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ABSTRACT

11 Bathymetric descriptions of thirty four Galloway lochs are

given together with water quality data for 1983-85.

2) Results of diatom analysis of surface sediment collected

from each loch are presented in tabular form.

3) Lake water pH is generally lower in November samples than

in samples collected in summer months. Cation exchange,

following deposition of sea salts on peaty catchments, is

suggested as a partial

winter period.

cause of pH depression in the

41 Where lakes are deep enough, summer thermal stratification

usually occurs between 5 and 8 m depth.

5) Floristic diversity of the periphyton component of surface

sediment diatom assemblages is shown to increase generally

with pH.



INTRODUCTION

Diatoms in lake sediments can provide an historical record of

water pH and have been used to show that several lakes in the

uplands of Galloway, southwest Scotland, are recently

acidified (Flower & Battarbee 1983, Battarbee et al. 1985).

Historical pH values for the Galloway lakes were initially

calculated using the Index 8 method of Renberg & Hellberg

(1982) but calibration of the method (and of other

multivariate methods, cf. Charles 1985, Davis & Anderson 1985)

using a local modern water chemistry and diatom data set

is to be preferred. Accordingly, a project was initiated to

survey a range of lakes in Galloway and establish regression

relationships between water quality, notably pH, and surface

sediment diatom assemblages. These relationships should

improve the accuracy with which historical pH values can be

reconstructed from sediment cores collected from lakes

within the surface sediment data set. This report provides

basic descriptive information about 34 Galloway lakes (Fig 1)

and includes bathymetric and water quality results. The

floristic composition of the diatom assemblage in surface

sediment at eact, site is also given. Results of regression

analysis of measured lake water pH with surface sediment

diatom asselnblages are reported elsewhere (Flower- 1987).
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FIGURE 1. Location map of the thirty four sample sites in

Galloway, southwest Scotland.



LAKE BATHYMETRIES.

A bathymetric survey of each lake was carried out to establish

the deepest point for surface sediment sampling. The method

of survey usually consisted of making several transacts

along the longest axes of the lake and reading the depth at

regLllar intervals using an electronic echo-sounder. At two

si tes however" 'f Loch Dee and the ROL'nd Loch of Gl enhead, more

detailed measurements were made using point depth measurements

located by two shore-based plane

Loch Enoch and Loch Valley were

tables with polar alidades.

incompletely surveyed but

(Lyle, in

Several

further survey work

lack of information.

prep. )

sites

should

had

remedy this

been sL,rveyed

earlier this century (cf. Murray & Pullar 1910) and although

the bathymetry of Loch Oee was found by us to be markedly

different from that previously described, those of other sites

(Loch Grannoch and Loch Skirrow) were not. For these latter

two lakes, point depths were digitized from Murray & Pullar

(1910) and contoured using MAPleS (1985) software. Similarly,

bathymetries of Loch Oee and the Round Loch of Glenhead are

computer drawn, while all other bathymetries are constructed

by hand.

Bathymet,· i es of all 34 lakes are shown in Figs 2-7 and

physical charactistics are giver, in Table 1. It is di>fficult

to assess the accLlracy IJf depth nleaSLI,"ements but field results

indicate that it should be better than +/-0.2m. The location



Table 1. Seme characteristics of the thirty four sample lochs and
their catchments. Shoreline development is calculated according
Hutchinson (1957)~ Sites are ordered according to mean summer pH
Flower 19871.

to
(see

Sit,

loch Enach
Loch FI Eft
Loch Valley
loch 6r annoch
long Loch at Glenhead
Round Loch of 61ennead
Loch TraoI
loch Hacaterick
Loch Kierriereoch
Loch Dee
loch Stroan
loch Harrow
Loch Riecawr
loch Howi e
Loch Finlas
loch Ski rrOM
Loch Nud
Loch l1innod
Lach Oel1i I tree
Loch Hoan
loch t'taberry
Loch SLae
Loch Urr
Loch l1annoch
loch Barean
lochenhreck
Loch Ronald
Lochninvar
Loch Woodhall
loch Whinyeon
Loch Fern
loch Clonyard
Loch White
Loch Arthur

Altitude

III

493
340
no
210
298
295

75
286
213
225

70
247
2B4
232
254
127
290
272
104
205
lIB
263
190

38
19B
101
227

21.
7B
34
32
73

N". depth

36.0
16.5
lb.5
20.5
11.5
13.5
17.0
12.5
3.5

14.5
12.5
9.0
9.0

13.0
13.5
10.0

B.O
7.0
9.5
3.0
4.5

11.0
13.5
7.0

11.0
7.5

17.5
5.5

16.5
13.0
2.5
8.5

13.5
13.5

lirea

50.1
17.1
H.7

114.3
B.B

12••
60.0
54.5

B.O
100.0
22.7
15.5
92.0
IB.O
77.5
50.7
to.5
•• 1

62.0
48.5
70.0

B.O
44.0
23.6
9.7

15.5
37.4
33.1
.7.0
41. 0

4.B
10••
31. 0

Max. length
di.ensions

ILII

1.30
0••1
1.35
3.25
0••5
0.50
2.70
1.90
0.42
1.80
0.80
O••B
1.60
1.19
2~~iO

1.13
O••B
O~45

1.43
1.30
1.91
0.42
1.00
1..0
0.95
0.68
1.10
1~15

2.B8
0.90
O.JO
0.40
0.55
1.01

Shoreline
length
Ikll

5;;
2.0
4.8
7.4
1.9
1.5
, <,..
•• 0
1.1
6.2
2.2
1.7
5.4
2.4
B.3
3.3
1.8
1.4
3.8
5.1
4.6
1.3
4.1
3.9
2.0
1.9
2.9

5.7
2.8
0.9
0.9
L;
, '..:.0

Shoreline
deveiopaent

2.3
1.4
2.3
2~O

I.B
1.2
2.4
2.3
1.1
1.8
I.;
1.2
l.b
I .•
2.7
1.3
I .•
1.1:>
1.4
2.1
1.6
1.3
1.7
2~3

I.B
1.4
1.3
1.7
2.0
1.2
1.1
1.2
1.2

Miorested
shorel ine

II)

20t

70.

60
50
75
20t
70
.0

100
90
20
55'
10

100
10

lOO
40

100
5
5

60
70
40
5

50
30
20
10
60
50

t refers to ! of catchaent afforested



Loch Enoch
Loch Fleet

Loch
250m

loch Valley

Long Loch of Glenhead
Round loch 01 GI enheod

FIGURE 2. Bathymetric maps for Loch Enoch, Loch Fleet, Loch

Grannoch, LClCh Valley, Long Loch o'f Glenhead, and

tt,e Round LOCt1 of Glentlead. Depths are ifl metr"es
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FIGURE 3. Bathymetric maps for Loch Trool, Loch Macaterick,

Loch Kir"riereoch, Loch Dee, Loch Stroarl, and Loch

Depths are in rnetr"es 2fld islands ar-e in

b lac k.
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FIGURE 4. Ba'thymetric maps for- I_oct, Riecawr", Loch Howie, Loch

Finli::1S, l.DCh Mirlnoch, arld Loch Muc~,.
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of depths is only approximate, excepting those sites where

shore stations were used. It should be emphasised that all

bathymetric data relate to the time of survey (May 1983 and

July 1984 for most sites) and that considerable fluctuations

in water level can occur. Following periods of heavy rain the

water levels may rise by oVer a metre, especially at sites

with relatively large catchments and small outflows e.g. Loch

Dee, Loch Clonyard and Loch Stroan. At sites where the

outflow is regulated, large water level changes can occur

depending on water extraction as well as rainfall e.g. Loch

Riecawr, Loch Finlas, Loch Minnoch, Loch Mannoch, Loch

Whinyeon, Lochinvar and Loch Fern.

Table 1 shows that Loch Enoch has both the highest altitude

and the greatest water depth of all the sites surveyed whilst

Loch Grannoch has the largest area. A shore-line development

(cf. Hutchins,"n 1957) index greater than 2 indicates a very

irregular elongated lake outline of which Loch Finla. is a

good f?Hampl e. Many of the sites are surrounded, to varying

degrees, by trees, mostly conifers planted within the last 30

years. Deciduous woodland is, however, well established at

lowland sites (Loch White and Loch Trool) and on

islands in Loch Maberry and Loch Ochiltree.

WATER QUAL ITV

Chemi cal methods= Water" salnples -for 'the sur-face water" quality

11



data set were anylysed mainly by AutoAnalyser. Using known

standards, the standard deviation of cation determinations

were all approximately 2% and for the anion determinations,

chloride was 5.1%, nitrate was 5.4% and sulphate was 2.9%.

However, after sample analysis the standard deviation of anion

analyses using standards had deterior-ated to 8.2% for

chloride, 5.6% for nitrate and 3.8% for sulphate. None of the

above figures include bias or systematic error. Alkalinities

were determined by acid titration to an end point of pH 4.5.

For the chemical profiles, determinations of iron, manganese,

aluminium and phosphorus were made using standard

spectrophotometric methods. The depth of light penetration was

estimated using a Secchi disc.

Sur-f ace water- qLtality: Water samples were collected for

measurement of pH and conductivity on several IJcc:asi ClrlS, May

1983, July 1984, November- 1984, and July 1985. Samples for

more detailed chemical analysis were collected on the latter

two occasions only. Sampling in summers 1983 and 1984 followed

periods of dry fine weather but wetter conditions preceeded

sampling in July 1985. Winter sampling in November 1984

occurred following and during very wet stormy weather and lake

levels at many sites were up to a metre above summer- levels.

