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2. INTRODUCTION

The UK Upland Waters Monitoring Network (UKUWMN) replaced the UK Acid Waters
Monitoring Network in 2013. Between them, they have been operating continuously since
1988. This report presents summary data for the full suite of measurements at all original
sites up until June 2007, and for the reduced numbers of measurements and sites that
continued to be funded up until April 2015.

During the first ten years of monitoring biological and chemical data were summarised in
an annual series of printed reports. Since the year 2000 annual data reports have also
been available from the UKUWMN web page. These are of a similar format to earlier
annual reports but focus on graphical representations of time trends in raw data and
diagnostic statistics (e.g. species richness and diversity indices). Detailed analysis of data
has been presented in five interpretative reports, Kernan et al. (2010), Monteith and
Shilland (2007), Monteith (2005), Monteith and Evans (2000) and Patrick et al. (1995),
dealing with 20, 18, 15, 10 and 5 years of accumulated results respectively. All but the
oldest can be found in the reports section of the UKUWMN web site. A full description of
sampling methods and analytical procedures, together with site descriptions, is also
presented on the UKUWMN web page.

3. THE MONITORING NETWORK

The UKUWMN was originally established by the UK Department of Environment (now
Defra) in 1988 following the recommendations of the UK Acid Waters Review Group
(AWRG, 1987) in order to assess the chemical and biological response of acidified lakes
and streams in the UK to planned reduction in emissions.

The UKUWMN sites are all located in relatively acid-sensitive regions, in upland areas
with catchments underlain by base-poor soils and geology (Figure 3.1., Table 3.1.).
Although monitoring has been underway at most sites continuously since 1988, sampling
at certain sites began later and there have also been a small number of interruptions in
the record when sampling was not possible (Table 3.2.). The Network originally
comprised 10 stream and 10 lakes sites. In 1990 two sites in Northern Ireland were
added (Blue Lough and Coneyglen Burn), supported by funding from the Department of
Environment (Northern Ireland). At the start of 1991 the Nant y Gronwen (site 18) was
removed from the Network following a request from the landowner and was replaced by
a nearby moorland stream, Afon Gwy. In 2001, as a result of water abstraction and
damming by a local fish farm at Coire nan Arr (Site 1) a new ‘control’ site was added to
the Network, Loch Coire Fionnaraich (Site 23). Due to concerns that the heavily acidified
North York Moors area was unrepresented in the Network, in 2011 a new stream site
from the region, Danby Beck, was added. To increase the chemical gradient of sites
within the UKUWMN the more alkaline site Baddoch Burn, long monitored by Marine
Scotland, was added to the Network in 2013.


http://uwmn.defra.gov.uk/resources/annualreports/index.php
http://uwmn.defra.gov.uk/resources/interpreports/index.php

Between 1988-2004 data collection and analyses at 20 of the UKUWMN sites were
funded by Air Quality Division at Defra (previously Department of the Environment), with
two sites in Northern Ireland being funded by the Department of Environment (Northern
Ireland) (DoE(NI)). The Scottish Executive (SE) and subsequently Scottish Government
(SG) contributed 50% of the funding for UKUWMN work by the Scottish Government's
Marine Scotland Freshwater Laboratory (MS). In 2001 DoE(NI) withdrew from directly
funding the Programme and Defra took up funding of the Network in Northern Ireland.

Following a funding hiatus at Defra in mid-2007, chemical sampling and analyses at
several sites were halted and, more widely, fish surveys and lake macrophyte surveys
were cancelled for that year.

The reduced Network of sites and analyses that remained after reductions in central
funding has been sustained only as a result of significant contributions in kind from the
NERC Centre for Ecology and Hydrology (CEH), Marine Scotland (MS) and ENSIS-
ECRC at UCL; financial assistance from the Welsh Government, Natural Resources
Wales (NRW), the Environment Agency (EA) and the Forestry Commission (FC); and
assistance from the School of Biological Sciences, Queen Mary University of London
(QMUL) and several private individuals. More recently, Scottish Natural Heritage (SNH)
and the Scottish Environmental Protection Agency (SEPA) have also started providing
financial support. The impact of these funding cuts has thereby been partly mitigated and
consequently the monitoring programme that was in place between 1988-2007 has been
maintained as far as possible at most sites in the period between 2007 and 2015 (Table
3.2).

All sites have been monitored chemically and biologically according to methodologies
described on the methods section of the UKUWMN web site. Water samples are collected
monthly at stream sites and quarterly at lake sites. Epilithic diatoms and benthic
invertebrates are sampled annually. Aquatic macrophytes are surveyed between June and
September, annually at stream sites and biannually at lake sites. Stream sites and the
outflow streams of lake sites are electro-fished annually in the autumn.

In addition to the annual surveys, sediment cores were taken from all lake sites during the
first five years of monitoring. These were radiometrically dated and analysed for diatoms,
carbonaceous particles (derived from the combustion of fossil fuels) (Rose et al. 1995)
and trace metals. Results of this work are presented in Patrick et al. (1995) and Juggins
et al. (1996).

Sediment traps installed in all lakes are emptied annually. The contents are analysed for
diatom species composition, trace metals and the flux of carbonaceous particles, allowing
direct comparisons to be made with the historical (sediment core) record. Temperature
data from thermistors attached to the sediment traps is downloaded at the same time. At
Llyn Llagi a separate thermistor chain was installed in 2010 and chains were installed at
all other lake sites in 2013. Thermistors are installed in all stream sites and are also
downloaded annually. Lake and outflow temperature, height and conductivity loggers at

Page 13 of 290


http://uwmn.defra.gov.uk/methods/

Llyn Llagi, Round Loch of Glenhead and Lochnagar are downloaded whenever possible
during site visits.

All chemical, physical and biological data are stored in a database managed by CEH, MSS
and ENSIS. Summary data are available to scientific and other interested organisations
on request. Further information on the UKUWMN, including site descriptions and
photographs, is available via the internet at the address:_http://uwmn.defra.gov.uk

Figure 3.1 Location of UK UWMN Sites
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Table 3.1. Locations and physical characteristics of UK Upland Waters Monitoring Network sites

and Schists

podzol

Site Code UK Grid Type Altitude Geology Soils Catchment | Forest Lake Lake max.
Reference Range (m) area (ha) area (%) | area depth (m)
ha
1. Loch Coire nan Arr ARR NG 808422 Lake 125 - 896 Sandstone Podzol, gley, peat | 897 - (144)1 12
2. Allt a’ Mharcaidh MHAR NH 881045 Stream | 325-1111 Granite Podzol, peat 998 <1 - -
3. Allt na Coire nan Con | ANCC NM 793688 Stream | 10— 756 Schist, gneiss Peaty gley 790 48 - -
4. Lochnagar NAG NO 252859 Lake 785 — 1155 Granite Alpine podzol 92 - 9.9 27
5. Loch Chon CHN NN 421051 Lake 96 — 600 Schist, grits Podzol, gley 1470 56 105.7 25
6. Loch Tinker TINK NN 445068 Lake 418 - 703 Schist, grits Peat 112 - 11.1 10
7. Round Loch of RLGH NX 450804 Lake 298 — 531 Granite Peat, peaty podzol | 95 - 12.7 14
Glenhead
8. Loch Grannoch LGR NX 542700 Lake 214 - 601 Granite Gley, podzol, peat | 1290 70 1114 | 21
9. Dargall Lane DARG NX 449786 Stream | 225-716 Shale, greywackes Peaty podzol 210 - - -
10. Scoat Tarn SCOATT NY 159104 Lake 602 — 841 Volcanics Peaty ranker 95 - 4.3 20
11. Burnmoor Tarn BURNMT NY 184044 Lake 252 - 602 Volcanics, granite Ranker, podzol, 226 - 23.9 13
eat
12. River Etherow ETHR SK 116996 Stream | 280 — 633 Millstone grit ‘I;eat 1300 <1 - -
13. Old Lodge LODGE TQ 456294 Stream | 94 — 198 Sandstone Brown podzol, 240 3 - -
le
14. Narrator Brook NART SX 568692 Stream | 225 — 456 Granite goé/zols 475 <1 - -
15. Llyn Llagi LAG SH 649483 Lake 380 -678 Slate, shale, dolerite Peaty podzol, peat | 157 - 5.1 17
16. Llyn Cwm Mynach MYN SH 678238 Lake 285 - 680 Cambrian Rankers, peat 152 55 5.7 11
sedimentary
17. Afon Hafren HAFR SN 844876 Stream | 355 - 690 Shale, gritstone Peaty podzol, peat | 358 50 - -
18. Afon Gwy GWY SN 842854 Stream | 440 -730 Shale, gritstone Peaty podzol, peat | 210 <1 - -
19. Beagh’s Burn BEAH D 173297 Stream | 150 — 397 Schist Peat 273 <1 - -
20. Bencrom River BENC J 304250 Stream | 140 - 700 Granite Peat 298 - - -
21. Blue Lough BLU J 327252 Lake 340 - 703 Granite Peat 42 - 2.1 5
22. Coneyglen Burn CONY H 641884 Stream | 230 — 562 Schist Peat 1410 15 - -
23. Loch Coire VNG9402 NG 945498 Lake 236 — 933 Sandstone, quartzite Peat, peaty 550 - 9.3 14
Fionnaraich podsols
24. Danby Beck DANB NZ 692 024 Stream | 299 — 432 Sandstone, siltstone Peat 7 <1
and mudstone
25. Baddoch Burn BADB NO 120804 Stream | 415 - 975 Socach Quartzite Peat, rankers, 2260 - - -




Table 3.2. Monitoring record of UK UWMN sites (* no sampling in 2001 due to foot and mouth)

Site Code Chemistry Inverts Macrophytes Diatoms Fish Sed traps
ARR 1988-2008 1988-2007 1988-1995, 1997, 1999 1988-2007 1989-2000 1991-1999, 2001, 2002
MHAR 1988-2015 1988-2015 1988-2007, 2009-2015 1988-2015 1988-2015 N/A
ANCC 1988-2015 1988-2015 1988-2007, 2009, 2012-2013 | 1988-2015 1988-2015 N/A
1988-1995, 1997, 1999, 2001,
NAG 1988-2015 1988-2015 2005, 2005, 2009, 201, 2014 | 19882015 1989-2015 1991, 1993-2004, 2006-2015
1988-1995, 1997, 1999, 2001, 1991,1992, 1094-2010, 2012-
CHN 1988-2015 1988-2013 2003, 2008, 2015 1988-2015 1989-2015 e
1988-1995, 1997, 1999, 2001,
TINK 1988-2015 1988-2013* P03 2000 5005 2005 1988-2015 |  1989-1999, 2001-2006 1991-2015
A 1988-1995, 1997, 1999, 2001,
RLGH 1988-2015 1988-2015 2005, 2005, 2000, 2009, 2004 | 19882015 1989-2015 1991-2015
N 1988-1995, 1997, 1999, 2001, 1989-2004, 2010, 2012-
LGR 1988-2015 | 1988-2010* 2012-2013 5008 9013 1988-2015 oo 19932015
DARG 1988-2015 1988-2015* 1998-2009, 2011-2015 1988-2015 |  1988-2004, 2006-2015 NIA
1988-1995, 1997, 1999, 2001, 1989-2005, 2009-2011,
SCOATT | 19882015 1988-2015* 3005 2008, 2005, 013, 200q | 1988-2015 s 200 1991-2015
A 1988-1995, 1997, 1999, 2001,
BURNMT | 1988-2015 1988-2015 3005, 2008 2008, 2009, 200q | 19882015 1989-2004,2008 1992-2015
ETFAR 1988-2015 1988-2015 1988-1997, 2000-2015 1988-2015 1989-1993 N/A
LODGE | 1988-2015 1988-2015 1988-2006, 2008-2015 1988-2015 1988-2014 N/A
1991-2007, N ] ] 1988-2006, -
NART poaL 2007 | 1988-2007, 2011-2013 1988-2006, 2010-2015 poog 2000, 1988-2006 N/A
1988-1995, 1997, 1999, 2001
» 1997, 1999, 2001, 1989-1999, 2001-2006,
LAG 1988-2015 1988-2015 2003, 2005, 2009, 2011, 2013, | 1988-2015 | 005017 5013 014 1993-2015
1988-1995, 1997, 1999, 2001,
MYN 1988-2015 1988-2015 2003, 2005, 2008, 2010, 2012, | 1988-2015 | 1989-2006, 2008-2014 1991-2015
2014
HAFR 1988-2015 1988-2015* 1988-2015 19882015 |  1988-2006,2008-2014 N/A
GWY 1991-2015 1988-2015* 1991-1997, 1999-2015 1991-2015 |  1991-2006,2008-2014 N/A
1988-2008, 1988-2000, 2002-2005, 2011,
BEAH Lo 2008 | 19882007 2012-2013 0, 200229 1988-2015 1988-2006 N/A
BENC s 200 | 1988-20002011-2013 | 1988-2001, 2003-2006, 2011-2015 | 1988-2015 1988-2006 N/A
1989-1995, 1997, 1999, 2001,
BLU 19902015 | 1989-2009,2011-2013 | oo TN SAAL TER 0L | 1989-2015 1990-2006 1992-2015
1990-2008, 1989-1999, 2001-2005, 2011,
CONY 10902008 | 1989-2007, 2011-2013" oo 1989-2015 1990-2006 N/A
VNG9402 | 2001-2015 2002-2015 2003, 2005, 2009, 2012, 2014 | 2001-2015 2001-2015 2002-2009, 2011-2015
2001-2011 pH
DANB 2oL P 2012-2015 2011-2015 2011-2015 N/A N/A
BADB 1988-2015 2010 - 2015 2013-2015 2013-2015 2007 - 2015 N/A
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4. DATA FORMAT

The chemical and biological data are presented in a series of sections, summarised below,
on a site-by-site basis.

