coarse fish. The EA-fish (1997) report states that the Darent fisheries
suffer little from pollution-related mortalities. “From 1977-89 just one serious incident in 1982….. Although no
precise records of fish mortality exist for the drought years, the report states ‘Much more significant have been fish

mortalities associated with low flow periods”.

The 1987 Halcrow report stated “There are numerous anecdotes about the drastic fall in river water levels, rapid fall in
water levels after heavy storms, rather than a gradual decline, etc. mainly over the last ten years.” This supports the view
expressed by the EA that rapid spates result in increased washout of fish from the catchment in the
absence of adequate cover, and the need for a modification to past flood defence management practices to
enable more ‘debris and litter’ to be retained and provide necessary cover. This is linked to general habitat
enhancement needs; Chris Conroy (pers. comm.) has indicated that measures that would help brown trout
or grayling would also help most coarse fish overall, so no detrimental conflicts between the two interests
are perceived.
To evaluate the impact of the Darent Action Plan, six sites on the river Darent will be surveyed annually, at
least until the completion of the second phase. This should be continued as implementation of the strategy
occurs.
Whilst recent surveys show that coarse fish biomass is usually better than internally set guidelines by the
EA, the status of the community is assessed as ‘Moderate’ only. The reason for this is that the community
comprises the progeny of many stocked fish from outside the Darent catchment, and the effects of
stocking rainbow and brown trout, as well as culling, adversely affects the status of the community. As the
effects of stocking and culling diminish, and improved habitats within the channel provide more
sustainable conditions, the status could be revised upwards to the ‘maximum potential’ category. Due to
past stocking, elevation to ‘Favourable’ and ‘Near Natural’ status may be extremely difficult to achieve in
the future.
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Dartford & District Angling
& Preservation Society

Darenth Fishery

Dartford & District Angling
& Preservation Society
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Darent Valley