The pH and conductivi'ty measLlred on each sampling occasion

are shown in Table 2 together with total alkalinity and water

l:olour measured in NOv8111ber- 1984 and JLlly 1985. In this table

tt,e sites are arr-anged accordirlg to the ,nearl value of the

12



Table '" Values for" pH, total alkalinity and water~ col our~ measur-ed~.

in the thi r"ty fOLW sample 1 c)chs dLU" i ng July 1983 or" May 1984 (A) ,

November" 1984 (8) and July 1985 (C) •

Site pH Conductivity Total Colour
ItJ S125 1 Clcs-Q AHalini ty labsorbance 250 nIl

log C,Co,)

A 8 C A B C " 8 C . B CH

loch Enoch 4.5 4.5 4.5 31 45 36 0.0 1.0 0.04 0.09
Loch Fleet 4.6 4.5 50 56 0.0 0.11
loch Vall ey 4.7 4.6 4.7 34 45 33 0.0 2.6 0.08 0.08
loch Grannoch 4.8 4.4 4.6 39 65 46 0.0 2.0 0.17 0.18
long loch of Glenhead 4.7 4.7 4.B 51 45 30 0.4 2.6 0.14 O.IB
Round Loch of Glenhead 4.7 4.7 4.7 44 47 ., 0.2 ' ,- 0.09 0.12,. ..,
Loch Trool 5.3 4.9 5.1 40 48 31 O.B ' ' 0.10 0.13•• b

Loch Macaterick 5.1 4.B 5.2 48 45 29 1.0 3.0 0.29 0.20
Loch Kirriereoch S.P 5.0 5.3 r' 54 42 1.1 3.1 0.15 0.24",
Loch Oee • b.7 5.5 b.b 50 41 32 1.5 5.6 0.11 0.24
loch Stroan 5.6' 4.4 5.2 49 BO 4B 0.0 3.3 0.25 0.33
Loch Harro. 5.5' 4.7 5.4 39 40 30 0.5 3.1 O.OB 0.06
Loch Ri eca.r 5.3 4.9 5.B 54 50 36 2.4 3.B 0.24 O.lB
Loch Howie 5.4 5.b b.l 71 74 bB 1.7 3.8 0.04 0.04
Loch Finlas 5.7 5.5 6.2 b1 59 42 3.0 5.0 0.17
loch Skirro. 5.5 4.7 5.9 57 6B 49 1.2 4.5 0.22 0.27
Loch Muck 5.7 5.0 5.8 83 59 55 2.2 5.0 0.56
Loch Minnoch b.O' 5.0 5.6 47 44 33 3.6 0.09 0.10
loch Ochi Hree b.4' b.O 5.B 75 91 59 ' ? 6.b 0.34...
Loch Moan 5.9 1 4.7 r , 63 72 54 0.9 2.8 0.31 0.32"."
Loch Maberry 7.1 4.8 5.6 119 99 55 0.5 3.B 0.72
loch S,ae 5.5 b.l 6.5 67 b6 59 3.4 r , 0.10 0.11"..
Loch Urr b.O b.4 7.0 b5 67 58 4.B 10.7 0.37 0.41
Loch M.nnoch 6.5 6.1 b.7 92 100 73 5.5 13.5 0.25 0.39
loch Barean 6.B 6.B 104 163 14.8 15.3 0.21 0.23
Lochenbreck 7.0' 6.3 6.B 75 84 72 3.5 7.5 0.10 0.09
Loch Ronald 7.3 6.2 b.7 B7 116 92 5.3 11.0 0.17
Lochinvar 7.1 6.3 6.7 74 74 83 3.4 9.0 0.26 0.26
Loch Woodh.ll 6.9 1 6.6 6.9 9b 103 98 11.5 18.5 0.2B 0.24
loch Whinyeon b.7 7.0 7.1 6B 90 82 14.9 17.B 0.17 0.19
loch Fern 7.1' 6.7 6.9 116 136 125 i.9 24.6 0.44 0.37
Loch Clanyard 7.1' 6.8 6.9 125 158 lb2 18.9 19.2 0.22 0.22
loch Whi tE 7.1' 7.0 7.0 1" 158 182 22.2 21. 3 0.22 0.23..
loch Arthur 7.6' 6.B 7.:' 119 171 105 15.8 17.9 0.09 0.09

. li6led since 1981/2, measur"ed t1i::tY 1'7'83



summer pH Flowe," 1987) • The results show that the most

acid sites (which are also the highest altitude sites) have

lowest conductivity and alkalinity values, while water colour

is very variable, with the two clearest water lakes occurring

at either end of the pH range. The seasonal data show that

lowest pH and alkalinities occur in the winter period when

conductivity values are highest. Although less marked, water

colour is o'f ten 1 ow(:?r~ in winter. The cation concentrations

shown in Table 3 approximately correspond with conductivity

values. Conductivity calculated from the measured cation and

anion analyses is approximately equal to that measured in the

lakes, indicating that the ion analyses are accurate. Sodium

concentration is considerably higher in lakes near the sea

(cf. Fig. 1) and calcium is uSL,ally below Img 1- 1 in the

most acid sites. Calcium concentration increases considerably

in the c i rc:umneutr-al lakes indicating an increasing

cont," i but i (~n of ions supplied by catchment weathering over

those supplied by atmospheric deposition. Common anion and

silica concentrations are given in Table 4 and trace metal

concentrations are given in Table 5.

Dissolved oxygen, tenlperatL!re, and chenlical profiles in the

water column: These were measured an two sampling occasions,

24-29 July 1983 and 3-10 May 1984. Some sites were sampled

twice but two sites, Loch Enach and Loch Valley, were not

sa/npled. O~:ygen and temperatur-e profiles were flleasured at !nost

sites aflcj ctlemical data, ir1cluding t:otal

14

phosphorus, total



Table 3~ Concentrations Cmg 1-~) of the nlajor cations RleaSLlred in
the thirty four sample loch sites on two occasions, November 1984(Al
and July 1985(8).

Site Ha I: Ca MS

A B A B A B A B

Loch Enoch 4.02 3.67 0.26 0.25 0.28 0.46 0.46 0.45
Loch Fleet 4.99 0.23 0.B5 0.70
Loch Valley 1.31 3.5b 0.2a 0.28 0.46 0.54 0.58 0.49
loch Grannoch 5.49 4.71 0.22 0.19 0.96 1.00 0.70 0.59
Long Loch of Glenhead 4.46 3.31 0.32 0.22 0.69 0.72 0.61 0.47
Round Loch of Glenhead 4.64 3.54 0.30 0.18 0.60 0.59 0.61 0.49
Loch Trool 4.66 3.22 0.36 0.27 0.74 0.72 0.60 0.50
loch Macaterick 5.01 "" "1""" 0.36 0.25 0.76 0.68 0.66 0.54,j.,j.,j

Loch Kirriereoch 5.65 4.72 0.28 0.19 0.70 0.79 0.80 0.77
Loch Bee • 4.20 4.57 0.33 0.92 0.95 1.71 0.71 0.70
Loch Stroan 7.80 4.55 0.27 0.17 1.52 1.64 0.99 0.67
loch Harrow 4.07 3.11 0.23 0.14 0.67 o.sO 0.49 0.51
Loch RieCiitlr 4.86 3.90 0.26 0.22 o.sO 1.06 0.79 0.76
loch Howie 6.86 5.98 0.30 0.31 2.54 3.23 1.29 1.18
Loch Finlas 5.70 7.83 0.33 0.88 1.41 1.80 0.92 0.82
Loch Skirrow 7.16 4.96 0.33 0.20 1.77 2.52 1.11 0.85
Loch Muck 6.11 5.76 0.22 0.24 1.33 2.13 1.10 1.30
Loch Minnoch 4.41 3.43 0.31 0.26 0.77 1.04 0.59 0.61
Loch Ochiltree 7.50 5.97 0.56 0.55 2.71 2.80 1.87 1.81
Loch Moan 7.32 5.28 0.24 0.19 1.45 1.70 1.17 1.08
Loch Haberry 7.88 6.04 0.39 0.33 2.04 2.07 1.83 1.44
Loch Skae 6.23 5.05 0.18 0.12 2.71 3.14 1.26 1.12
Loch Urr 5.15 4.29 0.47 0.39 2.99 3.86 1.70 1.65
loch Mannoch 10.14 5.94 0.59 1. 06 3.93 5.66 2.06 1.83
loch Barean 14.55 1.28 1.20 6.24 7.04 3.77 3.87
Lochenbred l:" "1"1" 6.82 0.21 0.18 3.30 4.28 1.51 1.33,J • .t.J

Loch Ronal d 8.97 10.84 0.96 0.81 4.45 5.44 2.06 2.20
Lochinvar 5.53 4.67 0.39 0.38 3.34 3.92 1. 79 1.60
Loch Woodhall 8.94 7.22 0.69 0.54 5.83 6.54 2.84 2.62
Loch Whinyeon 6.86 5.94 0.34 0.87 5.89 6.78 1.46 1.36
loth Fern 10.56 8.37 2.20 2.50 6.36 8.80 3.02 3.04
Loch Clonyard 14.84 16.50 1. 71 1.47 7.21 8.09 3.96 3.76
Loch Whi te 17.60 17.85 1.36 1.28 8.02 10.38 4.13 4.33
Loch Arthur 6.72 8.46 1.09 0.97 6.67 7.92 1.95 2.00

. haeo sincE 198i182 .