Section 1:

Time series graphs of key spot sampled chemical determinands for individual
samples.

Summary table for key chemical determinands including: the mean over the
1988-1993 baseline period; the mean for the current year (2014-2015) and
the standard deviation for the current year. The normal number of
observations per year is 4 for lakes and 12 for streams.

Section 2:

Macroinvertebrates. Time series of macroinvertebrate taxon % abundance in
annual aggregated samples (5 kick samples from lake littoral habitats or from
riffle areas in streams), and annual total number of individual animals. Some
species occurring at less than 1% relative abundance are omitted.
Macroinvertebrate summary statistic time series:
1) total number of individuals;
2) number of individuals identified at Genus level only (excludes some
ubiquitous groups such as the chironomids and oligochaetes);
3) total number of taxa;
4) Diversity Indices:
a) Hil’'s N1, the exponent of Shannon’s Index and a measure of the
number of abundant species in a sample (Hill, 1973).
b) Hil's N2, the reciprocal of Simpson’s Index and a measure of the
number of very abundant species in a sample (Hill, 1973).
c) Es, a measure of evenness based on the ratio (N2-1):(N1-1). As a single
species becomes more and more dominant, Es tends to zero.

Section 3:

Salmonids. Summary plots showing salmonid densities (number per meter
squared) and associated uncertainty estimated from depletion
electrofishings. Data are shown for each reach and year of the monitoring
period. (0+ = new recruits, “fry”, >0+ = all juvenile fish over one year of age,
“parr”). The lower reach is coloured red, middle reach green and upper reach
blue.

Section 4:

Epilithic diatoms. Time series of annual mean percentage frequency (from 3-
4 replicate samples) of taxa occurring at greater than 2 % abundance in any
one sample.

Epilithic diatom summary statistic time series. Mean, maximum and minimum

for:

a) Hill's N1 (see above)

b) Hil's N2 (see above)

c) Es(see above)

d) Diatom inferred pH (Di pH), reconstructed from the diatom data using C2
(Juggins, 2007) running the Weighted Averaging Partial Least Squares
method and using pH training set data from the SWAP project (Stevenson
et al. 1991). Bootstrapping was performed to choose the best Component




to use for the reconstruction. Component 2 improved the model prediction
by over 5% and was therefore chosen, and is shown here alongside the
diatom percentage abundance stratigraphy.
pH reconstructions are intended only for application to sedimentary diatoms
but directional trends in inferred pH of epilithic assemblages should provide
an indication of the direction of a response to changing acidity.

Section 5:

Aquatic macrophytes. For lakes relative species abundance determined on
a five point scale (comparable to the DAFOR scoring system, Palmer et al.
1992) following shoreline survey, shore transects and deep water grapnel
trawls, as follows:

1. rare/infrequent

2. occasional but not abundant

3. widespread but not abundant

4. locally abundant

5. widespread and abundant
For streams, total macrophyte cover estimated for 5m sections of a 50m
survey stretch and each then partitioned into proportional species abundance
to provide percentage cover for each species. Data analysed for this report
are the mean species cover estimates for the 50m stretches.

Section 6:

For lake sites only. Histogram of diatom species composition from annually
retrieved sediment traps. Species occurring at less than 1% abundance in all
years are omitted.

Section 7:

For lake sites only. Time series graphs of annual data from thermistors
attached to the sediment traps. Thermistor pairs are used, one 1.5m from the
lake bottom and the other 1m from the water surface.

Section 8:

For lake sites only. Time series depth-temperature contour plot of data from
a thermistor chain suspended near the deepest part of the site.

Section 9:

Llyn Llagi, Round Loch of Glenhead and Lochnagar only. Time series graphs
of annual data recorded by In-Situ logger devices. One device is situated in
the lake and records water temperature and stage height. Another device is
positioned in the lake outflow and records temperature, stage height and
conductivity.

After the site by site data a final section presents sediment trap Mercury, Lead and
Spheroidal Carbonaceous Particle concentrations for all the lake sites.
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pH

ANC peq ™

Excess SO4Tpeq I

ca? + MgT(ueq I'W)

6. SITE DATA

6.1. Loch Coire nan Arr

6.1.1. Spot sampled chemistry data
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Mean 1%t 5 yrs 6.39 42.66 42.44 62.85 239.69 9.49 12.55 2.85 274.34 41.14 12.37 2.80 1.50
03-08 mean 6.24 45.39 37.75 60.14 230.24 7.80 15.00 2.64 289.60 32.13 1.76 2.57 3.54
03-08 std dev 0.29 23.63 8.90 19.70 75.62 2.68 6.89 1.65 128.36 9.50 12.75 1.27 1.98

Chemistry sampling ceased 2008
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6.1.2.1.

6.1.2. Macroinvertebrate data

Percentage abundance summary, Loch Coire nan Arr
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6.1.2.2.

Summary statistics, Loch Coire nan Arr

Hill's N1 Total No. Taxa No. Inds Genus Level Total No. Inds
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2500

2000 -
1500 -
1000 + -

500

1988

400

1990

1992 1994 1996 1998 2000 2002 2004 2006

300 4
200 +-
100 -

1988

1990

1992 1994 1996 1998 2000 2002 2004

1988 1990

1992 1994 1996 1998 2000 2002 2004

1988 1990

1992 1994 1996 1998 2000 2002 2004

1988 1990

1992 1994 1996 1998 2000 2002 2004

1988

1990

1992 1994 1996 1998 2000 2002 2004

Invertebrates not collected after 2007
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6.1.3. Fish data (for outflow stream)

6.1.3.1. Summary of Trout fry densities (numbers m2), Loch Coire nan Arr
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Page 24 of 290



6.1.3.2. Summary of Trout parr densities (numbers m2), Loch Coire nan Arr
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6.1.4. Epilithic diatom data

6.1.4.1. Percentage abundance summary, Loch Coire nan Arr
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6.1.4.2. Summary statistics, Loch Coire nan Arr
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6.1.5. Aquatic macrophyte data, Loch Coire nan Arr
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6.1.6. Sediment trap data, Loch Coire nan Arr

Relative percentage frequency of diatom taxa.
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6.2. Allt a’Mharcaidh

6.2.1. Spot sampled chemistry data
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6.2.2. Macroinvertebrate data

6.2.2.1. Percentage abundance summary, Allt a’Mharcaidh
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6.2.2.2.

Summary statistics, Allt a’Mharcaidh
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6.2.3. Fish data

6.2.3.1. Summary of Salmon fry densities (numbers m2), Allt a’Mharcaidh
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6.2.3.2. Summary of Salmon parr densities (numbers m2), Allt a’Mharcaidh
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6.2.3.3.  Summary of Trout fry densities (numbers m-), Allt a’Mharcaidh
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6.2.3.4. Summary of Trout parr densities (numbers m-?), Allt a’Mharcaidh
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6.2.4. Epilithic diatom data

6.2.4.1. Percentage abundance summary, Allt a’Mharcaidh
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6.2.4.2. Summary statistics, Allt a’Mharcaidh
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6.2.5. Aquatic macrophyte data, Allt a’Mharcaidh

Percentage Species Cover
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6.2.6.

Thermistor data, Allt a’Mharcaidh
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pH
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Excess 5042 ueq | !

Z(ueql™)

Ca® +Mg

6.3. Allt na Coire nan Con

6.3.1. Spot sampled chemistry data

7.0 100 ¥
65 [ ote el kg AT AR A A !
. A Mok y %e .-..' PR ] g ey .1 my WA e o o . .
6.0 o st I8 .: .f:. st o‘.c' .." L o 1 ot "5. N el 2o L _:._ 60
Nl e [wlIN \. i 11T il .y ...“‘. 4.“‘ LI Allfget]]] oul ".. =y
55 -.: . -.. i :: 4ol e - | AIER Y L bl 1 ] g 40
o ol Y T I | i .. R L =
5.0 ! 1 LY i . : ; 8 20
4.5 0
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
120 - 20
1001 ! M I, N el d L kalllg 7 — 15 | ] [
80 1 (BRI HBIF R KRN NFAERRiE! IRLTRRN ..".'..: 2 . 2 lp 1
60 . v 0o rls - >~ CRITIREL E LAY SRR ISl S Y = 10 a1 . t. o .
w0 | [ AT Hr [ 1ol U8R TN T T i S LR L . 'l
IR S A P A 'S A A U U1 SN AP S N1 AU, SR |3 LR (10 FRANNG Y S| ERA S TH B TS
20 | rol Tl s t {19 1 - Po ol S e T T e e e e TR T Ty
e . : 4 O ] b ] ¢ B I R e i L ey — wa e md §—
0 - 3 A L 0

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

14 ¥
AFIFINEREIR
12 - b 13 L - T - .
- » . v . e
L 10 n o ' T AT il
g; 8 . st L : --, o '»_ s s e . S _.:
. . . . 3
. F AN . [ . . %] l& 1 L . -
- . - L]
Q 6 . T . e & ‘-" “:._ T .‘,-"..‘ Y i “',.. EE
(o] P s e . N s le . : o I 4 2 "
4 B, 1y 1 s B S Py " “w e PVCEE SPE i
o LN BT iy . L B I T e iy ¥ e -
sl At Al gLt e A P - “ ¢ W
2 l“.-.‘ . * ‘f’ - i) - - o ‘. 1 .
b
0 - -

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

300 800

250 | 1 2 . . ] " | '
20 | h Tt T e R e T —
150 .~:°.°::”~h-‘.-;".~ v." ..1:.;”- .-::.:. m o :.';; ;.-:"', :.,_.‘_ f: 400 ".. K ...,, '." Jil ;«.,‘.‘:, ‘.',.:':... v b ' CoL Y N,
1:2 RN R S SR R R i SR © 20 | JTF NN RO ARy RGO ' ; "_J':.‘\'.}.. Ny -..,:;
0 0
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

pueql 1, *ugl L *mgl? | pH ANC Ca? Mg * Na * K* *Soluble Al *Labile Al Cl- *S0,%  xS0,* NOz;-  **DOC
Mean 155 yrs 5.81 32.14 58.91 70.20 274.34 9.14 64.76 21.47 325.23 62.07 27.96 4.79 3.18

14-15 mean 5.63 53.86 51.04 65.78 265.36 8.05 85.67 14.75 289.17 42.21 11.89 1.88 7.83

14-15 std dev 0.48 38.01 13.78 33.59 126.15 2.71 34.14 11.93 186.63 15.60 8.48 0.78 4.26

Page 42 of 290



6.3.2. Macroinvertebrate data

6.3.2.1. Percentage abundance summary, Allt na Coire nan Con
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6.3.2.2.

Summary statistics, Allt na Coire nan Con
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6.3.3. Fish data

6.3.3.1. Summary of Salmon fry densities (numbers m), Allt na Coire nan Con
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6.3.3.2. Summary of Salmon parr densities (numbers m2), Allt na Coire nan
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6.3.3.3. Summary of Trout fry densities (numbers m-?), Allt na Coire nan Con
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6.3.3.4. Summary of Trout parr densities (numbers m2), Allt na Coire nan Con
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6.3.4. Epilithic diatom data

6.3.4.1. Percentage abundance summary, Allt na Coire nan Con
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6.3.4.2. Summary statistics, Allt na Coire nan Con
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6.3.5. Aquatic macrophyte data, Allt na Coire nan Con
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6.4.1. Spot sampled chemistry data

¥ 140 ¥
. - 120 1
H— AT i . > 100
L L3 . P - ‘,“. P vy "- - 1--‘ | A = 80 ] .
o LR AL VLA o — T \ v e L Lol A Pl P é 60
e .‘ A * H —* E 40 T . oty . [ |
-y 20 ] " r —- .. “. L - . ar — Al . 4 .‘... A RN
0 e L y e petes e
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
- 35
F, 1 . 30 . N
- .. t h e it h - —_ 25 ] i .'l
. . 1 ! ’ A\ T \ g 20 Adwa [ L i v
- '-.v. -." ot e Fad ted e il A . ' * ug 15 . . o . * ‘.'. ) .-' ' . I .. .. b " .a'.
- T e W % | g 10 ._.. FELL LR AVEWERY,
b 5 Il .
! 0 '
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
. ? -
. 6 ¥
. - f L] . —_ 5
I el e B e Y S . | 2 4 1y . 3
- T '.“" s ." .'..' "'.a e e 2 3 ! . . H 'o. . + . b
" e - '-.'.o.c .o'...._ 8 2 . p L ] .. et y \J . .'. \ . | o'-. pr i
1 ! ...n' ..... .°.. P '.'.h aanet s LV B Y RTT d he
o L AT
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
350
300
. " ) T 250
| wet e '-...- ..-,._'- ..'-...c.'i v o -.- sen i, . ot E" 200 .
‘ . it - T e = 150 — '
S 100 R T T PR P P I P P RO
50 o . » e e . e L. wete .
0
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
peql 1, *ugl L ¥*mgl? | pH ANC Ca? Mg * Na * K* *Soluble Al *Labile Al Cl- *S0,%  xS0,* NOz;-  **DOC
Mean 1%t 5 yrs 5.41 2.96 28.86 30.35 92.22 7.62 30.88 17.15 87.31 60.41 51.25 11.13 0.84
14-15 mean 5.55 16.83 20.77 23.54 76.17 5.43 28.50 9.25 67.39 28.33 21.26 14.30 2.70
14-15 std dev 0.15 9.18 2.61 4.01 13.66 0.59 4.04 4.57 17.42 1.66 1.41 1.65 1.13

Page 54 of 290



6.4.2. Macroinvertebrate data

6.4.2.1. Percentage abundance summary, Lochnagar
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6.4.2.2.

Summary statistics, Lochnagar
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Density (n/m2)

6.4.3. Fish data (for outflow stream)

6.4.3.1. Summary of Trout fry densities (numbers m), Lochnagar
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Density (n/m2)

6.4.3.2.