Kingfisher Angling &
Preservation Society

Darent Valley Trout Fishers

Park Farm Trout Fishery

Figure Supplement 1. Reaches of the Darent leased or owned by Angling Clubs
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Feature Interest: Invertebrates (Supplementary Notes)
Invertebrate data in discrete reports are limited. Due to the sewage effluent of the villages and towns in the
catchment not being discharged to the river, no routine biological monitoring took place between the mid
1980s and the mid 1990s (except one site at Otford – Ian Humpheryes, pers. comm.). No details of such
surveys have been seen.
In 1996 regular sampling began, and has continued to the present day, at nine sites, with one paired site
providing data from upstream and downstream of an flow augmentation point. The data therefore covers
the period when Phase I of the Darent Action Plan has been operational, monitoring the influence of
reduced abstraction upstream of Otford, and the augmentation flows further downstream. Data are
collected to family level, and are all held in the Environmental Appraisal lab. at West Malling (present
contact Ian Humpheryes). These data have been used in sophisticated modelling work to determine the
link between invertebrate status and flow.
EA – Humpheryes (1998) reviewed available invertebrate information from the EA surveys started in
1996, and the survey information furnished from the Atkins (1990) and IFE/CEH (1993 – ref not seen)
surveys. This showed that during the drought year of 1990, the macro-invertebrate community of the lower
river (downstream of Eynsford) suffered a severe decline in diversity with the loss of most of the high
scoring BMWP taxa. He concluded that the very low BMWP scores recorded in 1993 at all site could have
been due to the combined impact of three consecutive drought years. However, Otford and Shoreham
maintained flow throughout the drought in the early 1990's, but at low discharges. BMWP scores at these
two sites were extremely low (whereas they did not significantly decline in 1990) but ASPT values were not,
suggesting that the sample size was probably too small. Also the results from the EA routine monitoring
from Otford showed that the biological indices have shown a drop in the summer/early autumn surveys
for almost every year since 1990. (For information on BMWP and ASPT, see EA-CD; 2004.)
The Atkin’s (1990) report also refers to previous water quality invertebrate data from surveys of the
Thames Water Authority (1984-1990) – these have not been seen. In relation to their own surveys, they
concluded that at the time of survey (October 1990), the site at Shoreham was identified as the most
downstream location at which the macro-invertebrate community remained unaffected by drought, despite
flow depletion. Further downstream communities were severely affected. Atkins noted a low diversity of
macrophytes (calling them reeds) which correlated with impoverished macro-invertebrate scores.
Halcrow (1987) also refer to data collected by Thames Water. “Invertebrate data have been collected (to family level
only) at nine sites on the lower Darent (7 in the study area) since 1984. Several have had only one sample taken to assess the
ecological and water quality implications of the installation of the trunk sewer. Previous data may be available from archives or
from other offices, but some data may have been lost during the transfer of responsibilities from the Kent River Board to the
Regional Water Authorities.
During the last 11 years the populations of many invertebrates have declined at Horton Kirby; Cray-fish have disappeared,
whilst Freshwater Shrimp, (Gammarus), have increased markedly.
Eric PhiIp (Maidstone Museum) has looked at several sites on the Darent over a period of around ten years. No site has been
monitored or systematically been resurveyed, and thus comparing sites or detecting trends over the years is not possible. Two
notable invertebrates which are not found in other Kent rivers are Physa (acuta), an introduced, aquatic Bladder Snail, and
Theodoxus fluviatile, the Slipper Limpet or Nerite. The latter is common around Shoreham.” Ian Humpheryes
confirms the Slipper Limpet has still not been found in any other Kent river, and reports that it is still
present in the Darent, and spread to Lullingstone and even Horton Kirby (see distribution map).
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In the EA – Humpheryes (1998) report comparisons were made between NRA/EA data and the results
of two other surveys undertaken by Atkins (1990) and the Institute of Freshwater Ecology (IFE) in April
1993. Where sites were comparable, the IFE 1993 surveys recorded only a fifth of the animals found by
EA biologists. Therefore, he concluded that the results of the 1993 IFE study should only be used with
extreme caution and it should not to be used in direct comparison with any data from the Environment
Agency.
Four invertebrate surveys were carried out on 12/10/90, 16/0/96, 12/11/96 and 22/01/97. The 1990
survey collected invertebrates during severe low flow conditions and consequently showed dramatic
reductions in both abundance and diversities at sites that experienced riverbed drying. The three
1996-97 surveys were aimed at assessing the impact of elevated water levels at the 5 augmentation
boreholes which pumped between August and October 1996. The surveys were carried out: i) between 4
and 11 days after the augmentations commenced (16/08/96); ii) approximately 26 days after all
augmentations ceased (12/11/96); and iii) over 3 months after augmentations stopped. These sampling
sites were paired upstream and downstream of the augmentation boreholes.

Assessment of historical invertebrate data showed:






During the drought year 1990, the macroinvertebrate community of the lower river
(downstream of Eynsford) suffered a severe decline in diversity with the loss of most of the high
scoring BMWP taxa.
Very low BMWP scores were recorded in 1993 at all sites – this could be due to the combined
impact of three consecutive drought years.
Otford and Shoreham maintained flow throughout the drought in the early 1990's, but the
discharge was not sufficient to protect the invertebrate community.
BMWP scores at these two sites were extremely low (where as they did not significantly decline in
1990) but ASPT values were not, suggesting that the sample size was probably too small.
Results from the EA routine monitoring at Otford shows that the biological indices have shown a
drop in the summer/early autumn surveys for almost every year since 1990 except in 1993 when
they remained high all year.

He concluded:
 There had been no significant deterioration in the macro-invertebrate communities since
augmentation began in 1996, suggesting that at least ecologically acceptable minimum flows have
been maintained over the survey period 1996-1998. Historically, the limited past data shows that in
the previous drought in the early 1990's, the macro-invertebrate fauna was severely impacted by the
low flows but has since managed to recover.
 There is evidence that some families could be particularly sensitive to low flow conditions and,
providing that flows are maintained, their future distribution patterns could be monitored as
indicators of recovery. However, physical changes such as compaction of the substrate might
inhibit this process.
 The augmentation water appears to be of the same ecological quality and no adverse effects upon
the macro-invertebrates have been discerned.
 In general the standard biological indices (BMWP, ASPT and number of Taxa) were not useful and had limited powers of discrimination.
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The water chemistry appears to be markedly uniform throughout the catchment with the only
exception being alkalinity that drops below Otford, possibly due to springs emerging from the
Greensand beds.