Table 4. Concentrations (mg 1- 1 ) of the major anions, silicate
(SiOa ) and total nitrogen lN03 ) measured in the thirty four
sample lochs on two occasions, November 1984 (A) and July 1985 lB).

Site CI- SO. -- SiO, HO, -

A B A 8 A B A B

Loch Eooch 10.2 3.8 2.6 3.b 1.0 0.8 0.05 0.16
Loch Fleet 10.4 b.5 1.4 0.15
Loch Valley 11.2 7.8 4.0 4.2 1.4 1.3 0.10 0.13
Loch 6raonoch 11. 6 8.8 5.3 5.8 3.6 2.9 0.13 0.14
Loog Loch of 61enhead 9.2 6.8 3.5 3.9 1.9 1.5 0.06 0.08
Round Loch of 51enhead 10.8 8.0 3.6 4.l 1.6 1.5 0.06 0.07
Loch Trool 11.8 6.8 4.0 4.1 2.9 2.2 0.05 0.05
Loch Macaterick 9.8 6.2 3.0 3.4 2.0 1.2 0.02 0.01
Loch Kirriereoch 13.2 11.0 4.2 3.4 0.9 0.3 0.07 0.02
loch Dee I> 10.0 6.2 3.7 4.2 2.6 2.3 0.06 (0.01
Loch Stroan 15.0 8.2 7.0 5.7 5.6 3.8 0.13 0.02
loch Harrow 7.6 6.0 3.4 4.8 ' 0 2.b 0.13 0.15O.L

loch Ri ecawr 10.4 8.0 4.5 4.3 2.7 0.3 \0.01 (0.01
loch Holtie 15.8 13.0 7.7 9.0 3.3 3.1 0.52 0.36
Loch Finl as 11.0 9.0 5.5 5.1 2.3 1.2 0.06 0.02
Loch SkirroH' 15.2 10.0 7.2 5.6 2.8 iO.l 0.07 iO.Ol
Loch Muck 11.2 11. 2 5;6 5.4 3.b 1.3 0.02 10.01
loch Minnoch 7.8 6.8 4.5 4.6 3.1 3.0 0.09 O.OB
Loch Dchi ltree 19.2 13.4 9.8 6.5 2.0 0.6 0.05 0.03
Loch Moan 15.6 lU 8.1 7.4 3.5 1.0 0.14 0.03
Loch Maberry 12.4 9.0 5.9 3.8 2.0 0.07 0.09
Loch Ska. 12.2 11.0 7.8 8.7 1.9 0.2 0.01 0.08
Loch Urr 12.6 7.8 8.4 6.3 3.4 0.1 0.24 0.13
Loch Mannoch 19.6 10.8 9.9 8.3 5.7 2.6 0.47 0.20
loch Barean 32.0 31. 8 16.4 15.4 6.2 4.0 0.26 0.18
lochenbreck 16.6 14,4 9.9 8.2 2.8 0.3 0.34 0.09
Loch Ronal d 22.4 20.0 8.6 9.0 ' ry 0.7 0.12 0.100 ••

lochinvar 11.6 9.6 11.4 7.6 3.1 1.1 0.16 0.16
Loch Woodhall 16.8 14.4 11.8 5.6 5.1 1.8 1.11 0.44
loch Whinyeon 13.4 12.4 6.7 6.8 1.9 0.3 0.05 0.12
loch Fern 21.2 18.8 16.2 5.0 r Q 8.1 2.40 0.170"

Loch Clonyard 29.2 31.0 17.2 13.6 4.4 1.3 0.37 10.01
Loch White 32.8 35.0 15.1 14.2 4.2 0.9 0.09 0.03
Loch Hrthur 16.0 17.0 1I. 7 10.6 2.9 0.4 0.46 0.25

. limed since 19B1!2.



Table 5. Concentrations (Zn, Mn ~( Fe in mg 1-' total Al in Ltg 1 - 1.. ,
of cati fJnS measured in the thir-ty ·four sampl to:? lochs in

November 1984 (A) and July 1985. (Bl

Tot,l Total Total Total
In Hn F. AI

Sit. A 8 A 8 A 8 A 8

Loch Enoch 10 11 11 13 82 39 180 70
Loch Fle.t 22 277 117 280
Loch Vall.y II 11 36 32 75 58 240 250
Loch Grannoch 20 15 218 184 150 137 350 510
Long Loch of GIEnh.,d 11 9 41 " 100 113 190 140.,
Round Loch of GI.nh.,d 14 9 49 31 67 54 250 190
Loch Trool 12 8 34 30 77 I" 250 280.1

Loch Macaterid 8 < 166 56 305 225 210 2300

loch Kirriereoch 6 5 64 174 198 441 127 380
Loch D••• 12 , 12 7 72 90 200 200•
Loch Stro,n 20 10 238 136 159 269 430 590
Loch Harrow 14 9 38 31 56 41 320 420
Loch Ri eea\!lr 3 44 1<- 3000"

loch Howie 20 16 40 IS 34 15 222 320
Loch Fin!,s , 45 87 230•
loch SUrrow IS 5 105 56 106 143 230 360
Loch Huck 8 51 443 340
loch t1innoch 11 87 419 540
Loch Dchi Itree 8 22 224 320
Loch Mo,n 19 10 196 218 507 640 230 3{,0
Loch M'b.rry 11 36 768 2nO
Loch Ska. IS 10 8 5 31 28 140 270
Loch Urr 13 4 16 38 139 126 240 320
Loch Mannoch 12 4 36 66 119 288 220 320
loch Barean 7 1 119 54 126 44 230 140
Lochenbreck 17 10 IS 19 45 3IS 170 300
Loch Ron,l d < 41 53 1300

l:c.hinvar 16 5 209 109 195 216 200 140
Loch WGodhall 13 2 30 66 112 110 180 180
Loch Whiny.on 7 1 16 15 49 28 200 230
loch Fern 10 ,

III 1092 280 1395 190 2700

Loch Clan yard 4 2 < 242 123 109 160 2700

Loch Whit. 5 2 32 190 146 124 160 270
Loch Arthur 6 <l 4 41 24 8 140 230

.. IiJled since j 981 182



iron, total manganese, acid soluble aluminium and pH, were

obtained for Loch Grannoch, Loch Dee, Loch Minnoch, Loch

Harrow, and Loch Moan Isee Appendix 1).

The temperature profiles show that where lakes are deep enough

summer stratification usually occurs with a thermocline

developing between 5 and 8m depth. The summer of 1983 was warm

and fine as was the period before sampling in 1984, so

conditions were favourable for thermal stratification. There

is some oxygen depletion at depth in all the thermally

stratified lakes and also in some of the shallower

non-stratified sites. Oxygen depletion is particually strong

in some of the lowland lakes, e.g. Loch Arthur, Loch Woodhall,

Loch Fern and Loch Clonyard, suggesting meso- to eutrophic

conditions. However, where oxygen depletion occurs in clearly

oligotrophic sites las indicated by low total phosphorus and

chlorophyll ~ concentrations) in mainly granite catchments ego

Round Loch of Glenhead, Loch Macaterick, Loch Dee and Loch

Stroan, it is likely caused by oxidation of inwashed

allochthonous

debris).

organic

Stroan

material Imainly peat and Molinia

is interesting as the oxygen profile

shows two zones of low concentra'tion, be'tween 3 and 4m depth

and below Bm depth~ These 'ninima might be associated with

the substantial Blackwater of Dee inflow discharging pulses

of organic detritus into the lake.

Where measLlred, ir·~Jn, and par"ticular"ly manganese, show higher

concentr-ations where o>:ygen levels ar"e low and r"elease of iron

15



arld manganese from sediments under low and zero concentrations

is likely. Total phosphorus values above about 0.3 uM

indicate mesa-trophic conditions and none of the lakes for

which measuren)en"ts are available appear to be strongly

oligotrophic. Relatively high values of iron, manganese and

phosphorus occurred in Loch Moan,

dystr"ophic, and scavenging of

a site best described as

these metal species by humic

material could account for the concentrations observed here.

SURFACE SEDIMENT DIATOMS

Sampling: Surface sediment samples were collected from seven

lochs, Loch Enoch, Round Loch of Glenhead, Loch Valley Loch

Dee, Loch Grannoch, Loch Fleet and Loch Skirrow using 8

mini-Mackereth corer (Mackereth 1968) during the summers of

1981/2. The remaining sites were sampled in the summers of

1983/84 usi ng a I<aj ak corer and inmost cases samp 1es we,-e

taken from the deepest point in each loch. At two sites,

Loch Stroan and Loch Harrow, the surface sediment at the

deepest poin't was too compacted and Ininerogenic for successful

sampl ing. Samp 1r:s 1'1 owevef'~ , obtained

locations about Im less in depth. At the former site a large

inflow, the Blackwater of Dee, enters the lake about lOOm from

the deepest pclint (cf. Fit;). 3) and either deposits coarSE'

clastic material during spates or caUses lake-bed scaur"ing,

eNposing 1 ate 9 1ac :[81
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9ri tty/si I ty sediment in Loch Harrow seems to resLllt front

inwashed miner"al soil focused into the deepest area of the

lake following catchment pre-afforestation plou9hing (sampling

before ploughing showed the surface sediment to be organic

gyttja, Flower unpubl.). For this study only the top lcm of

sediment was used for microfossil analysis.