Summary of Trout parr densities (numbers m), Lochnagar
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6.4.4. Epilithic diatom data

6.4.4.1. Percentage abundance summary, Lochnagar
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6.4.4.2. Summary statistics, Lochnagar
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6.4.5. Aquatic macrophyte data, Lochnagar
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6.4.6. Sediment trap diatom data, Lochnagar
Relative percentage frequency of diatom taxa
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6.4.7. Sediment trap thermistor data, Lochnagar
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Water Depth (cm)

6.4.8. Thermistor chain data, Lochnagar
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6.4.9. Automatic sensor data, Lochnagar

6.4.9.1. Lake sensor data, Lochnagar
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6.4.9.2. Outflow sensor data, Lochnagar
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6.5.1. Spot sampled chemistry data
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6.5.2. Macroinvertebrate data

6.5.2.1. Percentage abundance summary, Loch Chon
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6.5.2.2.

Summary statistics, Loch Chon
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Density (n/m2)

6.5.3. Fish data (for outflow stream)

6.5.3.1. Summary of Trout fry densities (numbers m2), Loch Chon
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Density (n/m2)

6.5.3.2.

Summary of Trout parr densities (numbers m2), Loch Chon
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6.5.4. Epilithic diatom data

6.5.4.1. Percentage abundance summary, Loch Chon
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6.5.4.2. Summary statistics, Loch Chon
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6.5.5. Aquatic macrophyte data, Loch Chon

Species Scores (1-5)
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6.5.6. Sediment trap diatom data, Loch Chon

Relative percentage frequency of diatom taxa
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6.5.7. Sediment trap thermistor data, Loch Chon
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6.6. Loch Tinker

6.6.1. Spot sampled chemistry data
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6.6.2. Macroinvertebrate data

6.6.2.1. Percentage abundance summary, Loch Tinker
Pisidium sp‘t. I n I I | N | I Hum . —;—_I-I_——I_L——-zo
OLIGOCHAETAi -
LEPTOPHLEBHDAEL_I___I - E_ 1 sl.- I =00l ED
Nemoura sp. | n 0
Leuctra sp. | -

Gyrinus caspius |

QOulimnius tuberculatus | m

Sialis lutaria |

Plectrocnemia sp. |

Polycentropus sp. |

Polycentropus flavomaculatus |

Cyrnus sp. |

Cyrnus trimaculatus |

Tinodes waeneri |

Agrypnia varia |

LIMNEPHILIDAE | =

Limnephilus sp. |y

Limnephilus lunatus |

Anabolia nervosa | -

\
\
|
i
i
\
\
\
|
\
|
Oxyethira sp. | - m o
|
-
|
i
|
\

Athripsodes sp. | -

20
Mystacides sp. o

Mystacides azurea |

TIPULIDAE |
CULICIDAE |

|
Sericostoma personatum | J
\
|

CHIRONOMIDAE
EMPIDIDAE | J

enssemawons a1 In00allal]_allinal HHHH

T T T T T T T T T T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

2014 and 2015 samples archived, awaiting funding for analysis.
No sampling in 2001 due to Foot and Mouth restrictions.

Page 79 of 290



6.6.2.2.

Summary statistics, Loch Tinker
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Density (n/m2)

6.6.3.1.

6.6.3. Fish data (for outflow stream)

Summary of Trout fry densities (numbers m2), Loch Tinker
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No analysis after 2006 due to funding cuts.
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Density (n/m2)

6.6.3.2.

Summary of Trout parr densities (numbers m2), Loch Tinker
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6.6.4. Epilithic diatom data

6.6.4.1. Percentage abundance summary, Loch Tinker
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6.6.4.2. Summary statistics, Loch Tinker
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6.6.5. Aquatic macrophyte data, Loch Tinker

Species Scores (1-5)
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6.6.6. Sediment trap diatom data, Loch Tinker
Relative percentage frequency of diatom taxa

Eunotia curvata |

Achnanthes [scotica/marginulata] |

Eunotia flexuosa |

Cymbella perpusilla | _ o

Navicula subtilissima |

Achnanthes altaica |

A I N AN N N

Eunotia pectinalis var. ventralis |

20
Fragilaria virescens var. exigua h I I | | I I I l EEsEE=0H I l | | J
0

Eunotia rhomboidea |

Nitzschia palea |

Navicula radiosa var. tenella - .
Nitzschia perminuta ey F AR - EmE | Em .

10

20
Brachysira vitrea .

Cymbella lunata g e Al mem =0 mE _io
Cymbella microcephala - .

Eunotia pectinalis var. minor f. impressa |

0

Eunotia exgracilis | |

20
Frustulia rhomboides var. saxonica L_I_I_I_I_I_I_I_I_I_I_L-J_IL_J_L-J_I_I_i

Frustulia rhomboides var. viridula | - o m .
Navicula leptostriata ,
Brachysira brebissonii [ - - - T -,

Achnanthes minutissima |

Navicula angusta |

Eunotia exigua |

Achnanthes marginulata | - - |

Tabellaria flocculosa

Eunotia sp. | - - e m o |
Peronia fibula | -- . |
Nitzschia gracilis | |
Cymbella hebridica | = - L,
Eunotia naegelii | -
Eunoctia pectinalis | -

Tabellaria quadriseptata | l

20
Eunotia incisa 1 - I i
(1)

Nitzschia frustulum | - -

Achnanthes microcephala |

1991 1893 1985 1997 1999 2001 2003 2005 2007 2009 2011 2013
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6.6.7. Sediment trap thermistor data, Loch Tinker

Temperature (C)
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6.6.8. Thermistor chain data, Loch Tinker

Measured

Daily Mean

Temp
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(wo) yideq Jeyepn
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Dashed lines = 2° C Interpolated Isotherms

04-14

12-13

08-13

Year)
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6.7. Round Loch of Glenhead

6.7.1. Spot sampled chemistry data
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6.7.2. Macroinvertebrate data

6.7.2.1. Percentage abundance summary, Round Loch of Glenhead

20
Radix balthica—‘l n | | I_mEm = J .

Pisidium sp. | - |

- o]
OLIGOCHAETA I m m [ n 0

Siphlonurus lacustris | |

0
40

20
LEPTOPHLEBIIDAE

Leptophlebia vespertina |

Leuctra sp. |

Leuctra nigra |

Nebrioporus depressus |

Nebrioporus griseostriatus |

Sialis lutaria |

POLYCENTROPODIDAE |

Plectrocnemia sp. |

Polycentropussp. | _ o o - mm

Polycentropus flavemaculatus |

LIMNEPHILIDAE |

Potamophylax sp. |
TIPULIDAE |_ - n

LIMONIIDAE |

CULICIDAE |

CHIRONOMIDAE
EMPIDIDAE | - iD

TOTAL NO. INDIVIDUALS HHHHHHHH 00 allnanffln HH .

T T T T T T T T T T T T T T
1988 1990 1992 1894 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

No sampling in 2001 due to Foot and Mouth restrictions.
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6.7.2.2. Summary statistics, Round Loch of Glenhead

No. Inds Genus Level Total No. Inds

Total No. Taxa

2000
1500 -
1000 -
500 -
0

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

100
80 -
60 -
40 +
20 4

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

0 T T T T T T T T T T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Hill's N1

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Hill's N2

3
2.5 4
2 4
1.5 4
1 -
0.5 1
0 T T T
1988 1990 1992 1994

1988 2000

2004 2006 2008

1996 2002 2010 2012 2014

E5

0.8
0.6 1
0.4 4
0.2 4

0 T T T
1988 1990 1992 1994

1998 2000

1996 2002 2004 2006 2008 2010 2012 2014

No sampling in 2001 due to Foot and Mouth restrictions.
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6.7.3. Fish data (for outflow stream)

6.7.3.1. Summary of Trout fry densities (numbers m2), Round Loch of
Glenhead

0.8 1.0 1.2
|

Density (n/m2)
0.6
|

0.4
|

0.2
|

0.0
|

ALt

I I I I I
1990 1995 2000 2005 2010 2015

Year

o Lower Reach
o Middle Reach
o Upper Reach
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6.7.3.2.

Summary of Trout parr densities (numbers m?), Round Loch of
Glenhead

1.2

1.0

Density (n/m2)
0.2 0.4 0.6
| | |

0.0
|

1990 1995 2000 2005 2010 2015

Year

o Lower Reach
o Middle Reach
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6.7.4. Epilithic diatom data

6.7.4.1. Percentage abundance summary, Round Loch of Glenhead

Synedra sp. |

Eunotia pectinalis var. minor |

Navicula hoefleri |

Eunotia [sp. 10 (minima)] |

\
|
\
\
\
Tabellariabinalisf.elliptica | @ @ o g HEE ol = BEm= |

Navicula cumbriensis | g -_— e = - 0

&

20

Tabellaria quadriseptata 0
Brachysira serians | - B e | 0
Tabellaria binalis | - Ly
Eunotia [vanheurckii var. 1] | n - | 0
Eunotia sp. | L,

Navicula mediocris | o - Ly
Achnanthes marginulata | - - - - 0
Eunctia rhomboidea J_-;_I_;.;_____.—_u-u.io

40
20

Eunotia incisa 0

20
Eunotia naegelii L___I_I_I_-_-___I_I_I_-_I_I_I_I_I_-_I_-_l_-___-_-‘io

20
Brachysia brebissonii 1I_|_|_-_I_I_I_I_I_I_I_I_l_-_|_l_l_l_l_l_l_l_l_-_l_i

Eunotia denticulata | - - J

Eunotia vanheurckii | -

Eunotia vanheurckii var. intermedia |

20
Frustulia rhomboides var. saxonica

0
Peronia fibula - 0

Navicula subtilissima |

20
Tabellaria flocculosa | - ol = - I [ | .’0

Brachysira vitrea |

Navicula leptostriata |

T T T T T T T T T T T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
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6.7.4.2. Summary statistics, Round Loch of Glenhead

Hill's N1 Range & Mean

1994 1996 2008 2010 2012 2014

Hill's N2 Range & Mean

0 T

1988

T T T T T T T T T T T T T T T T T T T T T T T T

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

E5 Range & Mean

1988

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Di pH Range & Mean

5.1
4.9 -
4.7 -
4.5 -
4.3 T

1988

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
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6.7.5. Aquatic macrophyte data, Round Loch of Glenhead

Species Scores (1-5)

Glyceria fluitans 3_ -

Racomitrium aquaticum 3

Diplophyllum albicansa

Mnium hornuma

. fmmn o pm e

Carex rostrata 1

Filamentousgreenalgae g mllmll . 1 = - . B = | L E
£

Eleocharis palustris i_.

Juncusbulbosusvarflutans A EM A AN 0 B B B B 0 N n ¥

Marsupella emarginatag

——— e e o .. E

Nardiacompressaa EIEEE B B B & B = E

Scapania undulataa_ -

Lebelia dortmanna i | | I I I I I l l l l l l l E

Isoetes lacustris i iz 1 s 0D 0 0 1 | | f

Littorella uniflora i EEE-.m m ®m ®m ®m ®m m ] | E

Juncus articulatus/Juncus acutiflorus indet.g EEEEE = ®m m _®m _®m = = - E
Ranunculus ﬂammulaa EEEE mE m m ®mE ®m = - - E

Sphagnum (aquatic undet.)a " = - = =

Sparganium angustifclium g - 2 m m 0 = = - = é

Potamogeton polygonifolius 1. _ _

.

.

Batrachospermumsp. . m m o o N B B B T

Myriophyllum alterniﬂoruma = -

-

Hyocomium armoricuma

Do o o o o e o0 o o o o o0 o o Mo o o (1o o0 oo 0o O o

i
[

Juncus conglomeratusa

T T T T T T T T T T T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

No survey in 2007 due to funding cuts
2012-14 Bryophyte IDs pending
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6.7.6. Sediment trap diatom data, Round Loch of Glenhead
Relative percentage frequency of diatom taxa

Eunotia [sp. 10 (minima)] |

Eunotia [vanheurckii var. 1] | _

Frustulia rhomboides |

\

\

- \
Navicula cumbriensis | - \

Navicula hoefleri L—J_-_I_-_-_-_-"J______l-;_—b

Pinnularia acuminata | — \

Tabellaria binalis f. elliptica - - .