Although not reported on paper, the invertebrate data collected by the EA has been subjected to both
common-sense interpretations, and, more recently, Humpheryes has worked with other EA colleagues on
developing clearer understandings on links with flow using modelling. Attached below are three slides
taken from an Ian Humpheryes Power-point presentation showing the distribution of three invertebrate
taxa in the Darent since 1996. All show improving spatial distribution following gradual re-colonization
after being lost from the middle of the river when it dried in 1989-91.




Sericostomatidae is an invertebrate that survived in the lower reaches that clung on to minimal
flow, as well as the upstream stretches that had more – subsequently recolinization to the middle
reach that dried, has not occurred.
Neritidae only survived in the upper Darent, and has subsequently recolonized in a downstream
direction.
Ancylidae survived in both the lower and the upper reaches, and has subsequently recolonized the
central, previously dry, section from upstream to downstream.

The modelling work has developed a minimum ecological flow methodology. In another Ian Humpheryes Powerpoint presentation the following was stated:




“Between 1989 and 2002, the site at Otford did not receive sufficient flow to maintain the ecology in drought years
(shown by 12 out of 29 samples).
Using the minimum ecological flow methodology developed in Southern Region, flows targets were calculated.
Previous two summers flow of 0.3197 cumecs was estimated as necessary to sustain the invertebrate community in a
healthy state.

Assessing objectively what the present status of the invertebrate community is difficult in the absence of
good data from the past. It appears that water quality is now not an issue, but historically the impacts that
the early 20th Century tar pollution were reported to have had on fish will have also equally impacted the
invertebrates. Silt smothering the bed, rather than discrete patches of silt, also impact invertebrate
diversity, and success of species that are characteristic of high quality chalk rivers. The status has been set
in the middle category, as ‘Unfavourable, recovering’, as there has been great recovery from 1989-91, but it
has not yet reached a near-natural state, nor its maximum potential.
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Sericostomatidae - Caddis
Shuttle
Cray

N

1996

Hawle
South Darenth
Horton
Farningham
Eynsford

Lullingstone

Shuttle
Cray

N

Lullingstone

N

N

Lullingstone

Hawley
South Darenth
Horton
Farningham
Eynsford

Lullingstone
Shoreham
Otford

Shuttle
Cray

N

2001

Hawley
South Darenth
Horton
Farningham
Eynsford

Lullingstone
Shoreham
Otford

Darent

Westerham

N

Lullingstone
Shoreham

Darent

Westerham

Otford

Darent

Darent

Westerham

Shuttle
Cray

N

Westerham

2002
Hawley
South Darenth
Horton
Farningham
Eynsford

Lullingstone
Shoreham
Otford

1999

Hawley
South Darenth
Horton
Farningham
Eynsford

Cray

Otford

Westerham

2000

Shuttle

Shoreham

Darent

Darent

Westerham

Hawley
South Darenth
Horton
Farningham
Eynsford

Cray

Otford

Otford

Cray

Hawley
South Darenth
Horton
Farningham
Eynsford

1998

Shuttle

Shoreham

Shoreham

Shuttl

1997

Shuttle

Hawley
South Darenth
Horton
Farningham
Eynsford

Cray

N

2003

Lullingstone
Shoreham
Otford

Darent

Westerham

Darent

Westerham
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Neritidae - Nerite
1997

1996

Cray

N

Hawle
South Darenth
Horton
Farningham
Eynsford

Lullingstone

Cray

N

Lullingstone

Cray

N

2000

Hawley
South Darenth
Horton
Farningham
Eynsford

Lullingstone
Shoreham

Hawley
South Darenth
Horton
Farningham
Eynsford

Lullingstone

Darent

Westerham

Otford

Darent

Westerham

Otford

Darent

Westerham

2002

2003

Shuttle
Cray

N

Hawley
South Darenth
Horton
Farningham
Eynsford

Lullingstone

Shoreham

Shoreham

Otford

Lullingstone
Shoreham

Darent

2001

N

N

Westerham

Shuttle
Cray

Cray

Hawley
South Darenth
Horton
Farningham
Eynsford

Otford

Westerham

Shuttle

Shuttle

Shoreham

Darent

Darent

Westerham

Hawley
South Darenth
Horton
Farningham
Eynsford

Lullingstone

Otford

Otford

N

Hawley
South Darenth
Horton
Farningham
Eynsford

1999

Shuttle

Shoreham

Shoreham

Cray

1998

Shuttle

Shuttle

Shuttle
Cray

N

Hawley
South Darenth
Horton
Farningham
Eynsford

Lullingstone
Shoreham

Otford

Darent

Westerham

Otford

Darent

Westerham
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Shuttle
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South Darenth
Horton
Farningham
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N