Methods: Oven dried sediment samples were prepared for diatom

analysis by cleaning with hydrogen peroxide and acid before

mOlinti ng on cover glasses in Mikrops for microscopical

examination. Diatoms were identified using standard floras and

taxonomic conventions follow Flower, eattarbee & Appleby

(1987). The following comments on the taxonomy are also

pertinent to diatems found in Galloway. The most common

planktonic diatom in surface sediment from circumneutral

lakes is eyclotella kutzingiana and the nature of the central

processes and flecked appearance of the valve centr'al ar~ea

variety planetochera

suggest

are,

the

however" ,

var'iety

smaller

planetophera. The Galloway specimens

(diameter' usually < 121-110) tt,an the

described by Hustedt (1930) and

should be described as C. kutzingiana var. planetophora forma

minOY"D This mi9ht indicate that the Galloway form is

genetically different or that the small size reflects local

water quality characteristics. In several samples a variety

of T. flocculosa was found with elongated, twisted and weakly

features indicating a planktonic habit.silici'fied valves,

This ta>:on can problably be included in

asterionelloides bLtt loss of colony mor'phology in ·the sedi.Tlsnt

17



precludes definite identification. Hence, 'foIl owi ng Koppen

119751, the epithet T. flocculosa strain IIIp is used here.

Cespite the illuminating paper by Camburn ~ Kingston 119861 on

the taxonomy of Melosira, the genus remains problematic for

several species and here Melosira perglabra is not separated

from the variety florinae, although the two taxa are quite

possibly separate species. The taxonomy of the acidobiontic

species Navicula subtilissima and N'.:c:.__t",,,o,,'f..cl,..e,,,_!-.r-=-i is currently

IHowa,-th, in p,-ep. 1 and the fonner species is

likely to be Navicula madurmensis. Two forms of Tabellaria

binalis are known IFlower 19861 but they have not been

separ-ated in this study since both are characteristic of

strongly acid water.

Approximately 500 diatom valves were counted in each sample.

However, where the planktonic component was large the total

count was increased to enable a nlinimum of about 300

per-iphyton

(Table 61

valves to be included. The

shows that planktonic diatoms

basic count data

in the most

acid lakes. Inter"esti ngl y, the overall floristic diversity,

or ratio of taxa to valves counted, of the sanlples shows no

consistent relationship with the sites ordered according to

acl di ty (Tabl e 1 1 • Floristic diversity does, however~ ,

increase with pH if the plankton component is excluded. This

effect is caused by the planktonic component, which can

exceed 30% in less acid la~~es being cOlnposecj of ver"y few

spec: i F2S .. At s;everal Loch ~:irriereoch,

18
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Table 6 .. The number of diatom taHa identified and total valves counted
in each surface sediment sample .. The number of planktonic ta}:a and
valve counts are also given .. Floristic diversity, with ~nd without
the plan.,tonic component, is expressed as the ratio of taxa to
total valves counted.. Parentheses indicate % planktonic valves
in the total cQunt ..

Site

loch Enoch
Loch FI eet
Loch V'l! ey
Loch Srannoch
Long Loch 01 Slenhe,d
Round Loch oj SI enhead
Loch Macaterick
Loch TroDi
Loch Kirri ereoch
Loch Oee
Loch Xoan
loch Stroan
loch Harro.
Loch RiecaJlr
Loch HOl,i e
Loch Muck
loch Skirrolf
loch l1innoch
Loch S~ae

loch Finlas
Loch Kaberry
Loch Ochi ltree
loch Urr
Loch l1annach
Loch B.rean
Lochenbred
loch Ronal cl
lCC:hinvar
loch Waodhal J

locn .hin~€on

locr. Fern
loch Clcnvud
loch .hI te
LuCh ;'rthuf

Total no.
at taxa

60
4b
57
47
64
54
75
SO
:n
82
54
80
69
97..
I"

74
64
i3
74
77
76
92
76
73
70
49
91
82
92

69
b3

No. aT
planktonic

taxa

o
1
o
o
2
2
1
2
o
3
1
3
o
3
4
2

2
3
5
4
4

10
4
9
1

10
3
9
6
7

10
12

Total no.
at valves

S94
400
541
m
550
517
5!!
48S
464
514
520
603
513
550
808
536
494
536
501
513
511
497
567
509
505

538
502
638
686
s:a
575

No. of
planktonic

valves

o
1 ((1)

o
o
bill
3 ( 11
2 1(1)

3 1(1)

o
10 (21
2 ((1)

4
o

10 (2J
438 (541

2 ((1)

10 (21
10 (2J
Sill

2b 151

25 ISI
10 121

254 (';5)
7 (11

170 CHI
52 1111

180 13~1

t59 13:)
234 (37)

~1i1 ~S9)

139 (2;1
242 j421
:11 :,44i

Floristic
di verSl ty

0.10
0.11
0.11
0.09
0.12
0.10
0.15
0.10
0.07
0.16
0.10
0.13
0.13
0.18
0.09
0.14
0.13
0.14
0.15
0.17
0.15
0.19
0.13
0.14
0.14
I). to

-).08
0.11

0.:1

FIoristic
di'lerslty

re::. planktonIc
tal:i11

0.10
0.11
O.!!
0.09
O.!!
0.10
0.15
0.10
0.07
0.16
0.10
0.13
0.13
0.17
0.19
0.14
0.13
0.13
0.14
0.15
0.15
0.13
0.21
0.14
0.18
0.11
0.::

,I. I'
).:b
0.14

'l.16
,). ~3



Lochenbreck, low floristic diversity is unrelated to the

photic zone and the diatom

plankton component.

bottom sediment lies

At these

within the

sites virtually all of the

assemblages are thought to be dominated by a few epipelic

species living in situ on the sampled surface sediment.

Diatom assemblages: Diatom taxa lists and percentage

abundances for each of the 34 surface sediment samples are

given in Appendix 2 where those taxa with less than 0.4%

abundance are indicated by + Genus names followed by cf.

species name indicate that the observed form closely but not

exactly corresponded to the type description. For example

Navicula cf. diqitula (common in Loch Urr) mainly differs from

Hustedt's description in that the striae are finer than 30 in

10 urn. Because of time constraints, species of any particular

genus that could not be Identified were grouped together, for

example as Navicula sp~

The relationship between the floristic composition of the

surface sediment diatom assemblages

34 sites is 8}(dmined elsewher~e (cof

and water quality in the

Flower 19871, The main

points concerning the distribution of diatoms at these sites

are clear from inspection of the species lists and water

chemistry tables. First, diatoln assemblages in the most acid

lakes (summer pH <5) are dominated by

quadriseptata, Euno.tia veneris and Fr-us1:ulia r-hDmboides. and

i'ts variety sa~onica. In sligh'tly less acid sites Tabellaria

19



floculosa replaces T. guadrisepta"ta and Anomeoeneis vitrea

becomes common at lake pH values above 5.5. The circumneutral

lakes tend to have a significant plankton component but

Fragilaria virescens and F. construens and Achnanthes

minutissima are usually the dominant

periphytic species present. Only Loch Kirriereoch seems to be

anonlalous with regard to surface sediment diatom composition

since the usually rather uncommon Navicula sohr"ensi s

predominates at this site. The reasons 'for the occurrence of

this species are unknown but are presummably related to water

quality. The loch is unusual

af a water level change,

in that, possibly

large quantities

as a result

of shor-el ine

blanket peat are currently eroding (1983/41 into the lake. At

another site, Loch Grannoch, the relatively high abundance of

Pinnularia hilseana in the surface sediment is also

unusual.

CONCLUDING COMMENTS

The 34 softwater lakes sampled in Galloway range in pH from

very acid (pH 4.51 to mildly alkaline (pH 7.41. However, only

a few measurements of pH have been made at each site $0 it is

difficult to 8scr-ibe a sirlgle mean pH value to a particular

lake, especially for circumneutral sites where the hydrogen

ion concentratiorl is

seasonally and daily.

likely

Water-

to fluctuate widely both

conductivity roughly co-varies

with alkalinity and calcium but inversely witt, fJH, water"

trarlsparerlCY was very variable and severe wd'ter col(Jur"a"tion in

:20



several lakes is due to dissolved hUlnic material. Although

measurements are few it is clear that pH values in the summer

are higher than winter values and that for conductivity the

opposite occurs with lowest values in the summel'~" Sod i um

and chloride concentrations are usually higher in winter

that sea salt deposition following wintersuggesting

mi grlt cause pH depr"essi on in runoff water by

stor"ms

cation

e,·,change within catchment soils (d Bur"ns c~t a1. 1984,

Harriman & Wells 1985). The pH is likely to be elevated in

summer by photosynthesis, but as most lakes in the data

set are not eutrophic, the increase should be relatively small

compared with pH decreas.s caused by proton release from

catchment peats during periods of sea salt deposition.