Cymbella hebridica |

Eunotia denticulata | _

Fragilaria virescens var. exigua | -

Aulacoseira perglabra | - - -

Cymbella aequalis | _

\

-

Cymbella perpusilla |_ |
\

\

\

_

Eunotia bactriana |

Navicula madumensis .
Brachysira brebissonii |y - - - - = .
"

0

20

Tabellaria quadriseptata

0
Achnanthes marginulata .

Brachysira vitrea | - - \

Eunotia rhomboidea = u .
Peronia fibula | w . - - - - -iu

Eunotia exigua | - |

0

Pinnularia biceps | |

Eunotia naegelii J__-_____-___-_-_-_-_-_—_-_-_-_-_______-___-___J;D

20
T TTTT 1 111 [T TPTTI11

Eunotia vanheurckii | 1,
Frustulia rnomboides var. viridula |~ o o e o o e -
Brachysira serians | _l .
j I I I I km
Frustulia rhomboides var. saxonica ,
Eunotia sp. |_ - L,

Eunotia vanheurckii var. intermedia | [ - -

0

Navicula cocconeiformis | |

Navicula Ieptostriata] snlinlin.=m . I ] . I |- i

0
Tabellaria flocculosa - ,

Navicula subtilissima | -

Achnanthes minutissima |

Eunotia curvata |

|
|
|
Aulacoseira distans var. nivalis | - |
\

Navicula radiosa var. tenella |

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
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6.7.7. Sediment trap thermistor data, Round Loch of Glenhead

Temperature (C)
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6.7.8. Thermistor chain data, Round Loch of Glenhead

Measured

Daily Mean

Temp

(°C)

(wo) yydeq Joyepn

04-14 08-14 12-14 04-15 08-15
Date (Month - Year)

12-13

08-13

2° C Interpolated Isotherms

Dashed lines
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6.7.9. Automatic sensor data, Round Loch of Glenhead

6.7.9.1. Lake sensor data, Round Loch of Glenhead

Average Daily Temperature (C)
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20

‘%
15 1 3
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Data gaps due to instrument malfunction.
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Data gaps due to instrument malfunction.
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Average Daily Temperature (C)

AN

Outflow sensor data, Round Loch of Glenhead
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pH

ANC peqg 1’

Excess SO4° neq | !

p

+Mg” (neql

ca®
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6.8. Loch Grannoch

6.8.1. Spot sampled chemistry data
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6.8.2. Macroinvertebrate data

6.8.2.1. Percentage abundance summary, Loch Grannoch

Pisidium sp. | _ o

40
20
OLIGOCHAETA 0

20
Siphlonurus lacustris l___AL_‘_‘__.—AIEO

Ameletus inopinatus | - |

LEPTOPHLEBIIDAE

20
Nemoura sp-Ll_I_I - - - FO

Nebrioporus depressus | - J 9
Oulimnius sp. | | 9

E' I )??O

Oulimnius tuberculatus ] 0
POLYCENTROPODIDAE | - | 0
Polycentropus sp. | - | o
Polycentropus flavomaculatus | I_L-_Lio

Cymus sp. |

Cymus flavidus |

Agrypnia varia | -

LIMNEPHILIDAE | -

I
il
I
Lo
20
Anabolia nervosaL_._I - - ja
I
il

Chaetopteryx villosa |

Mystacides sp. | ]

CHIRONOMIDAE
EMPIDIDAE |

TOTAL NO.INDIVIDUALS HHWHHHHHHHHH allo. HHH -

T T T T T T T T T T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

2014 and 2015 samples archived, awaiting funding for analysis. Not sampled in 2011.
No sampling in 2001 due to Foot and Mouth restrictions.
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6.8.2.2. Summary statistics, Loch Grannoch
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2014 and 2015 samples archived, awaiting funding for analysis. Not sampled in 2011.
No sampling in 2001 due to Foot and Mouth restrictions.
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6.8.3. Fish data (for outflow stream)

6.8.3.1. Summary of Trout fry densities (numbers m2), Loch Grannoch
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6.8.3.2. Summary of Trout parr densities (numbers m=?), Loch Grannoch
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6.8.4. Epilithic diatom data

6.8.4.1. Percentage abundance summary, Loch Grannoch

Navicula difficillima [
Nitzschia gracilis |_

Pinnularia subcapitata var. hilseana ]_I_. -

Eunotia exigua% -

Achnanthes [altaica var. minor] il___._._l_._._.

Achnanthes altaica | _

Eunotia [vanheurckii var. 1] |

Frustulia rhomboides |
Pinnularia irrorata | _

|
|
|
|
Eunotia sp. | |

Asterionella ralfsii i. - .j
0
Eunotia rhomboideaL_._._._.___. J—— .—-—.—.—-—-—-—-—io

Navicula mediocris | |
Achnanthes austriaca var. minor |

Tabellaria quadriseptata

Eunotia incisa

20
Tabellariaflocculosa.. - Emeemmml o= _-I---__J

Tabellaria binalis f. elliptica ——— | - - - - i_D
Achnanthes marginulata | - ™ - |
Eunotia [sp. 10 (minima)] | ] |

40
20
Frustulia rhomboides var. saxonica

Achnanthes austriaca var. helvetica |
Cymbella perpusilla |

Navicula cumbriensis |

|
|
|
Eunotia vanheurckii var. intermedia | - |

Eunotia curvata | l

20
Brachysira brebissonii [ - - mEl_EEmmBE J

0

Eunotia naegelii | J

Frustulia rhomboides var. viridula | -
|

|

|

|

Peronia fibula | - |
Eunctia minutissima |

Nitzschia perminuta |
Eunotia flexuosa |

Eunotia pectinalis var. minor | -
Eunotia pectinalis | -
Eunotia pectinalis var. ventralis | |
Navicula subtilissima | - .

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
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6.8.4.2.

Summary statistics, Loch Grannoch
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6.8.5. Aquatic macrophyte data, Loch Grannoch

Species Scores (1-5)

Atichumsp. 1 E;
Brachythecium sp. 3_ - E:
Plagiomnium sp. e E:
Cephalozia connivens 3 - E:
Mnium homum _ _ _ _ _ - E:
Calliergon sp. E - - E:
Hygrohypnum sp. L. - - - E:
Amblystegiumsp. 1 _ _  _  _ E;
Drepanocladus fluitans 3________.___. - - E:
Filamentous green algae 3 B B e m - m - £
Nardia compressa i EEEEER B B B B ] E:
Marsupella emarginata 3 _____ - - - E:
Equiscumfluviatile mummmm = = = - - £
Eleocharis palustiis ; EEEEE = = = = m j:
Littorella uniflora i EEEEE B B E = ] é:

Carex rostrata ;..... = = = = [ éz
lsoeteslacustis AABNENE N B B B | | f:

Juncus articulatus/Juncus acutifiorusindet m e mm mm = = = = = é:
Phragmites austalis m e mmmm = = = = - .
Ranunculus flammula 3 —— e e e e - E:
Juncus bulbosus var. fluiians; amuls B = m = = é:
Nymphaea alba 3 - o B B o m om - j:
Sphagnumaquaticundet s mmum @0 B B H & | | E:
Lobelia dortmanna i msmmsml B =H =B = ™~ fz
Glyceria fluitans ER - - j:
Polytrichum commune 3 - E:
Hyocomium amnmoricum 3 - Ei
Atrichum undulatum 3 - E;

T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

No surveys 2007-2011 and 2013-2015 due to funding cuts
2012 Bryophyte IDs pending
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6.8.6. Sediment trap diatom data, Loch Grannoch

Relative percentage frequency of diatom taxa

20
Achnanthes [altaica var. rninor]]_l_l_l_. - F
\
\
\
\
l

Pinnularia divergentissima |
Navicula soehrensis |

Achnanthes altaica |

Pinnularia subcapitata var. hilseana |

Fragilaria [cf. oldenburgiana PIRLA pl 20, 61-2] | - -
Tabellaria binalis | - -

Brachysira brebissonii |

Eunotia [sp. 10 (minima)] |

Pinnularia irrorata |

Eunctiarhomboidea || o w m M — m — = = - i
|
|
|
|
|

Achnanthes austriaca var. minor | N TN -

Cymbella perpusilla - o - mm .

Eunotia microcephala var. tridentata |

Navicula cumbriensis |

Navicula mediocris |

\

Ly
Navicula hassiaca | |

\

Eunotia incisa
Eunotia microcephala | |
Tabellaria binalis f. elliptica | - - - |

Frustulia rhomboides var. saxonica | Emmm - o B0 - .

Eunotia exigua | - - ‘

0
Tabellaria flocculosa - EEm Em -
0
"

o

20
Tabellaria quadriseptata

-0

Aulacoseira lirata var. alpigena | -

Eunotia sp. | -

Achnanthes marginulata |

Fragilaria virescens | -

Eunotia vanheurckii var. intermedia | -

Frustulia rhomboides var. viridula | -

Eunotia iatriaensis |

Eunotia naegelii |

Eunctia denticulata | -

I

|

\

\

\
J
|

\

\
Eunctia pectinalis var. minor | - i
i

Eunotia pectinalis var. ventralis | - m

Asterionella ralfsii - - -

Fragilaria oldenburgiana | |

Aulacoseira distans | - \

20
Eunotia peclinalis} I_I_I_iij
I

Aulacoseira ambigua |

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
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6.8.7. Sediment trap thermistor data, Loch Grannoch

Temperature (C)

25

20

15

0

A _P.!'a ;l K |{}; Wy k
';"'{l'lll'ﬂ'l'ﬂll'ﬁl'ﬂ
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I

Wi,
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Top Thermistor Bottom Thermistor

T T T T T T T T T T T T T T T T
25-Jul-99  25-Jul-00  25-Jul-01  25-Jul-02  25-Jul-03  25-Jul-04  25-Jul-05  25Jul-06  25-Jul-07  25-Jul-08  25-Jul-09  25-Jul-10  25-Jul-11  25-Jul-12 25-Jul-13  25-Jul-14  25-Jul-15
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Water Depth (cm)

6.8.8. Thermistor chain data, Loch Grannoch

Measured
Daily Mean
Temp
(°C)

0 No Data
200 - 24
22
600 18
800 - 16
14
1200 - 10
1400 - 8
i 6
1600 ] ']- 4
1800 A 2

08-13 12-13 04-14 08-14 12-14 04-15 08-15

Date (Month - Year)

Dashed lines = 2° C Interpolated Isotherms
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Excess SO, peq | ANC peq !

ca® +Mg? (neq )

6.9. Dargall Lane

6.9.1. Spot sampled chemistry data
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60 .,,, o ".-." ol aln iy i BT wog ol ; L1 | 1
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20 . L] : e 2 "“'/"‘.‘ .\: "fﬂ-v\.‘-’&’- ) ..o *-( .,nl'-“"h :‘v"-"'h"- i ..: +" .:o.‘.?.-.. -
0 0 - - -
1988 1990 1992 41994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
200 400
150 e . - < — 300 S . 1 i i
& :" T 1 TR 1. 1s 1 - TR i . \: s 7 o .1- b TR .a L1 1 .J 4 . . -f L | :
,r. o..d” (AAE R L L B R PR 2 e o bt 10 e e 1 [} CE 4 TR
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so |- ST ) R 4 ey A B 400 | ¥ 4 NVT RN v e T "'.\.‘.\, .r.'.' i
0 0
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
peql?® *uglt *mgl? | pH ANC Ca? Mg * Na * K* *Soluble Al *Labile Al Cl- *S0, % XS04% NO;~  **DOC
Mean 1% 5 yrs 5.44 3.42 51.60 55.79 182.12 9.10 54.45 39.18 208.14 82.31 60.49 10.47 1.40
14-15 mean 5.90 26.20 48.54 47.58 162.34 8.47 27.92 7.92 177.59 48.99 30.36 6.39 2.72
14-15 std dev 0.37 16.06 17.78 11.34 32.73 3.10 11.87 6.13 51.19 6.31 5.70 6.58 1.24
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6.9.2. Macroinvertebrate data

6.9.2.1. Percentage abundance summary, Dargall Lane
20
OLIGOCHAETA | ol m = n - FO
Baetis sp. | |o

Brachyptera risi | - | o

20
Protonemura sp. EL_I_I___-___-_I_-_I_I_-_._I_I_-___I_____-__EO
40
20
Amphinemura sulcicollis o
40
20

Leuctra inermis

20
Leuctra hippopus L_I___._I_._I_. - - FO

20
Isoperla grammatica EL_-_I_I_-_I_I_-_I_l_I_-_l_l_l_I_I_I_l_I_I_I_l_l_I_.IEO

40

Siphonoperla torrentium

0
Plectrocnemia sp. - I - Fa

I

I

I

I

I

I

I

Plectrocnemia conspersa |

Polycentropus sp. |

=]

Hydropsyche siltalai |

(=]

LIMNEPHILIDAE |

[=]

Potamophylax sp. |

0
TPULIDAE | g _ oo - o
Dicranota sp. | 0
40
20
CHIRONOMIDAE o
SIMULIDAE | o ll m - | I I e T
EMPIDIDAE | |
Q
1200
800

ensnonemmone oot N0C RO

0

T T T T T T T T T T T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

No sampling in 2001 due to Foot and Mouth restrictions.
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6.9.2.2. Summary statistics, Dargall Lane

1500

1000 -

500 -

Total No. Inds

0 T T T T T T T T T T T T T

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

1000
800
600
400 4
200 -

0

No. Inds Genus Level

Total No. Taxa

Hill's N1

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Hill's N2

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

No sampling in 2001 due to Foot and Mouth restrictions.
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Density (n/m2)

6.9.3. Fish data

6.9.3.1. Summary of Trout fry densities (numbers m-?), Dargall Lane
AT
.- ﬁg% m #ﬁﬁ&i$%i i#ﬁ&&%fﬁé#

1990 1995 2000 2005 2010 2015

Year

o Lower Reach
o Middle Reach
o Upper Reach
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6.9.3.2.

Density (n/m2)

1.2

1.0

0.8

0.8

0.4

0.2

0.0

Summary of Trout parr densities (numbers m?), Dargall Lane

4 MWW Wit b,

I I I
1990 1995 2000

Year

o Lower Reach
o Middle Reach
o Upper Reach
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6.9.4. Epilithic diatom data

6.9.4.1. Percentage abundance summary, Dargall Lane

Cymbella microcephala |_ |

0

Eunotia curvata var. attenuata |

- L,

20

Eunotia naegelii 0
Eunofia denticulata | @ _ I 0
Cymbella aequalis | L,
Tabellaria kuetzingiana |  _ m - - | 0

20
Eunotia incisa 0

Achnanthes minutissima |_ |

Eunotia minutissima |

Navicula subtilissima | |

20
Eunotia exigua EL_._-_-_I__-_-_-_I_-_-___-__I - B - ’jg

Tabellaria quadriseptata | |

Eunotia rhomboidea | |

Peronia fibula

Brachysira brebissonii |

Tabellaria flocculosa

Frustulia rnomboides var. saxonica - - - J .
Brachysira vitrea | pelnand,

T T T T T T T T T T T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Page 118 of 290



6.9.4.2.