1996
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N
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N
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South Darenth
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Shuttle
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N
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Horton
Farningham
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Lullingstone
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Shuttle
Cray

N

Westerham

2002

Hawley
South Darenth
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Shoreham
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N

Shuttle
Cray

N

Darent

2003

Hawley
South Darenth
Horton
Farningham
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Lullingstone
Shoreham
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Westerham

1999

Hawley
South Darenth
Horton
Farningham
Eynsford

Cray
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Hawley
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Shuttle

Shoreham
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1998

Lullingstone
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Westerham

N
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South Darenth
Horton
Farningham
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Cray

Shuttle

Shoreham

Shoreham

Shuttl

Ancylidae
1997 -

Otford

Darent

Westerham

Darent

Westerha

Feature Interest: Crayfish (Supplementary Notes)
For crayfish in the Darent, there are so many references in books etc. stretching back 100 years to make it absolutely
clear that for the majority of its historical past, crayfish were abundant and in Favourable status. It is reported that
around the turn of the century, chefs from London came to the Darent to collect crayfish (Rees; 2003). Trevor
Carman, an EA flood defence officer on the Darent for more than three decades reports sighting crayfish on
countless occasions, and fishing for them as a lad. Photos exist of children catching them at Horton Kirby in the
1970s. The common belief is that they were common until the 1980s.
The 1998 ICC report contains several references confirming the abundance of crayfish up to 1976. It refers to
Steere saying that the Darent was said to ‘abound with crayfish before the 1976 drought’. It also quotes Eric Philp’s,
Kent Natural History Museum, recollections of local children and school parties fishing for crayfish from Eynsford
to Horton Kirby over the first eight decades of the 20th century. The report states that only a single mass mortality
occurred, in 1988, but no signal crayfish were found. This implies the plague was spread by infected stocked fish, or
from an adjacent infected fish farm. At the time the report was written, no records for signal crayfish were known
for the Darent (but they have been confirmed to be there now).
Plague is the main factor in causing the total loss of crayfish in the Darent downstream of Otford. Signal crayfish act
as the main mechanism for infection, but the potential risk of plague from other vectors (e.g. fish stockings, angling,
maintenance works) may have been the reason why the lower Darent stock were lost. Insensitive channel
maintenance would be another factor limiting the recovery of crayfish populations, if all other factors were not
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limiting. Drying of the river from Lullingstone to below Hawley will have caused the loss of the species within the
river in this reach, before the whole population was struck by plague; to what extent they recovered prior to the
plague reaching the river is unknown.
Although no surveys were carried out at the time, it is reported that hundreds of dead crayfish were seen in the river
from Otford to Eynesford in 1988 – this is the last year for which records for native crayfish exist for the lower
Darent. John Tyler, the warden at the Jeffery Harrison Reserve at Sevenoaks, reported ‘tide-lines’ of dead crayfish in
1988 at the time it is known the major kill occurred below Otford on the Darent. Fisheries surveys undertaken in
November 1979 and February 1980 (reported in Halcrow, 1987) stated that “Numerous crayfish were caught in the upper
sections which had not dried-out during the drought” – i.e. upstream of Lullingstone. The Halcrow report (1987) also stated
“Crayfish and Freshwater Mussel populations declined drastically at Castle Farm in the late 6O's and early 70's due to low river flows.”