Nevertheless, those lakes which are always strongly acid in

character (pH < ca. 5.01 the level of acidity is maintained by

atmospheric pollution

~ 1985)"

(Flower & Battarbee 1983, Battarbee et

Most of the lakes investigated showed some development of

oxygen and temperature stratification in the water column with

both variables typically declining towards the sediment

surface. A clear thermocline structure was found in sever"al

lakes although a consideration of the bathymetries of these

sites indicates that adverse weather during the summer could

cause substantial erosion of the hypolimnion. Loch Fleet shows

the most developed thermocline structure indicating good

SUffifner stratification. Between 10-13 QC the lowland

1'12ve Cl'lar"acteristically much lower Qxygen cOflcentrations than

21,



those in the uplands,

fermer sites.

indicating higher productivity at the

Species composition of the sediment diatom assemblages clearly

corresponds closely with

characteristic of strongly

lake

acid

water pH

conditions

and diatoms

occur most

frequently in the upland lakes on granitic rocks with both

afforested and unafforested catchments. By excluding

the contribution of planktonic species it is shown that the

floristic diversity of the periphyton component of surface

sediment diatom assemblages generally increases with lake

water pH. Although the surface sediment diatom samples,

time periods of

consisting of 1 cm slices, undoubtedly represent different

accumulation and different diatom source

areas, the implication is that floristic diversity of

periphytic diatom communities is lowest at the most acid

sitess

22
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Appendi>: 1

Water colunln variables measured at each site on specified dates
and times.

(Loch Enoch not sampled.)

Loch Fleet sampled 3r"d May 1984 (8.20 p.m.).

Depth Temper-atLWE' Oxygen
m ·C I.

0 12.6 105

1 12.5 106
2 12.0 106
3 11.8 105
4 10.7 104
5 9 .. 2 105
6 6.9 103
7 6.4 101
8 6 .. 2 101
9 6. 1 100

10 6.0 100
11 6.0 99
12 5 .. 9 98
13 5 .. 8 97
14 5 .. 8 96
15 5.8 96

Loch Grannoch sampl E~d 25th JCll Y 1983 (12 .. 20 p. m. )

Depth Teflperature O'ygen Tota! phosphorolis Total iron Total llIanganese pH

• 'C , pH ~H pH

0 20.3 95
I 20.2 94 0.631 l.696 5.583 5.0
2 20.2 "'1~
" 20.1 92 0.674 l.696 5.309
4 17,4 '.'"< 16.2 73 0.663 2.011 5.719 4.9J

b 15.0 73
7 15.1 70 0. -i7l 2.i59 :i. biG
8 14.9 71
9 14.2 67 0.856 4.5j2 5.608 4.9

10 13.7 S9 .. '~"'" 4.016'f.dbJ



LDch Gr'" ,€\nnDch 52"dnp 1 E~cJ 3r~d r1a"y' .1984 (;:i~ 10 p~ m. )

Depth Temperature Oxygen Soluhle Tot,1 Tot,l Total ACId 501uhle
silica phosphorous iron canganese aluiliniul

• 'C , uH uH uH uH DH

0 11.8 103
I !l.8 104 30.56 0.464 3.111 4.731 12.425
2 11.8 104 30.30 0.399 1.823 4.7l9 11. 246
3 H.8 104 30.47 0.367 I. 670 4.743 13.579
4 11.8 104 30.53 0.378 2.017 4.602 11.334
5 10.7 101
6 10.3 101 30.10 0.356 2.064 4.802 11.109
7 10.2 lOO
8 9.8 99 30.76 0.345 2.087 4.755 11.322
9 9.4 98 31. 44

10 8.7 95 0.572 2.205 r "l"lC' 11.447.J ...... .J

Lonq Loct, of Glenhead sampled 26tl1 ,July 1983 (5.30 p.m.).

Depth Temper-atur-e O",ygen
in *C ;':

0 19.8 100
1 19.8 100
:: 19. 7 99
..:.' 19~5 99
·f 16. 1 94
~ 13.9 ,34'"

6 13.4 77
7 13. 1 71
8 13~O 67
9 128 9 63

10 12.8 60
1 1 12.6 54

pH

4. 1

4.7

4.5



F:CJund LClc r't o·f (31 ~?('!he-ad semr) 1 s~d :2f.::,th ,July' 198.3 ('2. 15 P ~ Ili. )

Depth Teliperature O,ygen Total Total Total pH
phosphorous Iron lIanganesE

• 'C , uN uN uN

0 19.2 96
1 19.2 96 0.332 1.123 1. 417

" 19.2 96
3 19.0 95 0.460 0.990 I.m 4.7

IB.7 95
< 15.5 95 0.406 0.990 1.392 4.60

6 14.3 91
7 13.9 89
8 13.5 85 0.267 0.990 1.307 4.8
9 12.B 73

10 12.1 5B
11 11.6 47 0.342 J2.647 2.094 4.7
12 11.4 37
13 11.2 24 o.s03 29.252 2.941 4.B

Loch Tv"ool sampled 15th May 1984 (10.GO 3"lTI.).

Dept I') F.t'tL.we O;.{ ygen
In ·C I.

0 13. () 95
1 13. (I 93
2 13. (I 92
~ 13. (I 92',:'

4 13. (I 9"
,~ 12. ~ 91J J

6 12. (> 91
7 1 1·5 90
8 10. 0 88
9 9 ·0 88

10 8. 0 89
1 1 7 ·0 82
12 7 · 0 80
13 7 · 0 77
1 4 7 · Cl 74
15 7 ·0 69
16 7 · 0 ,63



l_IJch Macateric~ sampled 8th May 1984.
Dep·ttl TSinperatur-e O::ygerl

m QC %

0 13. e 95'"'
1 13. e 90,J

2 1C,. e 87,J

..;, 13. 0 79
4 12. e --,,,' / ,
e 1~ 0 73,J .0:;, •

6 10. e 63,,;

7 9. 5 60
8 8. e 57'"9 8. 0 55

10 8. 0 53

Loch Kirr-iereoch sampled 24th July 1983 (3.10 p.m.).

Depth Temper~at LW e O:tygen
In ·C .,,.

0 21. 1 99
1 21.0 99
2 '20.0 97

2. 9 18.6 61

Loch Dee ~s.amp1 e.d 24th ,]LIl Y 1983 (11, 05 2l.m. )

Depth Temperature O'YO'o Total Total Total ~'./
i"

phosphorous iron .canganesf'

• 'C 1 un ,uH oM

0 19.8 99
I 19.8 99 0.299 0.977 2.101 6.7
2 19.8 99
, 19.0 97 0.299 0.949 2.002 6.8J

4 18.5 95
5 16.2 88 0.481 I. 207 3.059 Od

6 14.6 80
7 14.0 71
8 13.8 69 0.342 2.009 6.155
9 13.6 65

10 13.5 57
11 13.4 « 0.353 3.333 1I. 004 6.2,),J

12 13.4 53
13 13.4 52 0.578 3.%5 12.159 &.3



Loct, Dee sampled 3r"d May 1984 (1.1)(1 p.m.).

Depth Temperature Oxygen Soluble Total Total Total Acid soluble
si I iea phosphorous iron langaoese aluainiuii

• 'C , ul1 uH uH uH uH

0 12.1 105
1 12.1 102 21.94 0.259 0.953 1.213 2.580
2 12.1 101 22.00 0.324 1.076 1.095 3.332
3 12.0 100 21.79 0.259 0.718 1.036 3.433
4 11.9 99 21.82 0.210 0.583 1.036 2.567
5 11.5 100
6 10.5 98 21. 96 0.237 0.576 1.177 2.918
7 9.5 99

7.5 8.7 97
8 8.2 98 23.42 0.210 0.612 1.177 3.144
9 7.8 94

10 7.7 94 23.67 0.195 0.471 1.212 3.320

Loch
Depth

In

Stroan sampled 28th
Temper*2lture

·C

,Ju! y 1983
0>: ";tgen

/.

(12.40 p_m .. )_

(I 19. 9 94
1 19. 9 94
'2 19. 9 92
3 17. 8 28

--' -5 15 .. 4 .;,

cf 15~ (I 17
4. ~ 13. 9 18~

~ 13. 5 30~

6 12. 9 ,,;-:r
".'-'

7 1 1 ·8 28
8 1 1 4 ~~· ";."-'

9 1 1 · 0 ,::;'j

10 10~ 8 ::::
1 1 10~ 8 .-,

12 10. 8 .1



LClCh HaF'l<"OIl'J sBmpl f2d 25t.h July 1. cp83 (;5~ ::=;O p.fn~;.

Depth Temperature a'yg,o Total Total Total pH
phosphorous iron i1Iiloganese

• 'C 7. ~H ~H uH

0 20.5 95
I 20.5 96 0.267 1.034 3.196 ' '"."
2 20.5 95
3 19.9 95 0.364 1.178 3.121 5.4
4 18.9 94
5 18.4 92 0.438 1.638 3.407 4.0
b 17.4 84
7 15.7 7B

Depth
III

I)

1

:::
4

Loch Riecawr sBlnpled 9th May 1984.
Temperature Oxygen

ne %

12. (I 84
12~ () -0

I '

12~ 0 75
12. 0 71
12. 0 64
12~ (; ,60
1 1 .2 50

9. ~ 33,"
9. 0 29

Depth
III

Loch Howie sampled
remper" d. t: ur~e

'e

12th May
0>; yg(2n

1984.

o
1
2

4
5
,L.J

7
8
9

10
1 1
12

13~ 5 0',D

1 ,-', .. (I 94
13. (' 95.'
1 ~ 0 r,r-;-

'-~' . 7,';

12 ~
,~ 94d

1
.., e 94d

12. (I 0"7,--.'