Summary statistics, Dargall Lane
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6.9.5. Aquatic macrophyte data, Dargall Lane
Percentage Species Cover

Juncus bulbosus var. fluitans |+ ‘

Pelliasp. | + [,
— 40
- — 20
Nardia compressa __+ _tt+t+++ _0
- 40
] —20
Scapania undulata : o
Racomitrium ellipticum | + | 0
20
Marsupella emarginaiaj| + + . F + ull PR AR N I I 0
Blindia acuta | mal e s S
Sphagnum (aquatic indet.) | + | 0
— 40
20

Filamentous green algae ++ B+0+. . ++ |

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

+ Represents <1% abundance
No survey in 2010 due to spate conditions
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Temperature °C

Temperature °C

25

20

15

10

20 1

6.9.6. Thermistor data, Dargall Lane

Apr Jul Oct Jan Apr
Month (2014 - 2015)
1 1
I I I I I
Apr Jul Oct Jan Apr

Month (2013 - 2014)
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Temperature °C

20

Apr

Jul

T
Oct

Month (2012 - 2013)
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pH

ANC peq I

Excess SO4° peq | !

)

+Mg® (peq |

ca®

6.10. Scoat Tarn

.
1

6.10.1. Spot sampled chemistry data
, 300 :
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. . . ] . . .° -~ - . . J b E 30 i . 1 1 . s, N
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140 350 -
120 — 300 .
100 e .. L 250 i r . o
* L - * - - . . * - o - ' o . »
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40 100 - : - L :
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1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
peq |, *ug |, **mg |1 | pH ANC ca* Mg? Na* K*  *Soluble Al *Labile Al cl- *S0,2  xS0,%  NO;~  *DOC
Mean 155 yrs 499 -1968 3524 50.53 177.11 7.97 143.08 131.06 20472  61.00 3953  20.78 0.55
14-15 mean 566 2239 2927  40.00 149.42 6.11 35.50 23.50 164.82  40.35 23.06 9.36 1.97
14-15 std dev 0.38 18.03 13.74 4.99 16.15 1.63 13.99 16.05 18.53 3.02 2.58 2.71 0.85
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6.10.2. Macroinvertebrate data

6.10.2.1. Percentage abundance summary, Scoat Tarn

OLIGOCHAETA | pl,
LEPTOPHLEBIIDAE | -n,

Siphonoperla torrentium |_ - |

Agabus arcticus |

Agabus bipustulatus | |

Sialis lutaria |

POLYCENTROPODIDAE |

Plectrocnemia sp. |

Plectrocnemia conspersa | J 0
Polycentropus sp. | [ | .
Polycentropus flavomaculatus | - l_io
Cyrmus sp. | -m 1. L,
Cyrnus flavidus | - _ 0
LIMNEPHILIDAE | - - e,
Halesus sp. | | o

Halesus radiatus | J

80

60

40

20

CHIRONOMIDAE

3200
2400

1600

=<3
(=1

0

TOTAL NO. INDIVIDUALS (] 1] HH H H HHI‘IHH i H i

T T T T T T T T T T T T T
1988 19901992 1994 1996 1998 2000 2002 2004 2006 2008 20102012 2014

0

No sampling in 2001 due to Foot and Mouth restrictions.
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6.10.2.2. Summary statistics, Scoat Tarn

No. Inds Genus Level Total No. Inds

Total No. Taxa

4000
3000 -
2000 -
1000 1 - -

0

1988

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

150

100

50

1988

1990 1992 1994 1996 1998 2000 2002 2004 2010 2012 2014

1988

1990 1992 1994 1996 1998 2000 2002 2004

Hill's N1

4.0

3.0 -
2.0 4
1.0 1
0.0

1988

1990 1992 1994 1996 1998 2000 2002 2004

Hill's N2

2.0

1.5 1
1.0
0.5 1
0.0

1988

1990 1992 1994 1996 1998 2000 2002 2004

ES

0.40

0.35 -
0.30 .
0.25
0.20

1988

1990

1994 1996 1998

1992 2000 2002 2004

No sampling in 2001 due to Foot and Mouth restrictions.
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Density (n/m2)

6.10.3. Fish data (for outflow stream)

6.10.3.1. Summary of Trout fry densities (numbers m-?), Scoat Tarn
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19;0 19;5 EULU EULE EUQU 2025
Year

o Lower Reach
o Middle Reach
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Fishing not possible in 2009 and 2012. Fishing no longer funded after 2014.
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Density (n/m2)

6.10.3.2. Summary of Trout parr densities (numbers m-?), Scoat Tarn
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Fishing not possible in 2009 and 2012. Fishing no longer funded after 2014
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6.10.4. Epilithic diatom data

6.10.4.1. Percentage abundance summary, Scoat Tarn

Eunotia lapponica | g
Eunotia tenella | _
Eunotia pectinalis var. minor f. intermedia

0

o

\
\
\
Eunotia bigibba - |
Eunotia monodon |_ m |
\

\

\

J

|
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Eunotia curvata

o
o
o
o
o

Eunotia naegelii g
Eunotia vanheurckii var. intermedia " |

1 20
Tabellariabinalisl -l ..I..._-..-- - ED

Eunotia sp. | - - il
Eunotia exigua - - | :
y 20
Achnanthes minutissima [, _ o l e A — ‘ o

Eunotia [vanheurckii var. 1] - |
Eunotia minutissima - - \ .
Fragilaria virescens var. exigua \ .
Cyclotella kuetzingiana var. minor \ )
Aulacoseira tethera | X
Eunctia rhemboidea N . - - )

1 20
Brachysira brebissoniidl.lllllll.m.w

o

Cymbella aequalis

Eunotia vanheurckii

Navicula subtilissima

Achnanthes austriaca var. helvetica

Eunctia incisa

4 20
Achnanthes marginu\ala;-u-Jj_l_l_l_l-J_L-_l_l_l_l_l_l_l_luio

Navicula hoefleri |
Tabellaria quadriseptata - _
Tabellaria kuetzingiana |

0
o

T 20

Tabellaria flocculosa ] | | - m . J N

Achnanthes austriaca var. minor - |

0

Aulacoseira distans var. nivalis - e ]

o

1 20
Eunotia denticulata g - - I '] I mEm ] l .

Achnanthes [altaica var. minor] -— _

o

1 20
Peroniafbula g g ] - --...-...--l.l{

o
Frustulia rhomboides var. saxonica

Navicula cumbriensis

|

\

Achnanthes scotica - |

Eunctia pectinalis |

Eunctia pectinalis var. minor .
\

\

o
o
o

o
Pinnularia irrorata

Stauroneis montana
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6.10.4.2. Summary statistics, Scoat Tarn

Hill's N1 Range & Mean

20
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10 + -
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6.10.5. Aquatic macrophyte data, Scoat Tarn

Species Scores (1-5)

o

Campylopus sp. §

Pohlia sp. J

Diplophyllum albicans J

Brachythecium sp. §

Dicranellasp.

E
E
E
E
E
E

Hygrohypnum eugyriumﬂ -
Isoetes echinospora ﬂ E
Rhytidiadelphus squarrosus 1 _ _ _ L E

Jungermannia obovatai_._._.___. - m m m = m
Amblystegium spj [ - - = = E
Racomitium aquaticom 3 g _ _ __ _ _ _ _ _~ _~ _~  E
Lobeliadortmanna 4 g w o o o - - -
Hyocomium armoricum j - n E
Cephaloziabicuspidata ] gpmmm ®m B H N = = - E
Nardia compressa i «1000 B = = = 0 1 | | E
lsoeteslacustis g UMM EN H B B H B B 0 w E
Litorellaunifiora p pywww = = w w » u w u o
Sparganium angustifoliomd_ _ _ _ __ _ _ _ _ _ _~~__ E
Spagnum(aquaticundet) g ywmwmm ®m W ® W W W W m ¥

Polytrichumsp. 3 _ _ _

- - . - E

Scapania undulatad _ _

Marsupellaemarginata ] g g _ m - " m = -
Juncus bulbosus var. fluitans } ssmmms = = B =m un 1 1 ] f
Filamentous green algae i EEmEm T | ] f

- . . E
- E

Juncus effusus 3 = ._E

T T T T T T T T T T T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Batrachospermum sp. 3

Sphagnum palustre 3

o Mo Mo MO e Mo e D o U0 o O Mo TS o Mo e e (o o (o (o Lo Lo ‘(o o oo

No survey in 2007 due to funding cuts
2012-14 Bryophyte IDs pending
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6.10.6. Sediment trap diatom data, Scoat Tarn

Relative percentage frequency of diatom taxa

Aulacoseira sp. | g

Tabellaria kuetzingiana |
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6.10.7. Sediment trap thermistor data, Scoat Tarn
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Water Depth (cm)
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6.10.8.

Thermistor chain data, Scoat Tarn

04-14 08-14 12-14
Date (Month - Year)

Dashed lines = 2° C Interpolated Isotherms

Page 133 of 290

04-15

Measured

Daily Mean
Temp
(°C)

No Data
20
18
16
14
12
10
8

oN O

08-15



pH

ANC peq I

Excess SO4° peq | !

)

+Mg® (peq |
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6.11. Burnmoor Tarn

6.11.1. Spot sampled chemistry data
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6.11.2. Macroinvertebrate data

6.11.2.1. Percentage abundance summary, Burnmoor Tarn
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6.11.2.2.

Summary statistics, Burnmoor Tarn
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6.11.3. Fish data (for outflow stream)

6.11.3.1. Summary of Trout fry densities (numbers m-?), Burnmoor Tarn
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Fishing no longer funded from 2009.

Page 137 of 290



6.11.3.2. Summary of Trout parr densities (numbers m-?), Burnmoor Tarn
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6.11.4. Epilithic diatom data

6.11.4.1. Percentage abundance summary, Burnmoor Tarn
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6.11.4.2. Summary statistics, Burnmoor Tarn
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6.11.5. Aquatic macrophyte data, Burnmoor Tarn

Species Scores (1-5)
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6.11.6. Sediment trap data, Burnmoor Tarn

Relative percentage frequency of diatom taxa

Pinnularia microstauron |

Pinnularia major |

Pinnularia undulata |

Nitzschia fonticola |

Achnanthes linearis f. curta |

0
Fragilaria virescens var. exigua h - -
]

Eunotia pectinalis var. minor | i o
Nitzschia perminuta - - - - | 0
Cyclotella comensis | _ L,

Navicula radiosa var. tenella | | 0

Cymbella microcephala - B = - m -
|

Navicula leptostriata |

0
racnysiavives | LN E AN D AN mnun R nlDaunllan,

Eunotia sp. | ] .
Cymbella lunata | _ _ - ] .
20

Peronia fibula | - -,

Brachysira brebissonii - - .
Frustulia rhomboides var. saxonica | - - - - . .

Cyclotella kuetzingiana var. minor

Tabellaria flocculosa | _ - - -_-___-_-___J_n

Fragilaria vaucheriae |

Cymbella cesatii | - |-

Eunotia incisa |

Eunotia naegelii |

Cyclotella kuetzing iana—‘l_

Eunotia pectinalis | - 0
Cyclotella sp. | - | 0
Achnanthes microcephala | -

T T T T T T T T T T T T
1992 1984 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Page 142 of 290



6.11.7.

Sediment trap thermistor data, Burnmoor Tarn
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Thermistor chain data, Burnmoor Tarn

6.11.8.
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pH

Excess SO4° peq | ! ANC ueq | !

ca® +Mg? (neq!™)

6.12. River Etherow

6.12.1. Spot sampled chemistry data
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6.12.2. Macroinvertebrate data

6.12.2.1. Percentage abundance summary, River Etherow
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6.12.2.2. Summary statistics, River Etherow
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6.12.3. Fish data

No fish are present in this reach of the river.
6.12.4. Epilithic diatom data

6.12.4.1. Percentage abundance summary, River Etherow
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Brachysira brebissoniij| I - L

Eunotia minutissima |

BrachyslravitfeaL_II.Il_ll_-_-_ - o

Cymbella lunata |

Eunotia exigua
Frustulia rhomboides var. saxonica | . n

Tabellaria flocculosa j| n | | r

Achnanthes minutissima ]
Eunotia sp. |

- - — e - o

Synedra rumpens | -

q -5

Eunetiarhombowdea.l.l_l___. | II_I, -I,_- o

E 40
g 26
Eunctia pectinalis var. minor f. impressa n [

Synedra minuscula | » n

Eunotia curvata |

Pinnularia irrorata j| ] - l_lJ - [

Gomphonema angustatum agg. -

Pinnularia subcapitata var hiIseana] - mm B I -
Eunatia micrecephala var. tridentata | =

Eunotia vanheurckii var. intermedia |

b -2
Eunotia incisa I [
Eunotia pectinalis var. minor | -

Gomphonema gracile |

Achnanthes saxonica

Fragilaria vaucheriae | -

Eunctia serra |

1988 1990 1992 1994 1998 1998 2000 2002 2004 2008 2008 2010 2012 2014

Page 148 of 290



6.12.4.2. Summary statistics, River Etherow
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6.12.5. Aquatic macrophyte data, River Etherow

Percentage Species Cover
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6.12.6.

Thermistor data, River Etherow
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Temperature °C

Temperature °C

20

1 1 1 1 1
Apr Jul Oct Jan Apr

Month (2012 - 2013)

1 T 1 1 1
Apr Jul Oct Jan Apr

Month (2011 - 2012)

Page 152 of 290



pH

ANC peq I’

Excess 5042 ueq | !
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Ca® + Mg

6.13. Old Lodge
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6.13.1. Spot sampled chemistry data
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6.13.2. Macroinvertebrate data

6.13.2.1. Percentage abundance summary, Old Lodge
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6.13.2.2.

Summary statistics, Old Lodge

Total No. Taxa No. Inds Genus Level Total No. Inds
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Density (n/m2)

6.13.3.1.
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6.13.3. Fish data

Summary of Trout fry densities (numbers m), Old Lodge
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Fishing no longer funded after 2014.
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Density (n/m2)

6.13.3.2.