The EA CD (2004) of the Darent states: “The White Clawed Crayfish (Austropotamobius pallipes) is the only species
of Crayfish that is native to Britain. Until the 1980s it was a common sight , however the species has been threatened by the
spread of Signal Crayfish (Pacifastacus leniusculus); which have been farmed in Britain since 1976. Some Signal Crayfish
escaped into rivers, spreading the highly contagious Crayfish Plague. The Crayfish Plague has led to a dramatic decline in the
distribution of White Clawed Crayfish, in addition the non-native species competes for food and even preys on the native
species. The White Clawed Crayfish prefers relatively hard, alkaline water such as that found in the Darent. There are signs
that the population is beginning to recover, since a small cluster has been found near Sevenoaks.”
There is irrefutable evidence that plaque, usually carried by signal crayfish, is the reason for their total
eradication from the Darent downstream of Otford. Circumstantial evidence points to recolonize after the
catastrophic pollution of the early 20th Century, and a major reduction in their population downstream of
Lullingstone after the river dried in 1976. Mungovan and EA colleagues have carried out extensive
searches in recent years and found only alien crayfish present downstream of Otford.
Feature Interest: Aquatic Macrophyte Community (Supplementary Notes)

Four datasets exist for macrophytes (river plants) in the Darent. Four sites were surveyed by Holmes in
1978 as part of the national surveys undertaken in 1978-82 that formed the basis for river macrophyte
classifications (Holmes et al. 1999a). These data are held on the English Nature database, but have been
appended to the 2004 data collected by Holmes. In the drought year of 1990, Atkins (1990) also collected
some macrophyte data at a few sites downstream of Otford (Atkins, 1990). Haslam, in her national
surveys, also looked at many sites down the river in the years between 1969 and 1984. These data are
reproduced in Mott MacDonald’s report of 1992 (MM; 1992) and Holmes (2004). In 2004, the 1978
survey sites of Holmes were re-surveyed, as well as some new sites (Holmes, 2004) to provide up to date
information on macrophytes for the Darent. Eleven sites were surveyed using the MTR method (Holmes
et al. 1999b), and results suggest some enrichment downstream of Lullingstone.
The Atkins (1990) survey found an: 'almost total absence of aquatic macrophytes for many reaches' although 'most
sites on the Darent are capable of supporting rich and varied aquatic flora'. They recorded data from nine sites, with
seven from Otford to Dartford business park. As the survey was carried out in October, it could well have
been done after the annual weed cut. At the time of survey (October 1990), the river at Horton Kirby was
dry. At each location only a partial list of macrophyte species were recorded:






At Otford the aquatics milfoil, Canadian pondweed and crowfoot were recorded.
At shoreham crowfoot was recorded as well a wide range of emergents.
At Lullingstone no true submerged aquatics were recorded.
At Farningham the river was predominantly dry – only emergents present.
At Horton Kirby the river was completely dry, so no aquatics present.
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At Dartford business park water was ponded to a depth of 2m and the aquatics milfoil and
Canadian pondweed were recorded.