1 0 ~ :::; 100
9 I) 99
.., e 98D. d

8. e 98"
8. 0 96
8. ,) 95



lJH:h
Depth

m

Fil-llas sampled 8th
Temper"a'l:.uf"E;'

'C

1"1ay 1984
0:: YGien

(J 14. ~ 85J

1 1C,. ~ 72.,
~ 12. (I 67""~

:::; 12. 0 64
4 12. (I 62
~ 12. 0 60d

,6 1 1 8 58
7 1 1 8 ~,

· ,_)0

,3 1 1 8 ee-· J,J

9 1 1 ~ ~~·d ,..1 ..:~

10 1 1 ·5 51
1 1 1 1 ~ 50· ,J

12 1 1 ~ 46· ,J

.13 1 1 · 5 10

L,lOCh Muck sampled 9th May 1984.
D,,,pth Temper"aturF.:~ Q}: yg€~n

m °c i:

0 12.8 88
1 12.8 85
~ 12.8 85.,.~

.,. 12.8 84"ow'

4 12.8 81
5 12.8 83
6 12 .. 8 8.1
7 1" 8 81~

7.5 9. (l 47

Loch r1i nnoc:h s,:\mp 1 (2d 25t!1 July 1983 " j • -:;,(.1 p ~ In. ) .

Depth Teiperature O"gen Total Total Total pH
phosphorous iron lIlangane::i:?

• 'C i. uH uH .Jj/1

0 ,- , 91.. 1,,1 ....

I 18,7 44 49.038 12.684 6.3
2 17.5 51
3 17.3 46 2.503 47.460 15.879 6.2

17.2 37
< 17. I " ,., ';"0 36.070 19.0374 ." [ ... 1, 8. "

6 16.9 1'7u



Loctl Ochiltree S211lpled 24th July 1983 C8.0(1 p.111.

Diep t!'l
III

()

1

2.9

Ternp er"~" t:.UI'" e
ne

21w4
.21. ,4
21.3
'20. 1

0;< ygen

1<)3
103
102

93

Loch Moar, sam~Jled 24ttl ,July 1983 (5.00 p.m.)w

Depth Teaperature O,ygen Total Total Total pH
phosphorous iron llIanganese

• 'C • pM pM pH,

0 22.0 9b
1 21.3 95 2.909 33.190 Ib.201 b.2

1.9 18.8 35

Depth
III

o
1
2

Loch

TrampE?Y-atUI'-e
"·c

15w5
14.0
t3R5
13.0
13.0

13th r1ay 1984.

O:-:ygen

1(>1
97
96
95
90



Depth
In

o
1
2

4
5
6
7
8
9

10

Luch Ski::iE.' ~sEtmpl

Tf2'mper-2tur-F~

°C

14.5
14.0
13~5

13.0
12 .. 5
12 .. 0
10,,0

8 .. 5
8.0
8.0
8.0

104
102
102
101
99
96
98
94
87

72

Loch Urr sampled 12th May 1984.

Depth
In

o
1
2
3
4

6
7
8
9

10
11
12
13

(0

(I

1

Tempe!'""atur~e

i:oC

13 .. 0
12.5
12.5
12 .. 5
12.0
12.0
12.0
1280
11" 5
9.5
8.5
8.5
8.0
8 .. 0

13.5
13.5
1::;:" 5
1:-::~5

13~5

13.5

0:.: ygen
i.

93
86
90
89
86
86
84
82
81
68
64
59
52
47

lOt.h l1a\/ 1'784.

147
147
147
147
145
135

1;:;"­
I, ;



Lochenbreck sampled 27th ,Jllly 1983 (6.31) p./n.).

Deptj··l Temper" if\ t llr~ e 0>: 'y't~len

m ".c %

0 21 ·7 100
1 21 ·7 100
~ 21 7 100'- ·

.:' :21 ·7 99
4 21 · 1 92
5 I9. I 48
6 18. e 36'-,

Loch Ronald s21npled 13th May 1984.

D,epth
m

1
2

4
5
6
7
8
9

10
II
12
13
14
15
16

Temper·atL\r~e

·C

15.0
15.0
15 .. 0
14 .. 5
14 .. 5
I4.0
11. 0
9.0
8 .. 0
8 .. 0
8.0
8.0
8 .. 0
8.0
8.0
8.0
8 .. 0

O;.;ygen.,
'.

104
103
102
101
101
100

90
84
80
78
76
76
75
75
74
74
71

s2.opled 13th May 1984.

th
ill

\

T emp F.~'r' ,'i:it Ut" fE·.'

'c

13 .. 0
13.0
13 ~ ()
13.0
13.0

"/

108
t08
108
108
106



Loct, Woodhall s21npled 27th JIAly 1983 (3.45 p.IO.).

Depth Telflper" i2.tur ('2 O,:ygen
m "C %

0 20. 9 94
1 21 .0 94
2 21 0 M~. ,-..:'
~ 20. 8 84'..:..,

4 17. 7 51
5 16. ~ 46'.J

6 15. 9 44
7 1~ 6 43J.

8 15. 2 42
9 15. 0 38

10 14. (1 26
1 1 13. 1 21
12 12. 7 13
13 12. 3 7
14 12. 1 2

Loch Whinyeon sampled 10th May 1984.

Depth
m

o
1
2
3

5
6

B
9

10
11

TempE~r,~tur'e

·C

11.8
11.8
11.8
11.8
11.8
11.8
11.8
11. 3
8.5
8.0
8.0
8.0

O>:ygen
'l.

90
90
91
91
91
91
91
86
6B
59

Loci' Fer"rj sampled 29ttl .July 1983 (2.3(1 p."l.).

Dept,~h

m

er- i':( l':ur(..;­
I>C

20.9
20.9
20.3

O;:ygr-:?n

87
85
:Sl_t

.1



Depth TempE!r"ature 0:: /1;jE'rl

m ·C i.

0 21 · 6 92
1 :21 · is 91
.2 21 ·6 90
3 19. ~ 48d

4 16. 4 ~
d

~ 13" 5 ~

d -'
b 12. 6 ",
7 12" 1 2

Loch Arthur sampled 28th July 1983 14.30 p.m.).

Depth Tempel~atL!rt-? O>i ygen
ill ·C ./,.

0 21 .. () 100
1 21" 0 100
2 21" 0 100
3 21 .. 0 100
4 21 .. 0 100
~ 16.9 91d

6 1 ~"5 .. 8 ~~

id

7 13.8 31
8 12" 9 15
9 12" 1 7

10 11. 3 3
1 1 1 1 .. 0 '''>
12 10.8 2



APPENDIX 2. Percentage co,position at surhce sedilent diatol assublaqes in the 34
study lakes. Taxa are listed in order of frequency abundance and + indicates an
abundance of ten than 0.41.

LOCH EHOCH
Taxon 1

TABELLARIA QUADRISEPTATA
ACHHANTNES HARGIHULATA
AHOHOEOHElS BRACHISIRA v. THERHALlS
HAVICULA HOfLERI
EUHOTIA PECTIHALIS v. HINOR
EUHOTIA YEHERIS
fRUSTULlA RHOHBOIOES v. SAIDHICA
TABElLARIA BlHALlS
CYHBElLA HEBRIOICA
EUNOTIA BACTRIAHA
fRUSTULlA RHDHBOIDES
EUHOTIA mGUA
PINHULARIA BICEPS
TABELLARIA fLDCCULOSA
EUHOTIA TEHELLA
CYHBElLA PERPUSILLA
fRAGILARIA DLDEHBURGIANA
CYHBELLA GAEUHANHI
EUHOm TRIHACRIA
HEIOlUH AffIHE v. LONGICEPS
EUHOTIA IATRIAEHSIS
HAmULA SUBTlLISSIHA
ASTERIONELLA RALfSIl
fRASILARIA VIRESCEHS
EUNOm HICRDCEPHALA
EUNOTIA sp.
EUNOm ALPIHA
CYHBElLA AEQUALI S
EUNOm PECTIHAlIS VVENTRALIS
NEIDIUH IRIOIS
AHDHOEOHEIS SERIANS
PINHULARIA sp.
PIHHULARIA ACORICDLA
EUHOTIA PRAERUPTA-NANA
PIHHULARIA YIRIDIS
HEIOIUH AfflHE
EUHDTIA RHOHBOIOEA
AHOHOEOHEIS VlTREA
PIHHULARIA IRRORATA
TABELLARIA sp.
HAYICULA COCCOHElfORHIS
SEHIORBIS HEHICYCLUS
SURlRElLA OELlCATISSIKA
EUHOTIA FABA
HIlTSCHIA PERHIHUTA
SURIRElLA BISERIATA
EUHOTIA PECTIHALlS
EUHOm DEHTICULATA
EUHOm BIDEHTULA
STENOPTEROBIA INTERHEDIA
PINNULARIA CARHINATA
PINHULARIA ABAUJENSIS
ACHHAHTHES AUSTRIACA
EUHOm GLACIALlS
CYHBElLA GRACILIS
PINNULARIA LESUNEH
ACHHAHTHES RECURVATA
CYHBElLA .p.
NELOSIRA PERGLABRA
EUNOm DIOOOH

IHUOSOH
GRUN.
HOY. COHB.
CHOLHOIY
IIUll.I RABH.
IKUTI.I O. HULLER
IRABH.I DE TOHI
IEHR.I GRUN.
IGREGORYI GRUN.
EHR.
IEIIR.I DE TONI
IBREB.I RABH.