Summary of Trout parr densities (numbers m), Old Lodge
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6.13.4. Epilithic diatom data

6.13.4.1. Percentage abundance summary, Old Lodge
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6.13.4.2.

Summary statistics, Old Lodge
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6.13.5. Aquatic macrophyte data, Old Lodge

Percentage Species Cover
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6.13.6.

Thermistor data, Old Lodge
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Temperature °C

Temperature °C
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pH
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6.14. Narrator Brook

6.14.1. Spot sampled chemistry data
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6.14.2. Macroinvertebrate data

6.14.2.1. Percentage abundance summary, Narrator Brook
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2014 and 2015 samples archived, awaiting funding for analysis. No analysis between 2007 and
2011 due to funding cuts. No sampling in 2001 due to Foot and Mouth restrictions.
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6.14.2.2. Summary statistics, Narrator Brook
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6.14.3.1.

Density (n/m2)
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6.14.3. Fish data

Summary of Trout fry densities (numbers m2), Narrator Brook
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Fishing no longer funded after 2006.
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6.14.3.2.

Density (n/m2)
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Fishing no longer funded after 2006.
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6.14.4. Epilithic diatom data

6.14.4.1. Percentage abundance summary, Narrator Brook
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6.14.4.2. Summary statistics, Narrator Brook

c
[1+3
[+F]
=
ol
@
[=]
c
[1+]
14
Z 0 : : : : : : : : : : : :
.'E 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
c
3
=
o
@
(=2}
=
[
14
o™
z 0 T T T T T T T T T T T T
%’ 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
I
c
(1]
[+1]
=
o
4]
o
c
(1] .
o
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
c
3 7
=
o 654---
S 6
g
S 55-
%- 5 T L] T L] T L] T T T T T T
= 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

No diatom sampling in 2007 due to funding cuts.

Page 169 of 290




6.14.5.

Aquatic macrophyte data, Narrator Brook

Percentage Species Cover
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Temperature °C

Temperature °C

6.14.6. Thermistor data, Narrator Brook
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Temperature °C

Temperature °C
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6.15. Llyn Llagi

6.15.1.

Spot sampled chemistry data
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6.15.2. Macroinvertebrate data
6.15.2.1. Percentage abundance summary, Llyn Llagi
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6.15.2.2. Summary statistics, Llyn Llagi
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Density (n/m2)

6.15.3.1.

6.15.3. Fish data (for outflow stream)

Summary of Trout fry densities (numbers m2), Llyn Llagi
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Fishing no longer funded after 2014.

Page 176 of 290




Density (n/m2)

6.15.3.2.

Summary of Trout parr densities (numbers m2), Llyn Llagi
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Fishing no longer funded after 2014.
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6.15.4. Epilithic diatom data

6.15.4.1. Percentage abundance summary, Llyn Llagi
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6.15.4.2. Summary statistics, LIyn Llagi
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6.15.5. Aquatic macrophyte data, Llyn Llagi

Species Scores (1-5)

o

Polytrichum sp. 3

Drepanocladus sp. 1 _

Amblystegium sp. j - am = -

Rhytidiadelphus squarrosus 3

Marsupella emarginata 3 E

Isoetes echinospora 3 amm 2 = I = é

Isoetes lacustris i 11100 1 1 1 1 11 1 1 E

Juncus articulatus/Juncus acutiflorus indet. i l l l l l l l l l l l l l E
Lobelia dortmanna i BB B B 0B & B & L1 f

Filamentous green algae i l l l l l l l l l l l [ | l f

Sphagnum auriculatumj s B EE B B = = H = _ E

Batrachospermum sp. ; aeeml = m = =m & I = é

Sparganium angustifoliumj EEEmEE = ®m = ®m = m 2 = E

Littorella uniflora i = EEENE ®§E ®E ®E ® E =® "I | f

Scapania undulataj - _ é

Fontinalis sp. j aEmEm = "= = = = _ E

Juncus effusus ; asssms = m § = H ® "I | é

Nardia compressaj _ g m " = = m s E

Myriophyllum alterniflorum 3 = I = " = é

Juncus bulbosus var. fluitans 3 E ®m m m = = -
Potamogeton polygonifolius g = ] = N "H | é

- nE = -
- m m = - 1=

Nitella flexilis var.flexilis agg. 3 e .
- - F
- n =

T T T T T T T T T T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

E
E
Plectocolea obovatad _ _ _ - E
E
3

Subularia aquatica J

Callitriche hamulata 3

Heterocladium wulfsburgii 3

O Mo o A MO O O O MO MO O o o O 0 o e e thha o o e O O o aa oo

Elatine hexandra 3

No survey in 2007 due to funding cuts
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6.15.6. Sediment trap data, LIyn Llagi

Relative percentage frequency of diatom taxa

Tabellaria quadriseptata - - - - - -

0

Navicula leptostriata - e m - )
- -

0

Gomphonema angustatum agg. |

Aulacoseira perglabra | |

Eunotia exigua .

Achnanthes minutissima |

R - I

Fragilaria virescens var. exigua | - - ]
0
Eunotia naegelii J—-_._-_._._-_-_-_-_._._-_———_-_—_J_u

Eunotia pectinalis | - - M

Frustulia rhomboides var. viridula L e momm - - n J .

Brachysira brebissonii |

Cymbella perpusilla |

Eunotia incisa .

Nitzschia perminuta n Em - u .

Eunotia sp. | - 1,

Achnanthes marginulata | L,
Eunotia rhomboidea | - - - |
Aulacoseira lirata | - - m |

0
Peronia fibula momm B - B - - ™ .
4

0

20

Tabellaria flocculosa .

20
Brachysira vitrea -..-IIIIIIIIIII._IJ0

Eunotia curvata var. attenuata | - |
Eunotia vanheurckii var. intermedia | - — | | J
Eunotia pectinalis var. minor | O - | o
20
Frustulia rhomboides var. saxonica }_;__._________-_._._._-J_-_.__J_.____Ea
Eunotia vanheurckii | - - - -_La
Cymbella lunata | - - iu
Synedra minuscula | -

0

Nitzschia frustulum | |

0

T T T T T T T T T T T
1993 1995 1997 1998 2001 2003 2005 2007 2009 2011 2013
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6.15.7.

Sediment trap thermistor data, Llyn Llagi

25

20 |I

10

Temperature (C)
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-—-:#
By —
[
=
——

AN R L

! }n m
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i
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N | l”
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25Jul-99  25-Jul-00  25-Jul-01  25-Jul-02  25-Jul-03  25-Jul-04  25-Jul-05  25-Jul-06  25-Jul-07  25-Jul-08  25-Jul-09

Top Thermistor

Bottom Thermistor

25-jul-10  25-Jul-11  25-Jul-12 25-Jul-13 25-Jul-14  25-Jul-15)
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Water Depth (cm)

6.15.8. Thermistor chain data, Llyn Llagi

6.15.8.1. Annual detail, LIyn Llagi 2014-2015

Measured
Daily Mean
Temp
(°C)

08-14 12-14 04-15 08-15

Date (Month - Year)

Dashed lines = 2° C Interpolated Isotherms
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Water Depth (cm)

6.15.8.2.  Llyn Llagi 2010-2015

Measured

Daily Mean
Temp
°C)

0 No Data
24
200 22
20
18
400 16
14
600 12
10
800 8
6
4
1000 5
0
1200 -0.01

04-1008-10 12-10 04-11 08-11 12-11 04-12 08-12 12-12 04-1308-13 12-13 04-14 08-14 12-14 04-15 08-15
Date (Month - Year)

Dashed lines = 2° C Interpolated Isotherms
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Automatic sensor data, Llyn Llagi

6.15.9.

Lake sensor data, Llyn Llagi

6.15.9.1.

Average Daily Temperature (C)

*

r9lco
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Outflow sensor data, Llyn Llagi

6.15.9.2.

Average Daily Temperature (C)

24

Average Daily Water Depth (mm)
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Data gap due to probe malfunction
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pH

ANC peg I

Excess SO,° peq | !

. 1

+Mg® (peq |

ca?'
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45
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. 1 . . . _ 40 1
] R CAYES P T ] [ = i i 1 v '
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. 12
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AR « e ° 2
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1988 1990 1992 1994 1996 41998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 41998 2000 2002 2004 2006 2008 2010 2012 2014
. 600 5
1. t 500 .- . -
- M .t .. T 1 re * i 1 . ‘__ 400 . H « . i) 1 . i &
P - f - ..t L .. = B ® 1 o »” - M s 11 pea, e - ! 1 - '
. 9| '_. - | | Vi | - Yy « - - | { 1 6 200 - . - “'-. y - \ - oy Y 3 ¥ . | ' . . " / | .
. : : 100 : T
0
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
peq ™1, *ug 171, *mg |72 | pH ANC Ca? Mg * Na * K* *Soluble Al *Labile Al Cl- *S0, % xS04% NO;~  **DOC
Mean 1%t 5 yrs 5.35 7.68 77.79 67.45 291.02 3.36 110.75 66.58 337.67 88.32 52.91 9.40 2.50
14-15 mean 5.59 28.20 83.21 85.10 377.47 5.98 77.50 20.75 419.11 61.41 18.05 15.95 4.06
14-15 std dev 0.40 15.34 28.23 24.17 87.39 1.22 76.53 16.58 124.40 10.29 2.37 8.83 3.14

6.16. Llyn Cwm Mynach

6.16.1. Spot sampled chemistry data

Labile Al ug I
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6.16.2.1.

6.16.2. Macroinvertebrate data

Percentage abundance summary, LIlyn Cwm Mynach

20

Pisidium sp. - 0

20

OLIGOCHAETAi - - A E ] | ED

Erpobdella octoculata | |

Siphlonurus lacustris | |

LEPTOPHLERIIDAE
Nemoura sp. m
COENAGRIONIDAE |

Pyrrhosoma nymphula | ||

Ischnura elegans |

Enallagma cyathigerum |
CORDULIIDAE |

Cordulia aenea |

|
|
|
|
|
|
|
LlBELLULlDAE% i

0
Libellula quadrimaculata | - -

Cymatia bonsdorffii |

Hesperocorixa sahlbergi |
Hesperocorixa castanea |

|
Gerris lacustris | |
|
\
\
|

Hesperocorixa moesta |

Sigara scotti L - I_- l_I___l_.___-_____l_-_l_I_i,JD

Limnius volckmari | -

Sialis lutaria | - ]

Plectrocnemia sp. | -

Peclycentropus sp. L - I
Holocentropus sp. |

\

|

\

\

Cyrnus sp. |_ - |
Agrypnia sp. | \
|

\

i

|

-

\

|

|

LIMNEPHILIDAE |
Limnephilus sp. |

Limnephilus lunatus |
Anabolia nervosa |

Mystacides sp. |

Sericostoma personatum |
CULICIDAE |

CERATOPOGONIDAE | -
T rioo

CHIRONOMIDAE

TOTALNo.NDNIDUALJﬂrﬂm(HHHH Nann00allonn ke

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
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6.16.2.2. Summary statistics, LIyn Cwm Mynach

No. Inds Genus Level Total No. Inds

Total No. Taxa

2000
1500 -
1000 +
500 1---
0

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

250
200 -
150 -
100 -

50 1

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Hill's N1

L B B s e L e e e o I S s e LI e e e o

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Hill's N2

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

ES

0.8
0.6 -
0.4 -
0.2 1

"7 T

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
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6.16.3. Fish data (for outflow stream)

6.16.3.1. Summary of Trout fry densities (numbers m2?), Llyn Cwm Mynach

1.2

1.0

Density (n/m2)
0.6
|

0.4
|

0.2
|
e —
—f——
_e_
—e—
—Cean
- —
i
==
=
_e_

1990 1995 2000 2005 2010 2015

Year

o Lower Reach
o Middle Reach
o Upper Reach

Fishing no longer funded after 2014.
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6.16.3.2.  Summary of Trout parr densities (numbers m-?), Llyn Cwm Mynach

1.2

0.8 1.0
|

Density (n/m2)
0.6
|

0.2
|

ARSI, m i

I I I I I
1990 1995 2000 EUUE 2010 2015

0.0

Year

o Lower Reach
o Middle Reach
o Upper Reach

Fishing no longer funded after 2014.
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6.16.4. Epilithic diatom data

6.16.4.1. Percentage abundance summary, LIlyn Cwm Mynach

Eunotia [vanheurckii var. 1] | oy
Fragilaria [cf. oldenburgiana PIRLA pl 20, 61-2] |

Fragilaria sp. |

Eunotia [sp. 10 (minima)] |_

Achnanthes altaica |

|
- \
\
\
\
\

Achnanthes [altaica var. minor] u -

Eunotia rhomboidea

Eunotia vanheurckii var. intermedia | |

Navicula cumbriensis | |

Navicula salinarnum | |

Eunotia vanheurckii J-J;___—____;—_—;_Ln

EUI‘IOlIa EXigua J__—___—_-_____—_—_—_-—___—;____Lo
Navicula subtilissima |

0

Eunotia naegelii | _ 1,
20
Eunotia denticulata u I Emmm I I Al mmEmm 0
Eunotia sp. | _ L,
Fragilaria virescens var. exigua u - m -

20
Achnanthes marginulata | g op wm  wm | - - - j

0
Tabellaria flocculosa m - - 0

20
Eunctia incisa o

Nitzschia perminuta |

- Lo

Achnanthes austriaca var. minor | |

0

20
Navicula leptostriata J__I_I_I_I_l_l_l_l_l_l_l_l_-_l_l_l_l_l_l_l_l_l_l_-_l_io
20
Navicula tenuicephala] e T T I I n || {D