Haslam made eight visits to the Darent, recording species that could be seen from as many as 10 bridge
vantage points. The years when visits occurred were 1969, 71, 72, 74, 77, 79, 83 and 84. Her data vary
greatly from year to year, and should be interpreted with care. In 1974 she failed to record any of the true
aquatic taxa (Ranunculus, Potamogeton, Elodea, Myriophyllum & Zannichellia) that she recorded in 1969-72. Only
Ranunculus & Zannichellia were recorded in the post-drought survey of 1977, and both were confined to
upstream of Lullingstone. She also recorded Butomus from near Horton Kirby. In 1979 she surveyed
again, recording Ranunculus only from Shoreham, Horton Kirby and Hawley. By 1986 it was more
widespread still.
Halcrow (1987) reviewed all available data and concluded that, whilst the Darent was a famed trout chalk
river in the 19th Century, there was no evidence that the macrophyte flora had been as rich and luxuriant as
is seen in the Itchen or Test in Hampshire. The report stated:
“The details furnished from the macrophytes studies on the Darent in the past 20 years suggest that it does not have a typical
chalk stream community. This is borne out by the NCC classification which does not place any of the communities recorded
into classes associated with chalk streams. There is nothing in the literature to suggest that the classic species of chalk streams
have disappeared. It can thus be deduced that the Darent has never exhibited the 'qualities' of a plant community associated
with a chalk stream. There is evidence that water quality has been considerably reduced, Haslam suggesting that run-off from
the motorways is a bigger problem than the lack of flow.
There are considerable data on the macrophytes of the River Darent. Detailed surveys of four sites (Dla,b,c,d) were executed
for the NCC in 1978. These data are augmented by less detailed, but more extensive, surveys by Haslam who covered many
more sites and included resurveys at intermittent intervals between 1969 and 1986.
The NCC survey of the Darent indicated that the river did not have a flora typical of a stream flowing over chalk. Of the four
sites sampled, three were classified as having plant communities typifying ditches in calcareous area whilst the fourth was
characteristic of fast-flowing, calcareous small rivers in catchments with varying geological strata. (NCC National Survey
Classification). The records of the NCC and Haslam are very similar and thus provide evidence that the community present
today is typical of that found over the last two decades. TEN characteristic macrophytes of chalk streams were not recorded.
Three key species of chalk streams, Spiked Water-milfoil, (Mvriophyllum spicatum). Brook Water-crowfoot, (Ranunculus
penicillatus), and Watercress, (Rorippa nasturtium-aquaticum), were present but at much lower abundances than would be
expected. Two species, Canadian Pondweed, (Elodea canadensis) and Branched Bur-reed, (Sparganium erectum) were more
common than they should be for a chalk stream.
References to old botanical records for the tetrads through which the Darent flows suggests that many of the species cited as
being typical of chalk rivers have never been present within the Darent. However, Halsam has information which suggests that
prior to her first formal survey in 1969 the cover of the characteristic Crowfoot was considerably more than it is now, and
indeed much more than it was in 1969. Data held by the old Kent River Board for a stretch of the river at Preston Farm
indicate a luxuriant growth of both Crowfoot and Milfoil in 1964, associated with clear water and clean gravel. In silted areas
reed was regarded as a nuisance to Trout fisheries and in need of clearance. Haslam has indicated that the present diversity of
plants is reasonable and accords with her predictive system, but the cover of Crowfoot and Watercress is much less than is
predicted for such a river.”
Mott MacDonald 1992 refer to historic reference to Oenanthe fluviatilis increasing due to pollution; this is a
classic species of larger chalk rivers (and is common in the Kent Stour). No historic records exist (Preston
et al. 2002) for this species anywhere near the Darent, so this can be considered erroneous.
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Comparison of data using the same methodology, and for the same sites, can be made for the surveys
carried out by Holmes in 1978 and 2004. The first was therefore just two years after the drought of 1976.
Twinspan analysis of the 1978 data (assessed alongside other national surveys) classified the sites from
Otford to Darent (at Otford, Shoreham, Farningham and Darent) as typical of ‘calcareous ditches’ rather
than a natural river (Holmes et al. 1999a). Using the 2004 data, sites at Otford, Shoreham and Farningham
are classified as chalk river communities, but the new site downstream of the M20, and the re-surveyed site
at Darent, were classified as ‘calcareous ditches’. The principle reason for recovery at the upstream sites to
chalk river communities is based on much higher cover of Ranunculus, and presence of Berula & Callitriche
obtusangula. In none of the surveys were the characteristic species of chalk rivers, Veronica anagallis-aquatica
& Carex acutiformis, recorded.
The MTR surveys of 2004 highlighted a typical diversity of species within the sites surveyed, with highest
MTR scores (indicating cleaner water) upstream of Shoreham (see Figure below). Higher-scoring sites
generally have more Ranunculus and less filamentous algae than the lower-scoring sites. Typical MTR
scores for sites classified as chalk rivers are around 40 (Holmes et al. 1999b), so the score for the Darent are
below average. The conclusion drawn is that this is more related to channel form than water quality, as
siltation has a significant influence on macrophyte communities.
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Sites from Otford to Hawley

As with the invertebrates, being a community-based assessment, makes objective determination of the
present status of the macrophyte assemblage difficult. No data from the past exist to indicate what the
community was like prior to the impacts that the early 20th Century tar pollution must have had. It appears
that water quality is now not a key issue, but, again as with the invertebrates, silt smothering the bed, rather
than forming discrete patches, is an issue. The status has been set in the second highest category, as ‘Nearfavourable, or close to reaching its potential. The presence of periodically high cover of filamentous algae,
and poor Ranunculus growth in several places, means ‘Favourable’ status has not yet been achieved. Annual
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weed cutting must also have an impact on the flora of the river, but to what extent it affects the presence
of individual species, and the balance of abundance, is unknown. Local effects are likely to be great, but
weed cutting alone is unlikely to result in the loss of macrophyte species in the Darent.
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