GREGORY
!ROTNI KUIZ.
IGRUNI. HUST.
A. CLEYE
IIUSI.
HEISTER
KRASSKE
IGREGORYI mVE

FDSEO
CLEYE
i. SHITH
RALfS
IRASSKE El HUST.

INAEGELlI IIUST.
SHITH
IEHR.I HUST.
IEIIR.I CLEVE
IBREa.1 CLEVE

HUST.
GERS
IHIllSCHI EIIR.
IEIIR.I CLEYE
HUST.
IGRUH.I ROSS
(GRUN.IIIUST.

GREGORY
IEIIR.I PATRlCK
LEilS
IEIIR.I SRUN.
GRUH.
BREa.
IKUll.) RABII.
laREB.1 RABII.
i.SHITH
LEHIS
BARBER I CARTER
IPANT.I ROSS
NUSI.
NmT.
IRABH.I CLEYE
EHR.
HUSI.

OSTRUP
EIIR.

17.B
9.7
6.5
6.0
5.a
4.a
4.5
4.5
4.2
2.7
2.3
2.2
2.0
2.0
1.7
1.7
1.7
1.7
1.5
1.3
1.3
1.2
1.2
1.0
1.0
o.a
0.7
0.7
0.5
0.5
0.5
0.5
0.4
0.4
0.4
0.4
0.4
0.4

•
t

•
•
•
t

•
•••
t

•

•
••

•
•



LOCH FLEET

Taxon

EUNOTIA VENERIS
TABELLARIA QUADRIsEPTATA
FRUSTULIA RHOHBOIDES v. SAXONICA
AfWHOEONEIS BRACHYSIRA v. TlIERHAlIS
PERONIA FIBULA
EUNOTIA RHOHB IDDEA
EUNOTIA PECTINALIS v. HINOR
NAVICULA SUBTILISSIHA
EUNOTIA PECTINALIS v. VENTRALIS
FRAGILARIA YIRESCENS
CYHBELLA PERPUSILLA
CYHBELLA HEBRIDICA
HELOSIRA PERGLABRA
TABELLARIA BINALIS
FRUSTULIA RNOHBOIDES
ACHNANTHES HARGINULATA
ANOHOEONEIS VITREA
CYHBELLA sp.
PINNULARIA BICEPS
PINNULARIA IRRORATA
PlNNULARIA sp.
TABELLARIA FLDCCULOSA
EUNOTIA ALPINA
EUNOTIA sp.
ACHNANTHES sp.
CYCLOTELLA KUTlINGIANA
GOHPHONEHA GRACILE
NAVICULA HOFLERI
EUNOTIA mGUA
EUNOTIA PECTINALIS
EUNOTIA PRAERUPTA
EUNOTIA PRAERUPTA·NANA
EUNOTIA LUNARIS
EUNOTIA IATRIAENSIS
EUNOTIA HICROCEPHALA v. TRIDENTATA
AClINANTHEs RECURVATA
ANDHOEONEIS sERIANs
CYHBELLA OBTUsA
CYHBELLA GRACILIS
HELOsIRA PERGLABRA v. FLORINAE
NAVICULA SOHREt/SIS
NAVICULA sp.
NEIDIUH BISULCATUH
t/EIDIUH IRIDIS
PINt/ULARIA VIRIDIS
TABELLARIA sp.

IkUTU HULL.
KNUO.
IRABH.I DE TONI
HOV. COHB.
IBREB. EX f:UTZI ROSS
HUST.
IKUTZ.I RABH.
HUST.
IEIIR.) HUST.
RALFs
CLEVE
IBREB.I RABII.
OSTRUP
IEHR.I GRUN.
IWR.I DE TOHI
GRUN.
16RUN.1 ROSS

6RE6.
16RUH.1 HUST

IROTH.I KUTZ.
INAEGlIl IIUST.

THHAI1ES
EHR.
CHOltlm:y
(BREB.) RABII.
IKUTl.) RABII.
EHR.
BER6
IEIIR.) GRUH.
FDGED
IHAYI HUST.
HUST.
IBREB.I CLEVE
6RE6.
IRAIIB.) CL EVE
CAHBURII
KRASsKE

ILAGER.) CL EVE
IEHR.I CLEVE
INmCH.) EIIR.

z

22.5
17.5
B.O
3.5
3.5
3.0
2.5
2.5
2.0
2.0
2.0
2.0
2.0
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0
0.5
0.5
o.s

t

t

t

t



LOCH VALLEY
Taxon

TABELLARIA QUADRISEPTAlA
fRUSlUtIA RHOHBOIDES v. mONlCA·
EUNO!lA VENERIS
AROHOEGNEIS BRADNYSIRA v. lHERMAlIS
lABELLARIA aINALlS
NAVICULA SUBTIlISSIMA
ACHNAHlHES HARGINULAlA
NAVICULA HOfLERI
CYHBmA AEQUAlIS
EUNOm PECTlRAlIS v. mOR
HELOSIRA PERGLABRA
EUNOm PECTlNAlIS v. VENTRALIS
EUNO!lA ALPHIA
fRAG ILAR lA VIRESCERS
EUNOm OENlICULATA
PERORIA fiBULA
EUNOm BAClR IARA
fRUSTULI A RHOHDO InES
NAVICULA HEIMNSII
TASELLARIA fLOCDULOSA
WNom TENELLA
EURom fABA
CYHDELLA PERPUSILLA
EUNom EllGUA
CYRBELLA R,BRIOICA
NAVICULA REOIOERIS
fRAGILARIA OLERBURGIANA
EUNonA PECTlRALlS
SURIRmA OElICATlSSIHA
ANOHOEDIIETS SERIANS
PINNULARIA HICRGSTAUAGN
ANOHOEnHETS VllREA
PlHNULARIA 'po
NElOlUH BISULEATUR
PIIlHULARIA HAIOR
RAVICULA COECONElfORHIS
PlHNULARIA BICEPS
PIHNULARIA IRRORATA
ACHNANTHES AUSTRIACA
EUNom sLAC IAll S
HELOS!RA olsms
NAVICULA CONTENTA
EUNom HEISTERI
ACIINRRIHES fLEXELLA
NEIOIUH AffINE
CYHBmA GRACILIS
SEH IOABIS HEH IEYCLUS
HEIOlUH IRIDIS
PlHNULARIA HILSEANA
STAURDREIS RRODum
TABELLARIA 'po
EU/lOm fALLAl
RNDHOEONEIS DRACHYSIRA
EUNOTIA LUNARIS Y. SUDARCUATA
EUNom HONOOO«
ACHNAIHIlES RECUR~AH\

EUNOTIR RHOHSDIOEA

HWD5EH
!RABH.l DE TO~!

IKUTI.} HULLER
HDV. COHB.
IENR.I ORUN.

ELEVE
GRUN.
CHOLNOKY
SHIIH
IWT!.} RAiH.
OSTRUR
IEHR.} HUST.
INAEGElI! HUST.
RALfS
IBREB.I RASH.
IBREB. " KUTl.} ROSS
EHR.
IEIIR.I DE TOHI
VAH OAH I KOOY.
IROTH} KUT!.
IGRUN}. HUST.
((HR.} GRUN,
A. CL EVE
IBREB.} RABH.
IGREGORYI DRUN.

KRASSKE
HUST.
IKun.} RABH.
LEWIS
IBREB.I CLm
IEIIR.! [LEVE
IGRUN.I ROSS

ILAGERSTEDn CLEVE
WT!.
GRESORY
GREDDRY
IGRUH. }HUST.
HUST.
HEIST.
IEIIR.} WT!.

GRUN.
HUST.
IKUTl.} GRUH
IEHR.) CLEVE
IRABH.I CLm
IEHR.! PAlRICK
!EHR. I CLEVE
IJAHISClJI HULl.
GRUN.

CLEVE
(BREH,) GRUN,
O1AEGELll 6RUN.
EHR.
HUST.
HUST.