Aulacoseira lirata | |

b 20

Peronia fibula o

b 20

Brachysira brebissonii | 0

Cymbella aequalis |
Tabellaria quadriseptata | |

- 40

b 20
Brachysira vitrea ]

20
Frustulia rhomboides var. saxonicaL - - - I_-_l_____l_-_-___io

Brachysira serians |

Navicula madumensis | -_Ll____;___Lo

20
Achnanthes minutissima | g - - I h

Tabellaria binalis |

Eunotia paludosa |
Stenopterobia sigmatella | - I_JU

T T T T T T T T T T T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
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6.16.4.2. Summary statistics, Llyn Cwm Mynach

g
o 25
=
& 20
e 15 -
S 10
< 5.
TO0 e
.'E 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
c
3
=
o
@
o
c
[
14
o™
=
%’ 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
I
g 1
[+1]
=
o
@
=]
c
(1]
S o
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
5
Q
S 6
T
a
2 N 00
E_ 4 T T T T T T T T T T T T T T T T T T T T T T T T
& 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Page 193 of 290




6.16.5. Aquatic macrophyte data, LIyn Cwm Mynach

Species Scores (1-5)

Nitella flexilis var.flexilis agg. _ Eg
Marsupella emarginatag_ 3
Fontinalis sp.2_ E;

Amblystegium sp. i_ 3
Drepanocladus fluitans 3 Eg
Potamogeton berchtoldiiy_ _ - - E;
Nardia compressa : - 3

Scapania undulata 3 E;

Myriophyllum alterniflorum g g g m m = = = Ez
Equisetumfluvialle g g mmmem ® ® ® ® H _H m m om f;
Nuphariutee gy g m m m - E = _ iz

Eleocharis palustris 3_ jg
Juncusbulbosusvar.fluitans I A AEEE = m = m 0 1 1 1 1 E5
Littorella uniflora 3 EO

Nymphaeaalhe g g mmm e = = = " = " = m E:
Ranunculusflammulay, @ o e mm = =m m m =m = - = om ES
Utriculariasp. g m mEEE HE H = = =m = "H B | ii
Sphagnumaquaticundet. i, p g mmm m m = m =m =m E = = E5
Potamogetonnatans , @ n m m® =m =m =m =m m m E = o= £5
Juncuseffususi, ,amEE ® ® ®H ®H H = I = = E
Schoenoplectus lacustris 3 E
Juncus articulatus/Juncus acutiflorusindet. g g g e mm m m m m H = = B § E
Potamogeton polygonifolius 3 E
Carex rostrata 3 EEEE m m = ®m ®m = = m B E
lobeliadortmann2ay, .y mmE =m m =m =m = = E = B =
Menyanthestrifdliatay, o e mm m m =m m m = = = = éo
Glyceria fluitans 3 Ei

Hydrocotyle vulgaris 3 - E = = Eg

Isoetes lacustris 5
E R -

Eleogiton fluitans 3 WS
Eleocharis multicaulis 3 - - _E
Plectonema sp. }LLL-_l_l_l_l_l_l_l_l_l_I_E5
Batrachospermum sp. LLL.J_.___._._._._._____és
Filamentousgreenalgec y m MM B m N = = "= = = o

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

NO WO O O hS o

No survey in 2007 due to funding cuts
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6.16.6. Sediment trap data, LIyn Cwm Mynach
Relative percentage frequency of diatom taxa

Fragilaria construens var. venter |

Navicula tenuicephala |

Nitzschia perminuta g

Aulacoseira distans var. nivaloides |

Eunotia vanheurckii |

Achnanthes minutissima |

Aulacoseira lirata var. alpigena | - -

Cymbella perpusilla | _

Frustulia rhomboides var. viridula | -

|

|

|

|

|

|

|

|
Eunotia rhomboidea | _ ]
|
|

Navicula mediocris | _

j I I tao
Eunotia denticulata 0

20

Fragilaria virescens var. exigua L 2 0B | - I Em o
20

Brachysira vitrea L - | ™ - = h

20
Navicula leptostriata L EmiEE= I I Enm | | I I | .

Tabellaria quadriseptata g o - sy |
Aulacoseira distans var. laevissima | |

0
Tabellaria flocculosa .

20
ewotaincsay I M mAmmEmnnln e anle_slnk

40

0

20

Peronia fibula .

20
Frustulia rhomboides var. saxonica L___-_-_-_I_I_I_I_I_-_-_-_l_l_l_._-_-_l_-_-_i

0
Eunotia exigua - - .

Eunotia naegelii | _ - — - m o
Eunotiaexgraciis | _ = a0 e o M|
Eunotia sp. | - - m 1,

Fragilaria sp. | - | 0
Surirella delicatissima | R Ly
Aulacoseira perglabra var. floriniae | - | 0
40

20

Brachysira brebissonii 0
Cymbella aequalis | - -l m
Tabellaria binalis | = - - -

Brachysira serians |

Gomphonema angustatum agg. | |

20
Stenopterobia sigmatella = ._I_._JEO

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
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6.16.7.

Sediment trap thermistor data, Llyn Cwm Mynach

25

20

15

Temperature (C)
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Thermistor chain data, Llyn Cwm Mynach

6.16.8.

Measured

Daily Mean

Temp

(°C)

(wo) yideq Jerep

12-13 04-14 08-14 12-14 04-15 08-15

08-13

Date (Month - Year)

2° C Interpolated Isotherms

Dashed lines
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pH

Excess SO4° peq | ! ANC ueq | !
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6.17.1.

Spot sampled chemistry data

400 T
1inls . Jinilgd 1 FRR AR R DA Y. T o300 e .
1 <1 ,”' g "".:. -;-,‘t :': oA ?:' RS URD! LI E 4] b1l 11 .
At It e ST WU T AU s i ey < 200 i 1 T 1 | I
LAt l 1R LI R R) ettty i 14 46 Wl dbAf die et @ IRt . o 7 ., H J M
e U ... I u* 'y " ‘- ..“. ‘\ - Y e : -, :‘ .e | _g 100 . | - 151y . .’ 1L .: < 4 .. I :o L .‘ - | ! ‘. g
L . ! . = ’.- Ll .,:. u ..:,.-__ bl o -...:..'.‘._-:::. 1! ! . ....'. .J' %
. 0 PP I R VPR Y L SR " AL N L Y "".-. a.‘.
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
70
1 ] " 11t . I 60 f
. HIRT) » 1= ot Melog I8 T T 50 1
o4 PRI RS O M n ! Por e Tl LA, e o . . 1 b
ettt St e e e L e sl e TR T g 40 Eler Ml w1 Lt e '
IR :'..“\..o BN vrys? I 1 | 1 S gg Metl ol fL M T A1 o J3 N Fhe e | I ! . 4
. 3 P LY =z 10 - W ": .‘ ’5. l.:l..:-‘ :.a e ‘.0 "\ P - : “J' :.‘Ic P ..:‘ . ’.. ‘-:’.::‘ .~. a
l 0 IREEE . L { Y Plow oot v
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
n 12 .
¥ 1 r 10
. ,"°-. . A ' 1 . é, 8 . . .
Al AL ™A ot 6 1 . ., . L 1, .
g R "‘-s;w- L AT S & |1 iy {0 R W YR § )
1 a I SR I, WL TR bl e T AT e
2 ol T e ey .':‘--. Sanniy .—-. Py """-.-‘----
| o F g, g tale i IR e K b5
1988 1990 1992 1994 1996 19%8 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 19%8 2000 2002 2004 2006 2008 2010 2012 2014
400 r
* T . . ! . T . T 300 -1 I 1 » . T 1
2, F oI i fP U R SRR A 1 . W . 2 e - v.-.._;\. 1 - . R )
.\.‘:o’ \: .\- ﬂ":.." ‘,'4- '"‘.u\'-.oo‘. -:";...‘.,. 1 & .g.“c- o . Mot o A 2]
LT R T RS T TN RS B [ N 200 | et TR nde ity T v “e"..e:': oty mr
= a - © 100 : . 1
0 -
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
peq 17t *ug 172, *mg |t | pH ANC Ca? Mg Na * K* *Soluble Al *Labile Al Cl- *S0,4% xS0, % NO;-  **DOC
Mean 155 yrs 5.29 -2.40 47.91 66.41 200.39 3.16 170.00 101.71 221.09 82.97 59.79 20.58 1.76
14-15 mean 5.81 31.97 45.09 68.91 199.48 4.45 92.33 32.83 217.10 58.04 35.27 11.66 3.67
14-15 std dev 0.57 24.35 7.70 4.86 8.08 1.93 70.53 30.60 20.10 3.71 4.16 6.57 2.80

Page 198 of 290



6.17.2. Macroinvertebrate data

6.17.2.1. Percentage abundance summary, Afon Hafren
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6.17.2.2. Summary statistics, Afon Hafren

No. Inds Genus Level Total No. Inds

Total No. Taxa
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Density (n/m2)

6.17.3.1.

6.17.3. Fish data

Summary of Trout fry densities (numbers m2), Afon Hafren
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Density (n/m2)

6.17.3.2. Summary of Trout parr densities (numbers m-?), Afon Hafren
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6.17.4. Epilithic diatom data

6.17.4.1. Percentage abundance summary, Afon Hafren
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6.17.4.2.

Summary statistics, Afon Hafren
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6.17.5. Aquatic macrophyte data, Afon Hafren

Percentage Species Cover
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Temperature °C

Temperature °C

6.17.6. Thermistor data, Afon Hafren
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Temperature °C

Temperature °C
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Gaps due to thermistor malfunction
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6.18.2. Macroinvertebrate data

6.18.2.1. Percentage abundance summary, Afon Gwy
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No sampling in 2001 due to Foot and Mouth restrictions.
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6.18.2.2. Summary statistics, Afon Gwy

No. Inds Genus Level Total No. Inds

Total No. Taxa
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Density (n/m2)

6.18.3.1.

6.18.3. Fish data

Summary of Salmon fry densities (numbers m2), Afon Gwy
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Fishing no longer funded after 2014.
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Density (n/m2)

6.18.3.2.

Summary of Salmon parr densities (numbers m2), Afon Gwy
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Density (n/m2)

6.18.3.3.

Summary of Trout fry densities (numbers m2?), Afon Gwy
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Density (n/m2)

6.18.3.4.
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6.18.4. Epilithic diatom data

6.18.4.1. Percentage abundance summary, Afon Gwy

Eunotia curvata var. attenuata |

Peronia fibula | _ _

Eunotia minutissima |

Eunotia [vanheurckii var. 1] g o

Eunotia rhomboidea | _

|

|
_ B

|

|

|

Achnanthes minutissima |

80
60
40
20

Eunotia exigua 0

Eunotia vanheurckii var. intermedia | o o -m [ o

Eunotia paludosa |

Brachysira brebissonii |

Tabellaria kuetzingiana | - - - 0

Pinnularia subcapitata var. hilseana | o

Eunotiaincisa | - - —_— i w 0

Fragilaria sp. | | o

Brachysira vitrea | - [ —_ l_l___J_O

Eunotia sp. | -,

Eunotia curvata | Ly

40

20

Tabellaria flocculosa .
Synedra minuscula |

Achnanthes marginulata |

Surirella linearis | -_io
|

Fragilaria vaucheriae |

T T T T T T T

T T T T T
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

Page 215 of 290



6.18.4.2.

Summary statistics, Afon Gwy
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6.18.5.

Juncus effusus

Aquatic macrophyte data, Afon Gwy

Percentage Species Cover
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Temperature °C

Temperature °C
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6.18.6.

Thermistor data, Afon Gwy
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6.19. Beaghs Burn

6.19.1.

Spot sampled chemistry data
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6.19.2. Macroinvertebrate data

6.19.2.1. Percentage abundance summary, Beaghs Burn
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6.19.2.2. Summary statistics, Beaghs Burn
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Density (n/m2)

6.19.3.1.

6.19.3. Fish data

Summary of Trout fry densities (numbers m2), Beaghs Burn
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6.19.3.2.

Density (n/m2)
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6.19.4. Epilithic diatom data

6.19.4.1. Percentage abundance summary, Beaghs Burn
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6.19.4.2. Summary statistics, Beaghs Burn
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6.19.5. Aquatic macrophyte data, Beaghs Burn

Percentage Species Cover
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+ Represents <0.9% abundance
No survey undertaken in 2006 due to spate conditions
No surveys in 2007-2010 due to funding cuts
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Temperature °C

15 7
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6.19.6.

Thermistor data, Beaghs Burn
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pH

Excess SO4° peq | ! ANC ueq | !

ca® +Mg? (neq!™)

6.20. Bencrom River

6.20.1.

Spot sampled chemistry data
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6.20.2. Macroinvertebrate data

6.20.2.1. Percentage abundance summary, Bencrom River
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6.20.2.2. Summary statistics, Bencrom River

Hill's N2 Hill's N1 Total No. Taxa No. Inds Genus Level Total No. Inds
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6.20.3.1.

Density (n/m2)
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6.20.3. Fish data

Summary of Trout fry densities (numbers m-?), Bencrom River
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Year

o Lower Reach
o Middle Reach
o Upper Reach

Fishing no longer funded after 2006.
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6.20.3.2. Summary of Trout parr densities (numbers m-?), Bencrom River
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6.20.4. Epilithic diatom data

6.20.4.1. Percentage abundance summary, Bencrom River
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6.20.4.2. Summary statistics, Bencrom River

Hill's N1 Range & Mean
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6.20.5. Aquatic macrophyte data, Bencrom River

Percentage Species Cover
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+ Represents <0.9% abundance
No survey undertaken in 2002 due to spate conditions
No surveys in 2007-2010 due to funding cuts
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Temperature °C
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6.20.6.

Thermistor data, Bencrom River
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ANC peq !’

Excess 5042 ueq | !

Z(ueql™)

Ca® +Mg

6.21. Blue Lough

6.21.1. Spot sampled chemistry data

5.4 500 .
5.2 ) Torat . = 400 LR .
5.0 i oo AN . = 300 i M . \
™ » . et T ‘..- . < . . L b .. NANRE " * 1y e
.. .'.. A v.,. fead w4 . .,. - Py =y \ ‘ = W . .. . \ /N Ll .
46 S R . L = 100 L| LR T,
4.4 0
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
40 . 140
20 A RN _ 120 .
0 -' i - - .- 1 '.‘. ." " . .l - .u ;’ 100 ..- 1
-20 S I — AN W r e aeme " LY 3 T N 2 80 . #
! AT P T VALY o 60 / i
40 YR . 2 a0 " gk =
-60 S . .a 20 '.. AR Y hATAR '." e ety S L A e A
-80 0 . : :
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
120 12 =
100 ] 10 .
80 A = 8 i R i .
60 S LT e E 6 ’ -t ! ] =
J SO L N g NI L VAN RAV. NP, JATR AV . | ®
40 R i PR o R e 4 RORAPARIT A RN ’ N R VA
20 I st "l e L e 2 . L i
0 0
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
200 400 = . — -
150 - . : - 300 YA M A AN AL oA VAR A LA
\ LA ) R = LVAY - AR APATLN ) \ ... IR4Y
100 .. Wiy .." RVl o .'o .... . .' » T I F AN .' . x . | ] g_ 200 L * ™ ¥ b + L e .
50 - - ¥ \ - Y ¥ l... .. P .-. .‘ O 100 -
0 0
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
peq |, *ugl»mgl | pH ANC  Ca? Mg? Na* *Soluble Al *Labile Al Cl- *S0,% xS0,  NOs;~  *DOC
Mean 1% 5 yrs 466 -4487 4066 56.68 24512 1135 381.55 313.90  265.60  95.61 67.76  24.69 3.19
14-15 mean 479 -20.17 4311 6459 25322 1213 325.20 23220 27739  52.37 23.28  54.63 4.48
14-15 std dev 0.13 2014 1210 1859 48.03 1.14 58.88 81.87 73.24 5.14 531 1155 1.52

Page 238 of 290



6.21.2. Macroinvertebrate data

6.21.2.1. Percentage abundance summary, Blue Lough
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6.21.2.2. Summary statistics, Blue Lough
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Density (n/m2)

6.21.3.1.

6.21.3. Fish data (for outflow stream)

Summary of Trout fry densities (numbers m2), Blue Lough
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No analysis after 2006 due to funding cuts.
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Density (n/m2)

6.21.3.2.

Summary of Trout parr densities (numbers m?), Blue Lough
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6.21.4. Epilithic diatom data

6.21.4.1. Percentage abundance summary, Blue Lough
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6.21.4.2. Summary statistics, Blue Lough

Hill's N1 Range & Mean
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6.21.5. Aquatic macrophyte data, Blue Lough
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6.21.6. Sediment trap data, Blue Lough

Relative percentage frequency of diatom taxa
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6.21.7. Sediment trap thermistor data, Blue Lough
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Water Depth (cm)
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6.21.8. Thermistor chain data, Blue Lough
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Excess 5042 ueq | !
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Ca® +Mg

6.22. Coneyglen Burn

6.22.1. Spot sampled chemistry data
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Mean 1% 5 yrs 6.56 200.18 149.03 118.02 240.70 8.84 35.35 5.99 260.57 51.31 23.99 1.54 7.20
14-15 mean 6.44 206.17 149.18 113.86 235.84 8.62 33.40 7.90 244.62 33.93 8.27 3.05 11.93
14-15 std dev 0.88 125.49 69.15 35.58 41.79 1.96 17.53 4.77 85.78 7.57 5.84 2.58 8.77
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6.22.2. Macroinvertebrate data

6.22.2.1. Percentage abundance summary, Coneyglen Burn

OLIGOCHAETA |

Baetis sp. |
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Plectrocnemia sp. |
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\
\
|
Tinodes waeneri | - m \
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|
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\

TIPULIDAE |

SIMULIIDAE
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- 1000
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2014 and 2015 samples archived, awaiting funding for analysis.
No analysis between 2007 and 2011 due to funding cuts.
No sampling in 2001 due to Foot and Mouth restrictions.
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6.22.2.2. Summary statistics, Coneyglen Burn

Hill's N1 Total No. Taxa No. Inds Genus Level Total No. Inds

Hill's N2
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1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

0.8 -
0.6 -
0.4
0.2 -

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

2014 and 2015 samples archived, awaiting funding for analysis.
No analysis between 2007 and 2011 due to funding cuts.
No sampling in 2001 due to Foot and Mouth restrictions.
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6.22.3. Fish data

6.22.3.1. Summary of Salmon fry densities (numbers m?), Coneyglen Burn
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Fishing no longer funded after 2006.
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6.22.3.2. Summary of Salmon parr densities (numbers m-?), Coneyglen Burn
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Fishing no longer funded after 2006.
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6.22.3.3. Summary of Trout fry densities (numbers m2), Coneyglen Burn
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Fishing no longer funded after 2006.

Page 254 of 290



Density (n/m2)

6.22.3.4.

Summary of Trout parr densities (numbers m?), Coneyglen Burn
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o Middle Reach
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Fishing no longer funded after 2006.
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6.22.4. Epilithic diatom data

6.22.4.1. Percentage abundance summary, Coneyglen Burn

Eunotia denticulata |

Navicula tantula | —
Achnanthes scetica | -
Eunotia tridentula |
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Cymbella lunata
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20
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Eunotia vanheurckii var. intermedia |

I
1
|
]
|
|
-
]
|
N T T T

Achnanthes austriaca var. helvetica |
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|
-
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6.22.4.2. Summary statistics, Coneyglen Burn

Hill's N1 Range & Mean
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6.22.5. Aquatic macrophyte data, Coneyglen Burn

Juncus effusus

Juncus bulbosus var. fluitans | +

Juncus acutifiorus |

Hygrohypnum ochraceum
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+ Represents <0.9% abundance
No survey undertaken in 2000 and 2006 due to spate conditions
No surveys in 2007-2010 due to funding cuts

Page 258 of 290

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011



Temperature °C
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6.22.6.

Thermistor data, Coneyglen Burn
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Excess 5042 ueq | !

Z(ueql™)

Ca® +Mg

6.23. Loch Coire Fionnaraich

6.23.1. Spot sampled chemistry data
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peq 17t *ug 172, *mg |t | pH ANC Ca? Mg Na * K* *Soluble Al *Labile Al Cl- *S0,4% xS0, % NO;-  **DOC
Mean 1515 yrs 590 3539 3213 50.46 189.73 6.86 25.42 3.00 22356  29.51 5.91 7.83 3.93
14-15 mean 599 5247 4330 43.80 168.01 7.27 23.25 3.00 175.68  26.05 7.63 1.80 5.01
14-15 std dev 057 4382 2912 19.75 102.02 1.69 13.25 4.08 136.30 9.93 6.04 1.04 3.03
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6.23.2.

Macroinvertebrate data

6.23.2.1. Percentage abundance summary, Loch Coire Fionnaraich

Radix balthica |

Pisidium sp. |

OLIGOCHAETA |

Siphlonurus lacustris |

Cloeon simile |

Electrogena lateralis |
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Polycentropus sp. |

| - - | 0
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6.23.2.2. Summary statistics, Loch Coire Fionnaraich

Total No. Inds

No. Inds Genus Level
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6.23.3. Fish data (for outflow stream)

6.23.3.1. Summary of Trout fry densities (numbers m2), Loch Coire Fionnaraich
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Density (n/m2)

6.23.3.2. Summary of Trout parr densities (numbers m-?), Loch Coire
Fionnaraich
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6.23.4. Epilithic diatom data

6.23.4.1. Percentage abundance summary, Loch Coire Fionnaraich

Navicula cumbriensis | |

Eunotia sp. \ Y | o

Navicula leptostriata | - | .
Achnanthes altaica | | .
Fragilaria vaucheriae | B

Fragilaria virescens var. exigua |

Gomphonema gracile | |

Cymbella lunata | |

Achnanthes minutissima |

Peronia fibula |
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Eunotia incisa | -l - ____l_-_____J_g

Eunotia rhombeidea | -

Eunotia vanheurckii var. intermedia \
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6.23.4.2.

Summary statistics, Loch Coire Fionnaraich
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6.23.5. Aquatic macrophyte data, Loch Coire Fionnaraich

Subularia aquaticaa

Species Scores (1-5)

u
by

Carex nigraa

Fontinalis antipyretica 3

Isoetes lacustris 3

Juncus effusus 3

Littorella uniﬂoraa

Lobelia dortmanna 3

Myriophyllum alterniflorum 3

b I e e

Nitella flexilis var.flexilis agg. 3

]
T

Ranunculus ﬂammulaa

Scapania undulata J

Sparganium angustifoliuma

Sphagnum (aquatic undet.) 3

Batrachospermum sp. 3

Hookeria Iucensa

Hypnumjutlandicuma

Juncus bulbosus var. fluitans 3

Callitriche hamulatag

Filamentous green algae 3

A A A A

Potamogeton polygonifolius 3

QO o o OO0 Qo OO OO0 OO0 OO OO0 OO 0O O OO O o OO o o OO

T b o b i e b s

T
1991 1

No survey in 2007 due to funding cuts

2012-14 Bryophyte IDs pending
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6.23.6. Sediment trap data, Loch Coire Fionnaraich
Relative percentage frequency of diatom taxa

Synedra minuscula | -

Eunctia rhomboidea |

Pinnularia irrorata | |

Cymbella perpusilla | - = .

Eunotia vanheurckii var. intermedia |
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Eunotia sp. | - B m - .
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20
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Fragilaria vaucheriae | m = - -
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A 20
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- 20

Frustulia rhomboides var. saxonica | ._._._l_._l_._.___l_l_._iD
20

Cymbella Iunataj| - [ ] .
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Cymbella silesiaca |

Fragilaria capucina |

Eunotia pectinalis var. minor |

Navicula radiosa var. tenella |
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|
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I

Fragilaria capucina var. gracilis | |
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6.23.7. Sediment trap thermistor data, Loch Coire Fionnaraich
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2009/10 thermistors not recovered.
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6.23.8. Thermistor chain data, Loch Coire Fionnaraich
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. ,

+Mg” (neq

ca®

6.24. Danby Beck

6.24.1. Spot sampled chemistry data
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6.24.2. Macroinvertebrate data

6.24.2.1. Percentage abundance summary, Danby Beck

OLIGOCHAETA |

20
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6.24.2.2. Summary statistics, Danby Beck

Hill's N1 Total No. Taxa No. Inds Genus Level Total No. Inds
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6.24.3. Fish data

It is envisioned that the biological monitoring stretch of Danby Beck is likely to be fishless,
however funds are being sought to electrofish the stream in order to confirm this.

6.24.3.1. Summary of Trout fry densities (numbers m2), Danby Beck

Not fished.

6.24.3.2. Summary of Trout parr densities (numbers m-?), Danby Beck

Not fished.
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6.24.4.

Epilithic diatom data

6.24.4.1. Percentage abundance summary, Danby Beck

Achnanthes minutissima |

Neidium alpinum |

Pinnularia viridis |

Eunotia incisa |

Cymbella sp. |

Eunotia trinacria |

Pinnularia subcapitata var. hilseana |

Eunotia curvata

Achnanthes saxonica |

Eunotia pectinalis var. minor f. impressa |
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Eunotia exigua |

Frustulia rhomboides var. saxonica

Pinnularia subcapitata

Achnanthes marginulata
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Cymbella lunata

Eunotia pectinalis var. minor
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Pinnularia irrorata

Tabellaria flocculosa
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6.24.4.2. Summary statistics, Danby Beck

Hill's N2 Range & Mean Hill's N1 Range & Mean
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Temperature °C
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6.24.5.

Thermistor data, Danby Beck
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6.25. Baddoch Burn
6.25.1. Macroinvertebrate data

6.25.1.1. Percentage abundance summary, Baddoch Burn

OLIGOCHAETA |
ENCHYTRAEIDAE |
HYDRACARINA |

Baetis rhodani \

i
\
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\
- 0
-
. |
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Electrogena lateralis |
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-
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20
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6.25.1.2. Summary statistics, Baddoch Burn
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6.25.2. Fish data

6.25.2.1. Summary of Salmon fry densities (numbers m-?), Baddoch Burn

1.2

1.0

Density (n/m2)
0.6
|

0.2
i

H({)M 5 b

I I I I I I
1990 1995 2000 2005 2010 2015

0.0
|

Year

o Lower Reach
o Middle Reach
o Upper Reach

Page 281 of 290



6.25.2.2. Summary of Salmon parr densities (numbers m?), Baddoch Burn
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6.25.2.3. Summary of Trout fry densities (numbers m2), Baddoch Burn
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6.25.2.4. Summary of Trout parr densities (numbers m2), Baddoch Burn
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6.25.3. Epilithic diatom data

6.25.3.1. Percentage abundance summary, Baddoch Burn
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6.25.3.2. Summary statistics, Baddoch Burn
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Temperature °C

Temperature °C

6.25.4.

Thermistor data, Baddoch Burn
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6.26. Sediment Trap Metals Data

6.26.1. Sediment Trap Mercury Concentrations (ng g)
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6.26.2. Sediment Trap Lead Concentrations (ug g?)
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6.27. Sediment Trap Carbonaceous Particle Flux (no. cm?yr™)
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