15.9
B.3
6.5
5.5
U
~. 6
U
3.7
3.3
3.3
3.0
2.6
2.6
2.2
2.2
1.1
2.2
2.0
1.7
1.5
1.5
1.3
1.3
1.3
1.1
0.7
0.7
G.7
o.b
G.6
0.6
G.6
0.6
0.4
O.l
G.l
O.l
B.l
O.l
D.4
O.l
t

t

t

t

t



LOCfI GRANNOCfI
Taxon I

EUNOTIA VENERIS IWTLI O. HULLER 15.2
TABELLARIA OUODRiSEPTOTO ,NUDSEN 12.B
ACflNAlllIlES HORGlNULOTA GRUN. 12.6
TABELLARiA BiNOLiS IEflR.1 GRUII. B.4
TADELLARiA FLOCCULOSA IROTHI WIZ. 5.8
PillNULORIA HILSEANA IJANiSCfll HULL. 4.0
EUNOTIA PECTINALIS v. HINOR IWIZ.I RABII. 3.8
EOIlUTIA ElIOUA IBREB. I RAOH. 3.6
FRUSTULIA RHOHSOIDES v. SAIONICA IRASII.I DE TONI 3.6
PiNNUlARIA IRRDRATA IGRUN.IIIUST. 3.2
AlIOHOEONEIS BRACflYSIRA v. THERNALIS NDV. COHS. 3.2
NAVICULA SUBTiLiSSIHA CL EVE 3.0
EUNOTIA LUNARIS v. SUBARCUATA INAEGELI I GROII. 1.6
EUNOlIA sp. 1.6
EUNOlIA ALPINA INAEGELI I NUST. 1.4
CYHBELLA PERPUSILLA A. CLEVE 1.4
FRAGiLARIA ViRESCENS RALFS 1.0
EUNOTIA PRAERUPTA-NANO BERG 1.0
HELOSiRA DiSTANS IEHR.I KUH. 1.0
EUNOTIA DENTICULATA IDRES.I RASN. O.B
PINNULARIA VIRIDIS INITlSCNI EHR. O.S
ONOHOEONEIS ViTREA IGRUN.I ROSS O.S
EUNOTIA IATRIAENSIS FOGED 0.6
EUNOTIA SIDENTULA N.SHllH 0.6
HELOSIRA PERGLASRA DSTRUP 0.6
PINNULARIA BICEPS GREGDRY 0.6
NAVICULA HDFLERI CHOLNOJ:Y 0.6
PINNUlARIA HICRDSTAURDN IEflR.1 CLEVE 0.6
PERDNIA FIDULO ISREB. " WT2.I RDSS 0.6
CYHBELLA GRACILIS IRABII.I CLEVE 0.6
ACHNANTHES HICRDCEPflALA WlZ. 0.4
PINNULARIA SUSCAPITATA GREGDRY 0.4
ACflNANTHES AUSTRIACA flUST. 0.4
FRAGILARIA CDNSTRUENS IEHR.I GRUII. 0.4
CYHSELLA HEBRIDICA IGREGORYI GRUN. 0.4
EUNDTIA RHOHBOIDEA HUST. ,
IIEIDIUH AFFINE v. AHPIIIRHYNCHUS IEHR.I CLEVE t

NAVICULA SOIIRENSIS J:RASSKE ,
SURIRELLA DELICATISSIHA LEWIS ,
PlNNULARIA sp. ,
ACHNANTHES SUBLAEVIS HUST.
EUNOTIA HEISTERI HUST. ,
EUNOlIA DIODON EIIR. ,
STENOPTEROBIA INTERMEDI! LENIS
ACIINONlHES RECURVAIA IIUST. ,
NEIDlUH sp. t

GOHPHONEMA GRACILE EHR. ,



LOilG lOCH OF GLEmlEAD
Taxon

TABELlARIA QUADRISEPTATA
FRUSTULIA RHOMDOIDES v. SAIONICA
EUNOTIA VENERIS
FRAGILARIA VIRESCENS
ANOMOEONEIS BRACHYSIRA v. THERHALIS
TABELlARIA FLOCCUlOSA
ANOHOEONEIS VITREA
FRUSTUlIA RHOMDOIDES
EUNOTIA PECTINALIS v. HINOR
PERONIA FIBUlA
EUfIOTlA FABA
MELOSIRA PERGlABRA
EUNOTIA ALPINA
CYHBEllA GRACilIS
NAVICULA HEIMANSII
EUNOTIA OEHTICUlATA
EUNOTIA TENELlA
CYHBELLA PERPUSILlA
CYMBEllA HEBRIDICA
CYClOTEllA KUTZINGIANA
NAVICULA ~,;I6USTA

AHBMOEONEIS BRACHYSIRA
FRAGIlARIA OLOEHBURGIANA
ACHNANTHES MARGINUlATA
HElOSIRA DISTANS
EUNDTIA PECTlNAlIS v. HINBR f. IMPRESSA
EUlIOTlA DlOOON
STAURONEIS ANCEPS f. GRACILIS
PINNUlARIA VIRIOIS
ACHNAHTHES DEPRESSA
GOMPHONEMA GRACILE
PIIINUlARIA sp.
CYClOTELlA AREIITII
TABEllARIA BIHALIS
IIAVICUlA SUBTIlISSIMA
ANOMOEOHEIS SERIAIIS
NAVICULA COCCONEIFORMIS
PIIIHULARIA BICEPS
EUNOTIA PECTINALIS v. VEHTRAlIS
EUNDTIA GlACIAlIS
FRAGIlARIA COIISTRICTA
IIITZSCIIIA FONTICOlA
EUIIOTIA FAlLAI
EUHOTIA ROBUsTA
EUNOTIA LUNARIS
PIlIlIUlARIA MAIOR
EUIIOTIA FLEIUOSA
STAURDNEIS PHDEIIICEIITERON
EUIIOTIA IATRIAEIISIS
ACHNAlHHES MICROCEPHALA
PIlIlIUlARIA HILSEAIIA
SURIREllA DElICATISSIHA
GOMPHDNEMA ACUHIIIATUH v. CORONATA
SURIREllA BISERIATA
CYMBEllA sp.
PIIINUlARIA HICROSTAUROII
NAVICULA HEDIDCRIS
EUNOTI AARCUS
EUNOTIA RHOMBOIDEA
NAVICULA ej. OIGITUlUS
ACHNANTlIES SUBlAEVIS
EUNOTIA PECTINAlIS
EUNOTIA EllGUA
NITZSCNIA RONAIIA

KHUD5EN
IOADN.I DE TONI
IKUTZ.I O. NUllER
RALFS
NOV. COMB.
IROTHI KUT1.
IGRUN.I ROSS
IEIJR.I DE TONI
IKUTU RABH.
IBREB. er. KUTU ROSS
IEHR.I GRUN.
OSTRUR
INAEGElll HUST.
IOABH. I ClEVE
VAII DAH I KOOY.
IBREB.I RABH.
IORUNI. HUST.
A. Cl EVE
IGREGORYI GRUII.
THWAITES
GRUN.
IBREB.I GRUN.
HUST.
GRUII.
IENR.I KUT!.
IEHR.I HUST.
EHR.
IEHR.I ClEVE
INmSCHI EIIR.
IClEVEI IIUST.
EHR.

KOLBE
IEHR.I GRUN.
ClEVE
IBREB.I ClEVE
GREGDRY
GREEORY
IEHR.I HUST.
HElST .
EHR.
GRUII.
ClEVE
RAlFS
IEHR.I GRUN.

KUTZ.
KUTZ.
IIH TlSCII I EHR.
FOGED
KUTZ.
IJANISCIII HULL.
lEWIS
IEIIR.l N. SHITH
BREB.

IEIIR. I ClEVE
KRASSKE
EHR.
HUST.

IIUST.
O:Urz.1 RABH.
IBREB.I RABII.
GRUH.

12.7
11.5
10.4
7.5
5.B
5.B
5.6
4.9
3.B
3.1
2.5
2.4
2.4
2.4
1.6
1.1
1.1
0.9
0.9
D.7
0.7
0.5
0.5
0.5
0.5
0.5
0.5
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
t

+
+
+
+
+
+
+

+
+
+

+

+
t



ROUND LOCH OF GLENHEAD
Taxon 1

EUNOTIA VENERIS lKUTU O. HULLER 16.1
TAOELLRRIA OUAORISEPTATA KNUDSEN I!. 8
FRUSTULIA RHOH80lDES v. SAIONICA IRABH.I DE TONI 10.3
PEROHIA FIBULA IBREO. ex KUTU ROSS 3.5
TABELLARIA sp. 3.5
HELOSIRA DISTANS IEHR.I KUTZ. 3.5
FRAGILARIA VIRESCEHS RALFS 3.5
NAVICULA HOFLERI CIIOLNOKV 3.3
EUNOTlA FABA IEHR.) GRUN. 3.1
NAVICULA HEIHAHSII VAN DAH & KOOV. 2.7
EUNBTIA BENTICUlATA IOREB.1 RABH. 2.5
ACIINANTHES MARGINUlATA GRUN. 2.5
TABELLARIA BINAlIS IEHR.I GRUN. 2.5
ANOHOEONEIS BRACHVSIRA v. THERHRLIS NOV. COHB. 2.5
EUNOTIA PECTINRLIS v. HINOR IKUTU RRBH. 2.1
EUNOTIA OACTRIANA EIIR. 1.7
EUNOm AlPINR INREGELI I HUST. 1.6
RNOHOEONEIS VIrRER IGRUN.I ROSS 1.0
TAOELlARIA FLOCCUlOSA IROTH) KUTl. 1.6
EUNOTl ATENELLA IGRUNI. HUST. 1.4
CYHOELLA AEOUALIS SMITH 1.4
HElOSIRA PERGlAORA OSTRUP 1.4
ANOHOEONEIS SERIANS IOREB.1 ClEVE 1.4
CVHBELLA PERPUSllLA A. ClEVE 1.0
CVHBEllA VENTRICOSA KUTl. 1.0
NAVICULA PUPUlA KUTl. 1.0
CYHBELlA HEBRIDICA IGREGBRVl GRUN. 0.8
PINNULARIA OIVERGENS W. SH lTIl O.B
NAVICULA HEDIDCRIS KRASSKE 0.8
STENOPTER08IA INTERHEDIA lEWI S 0.8
GOHPHONEHA GRACILE EHR. 0.8
CVHBELlA GRACILIS !RA8H.) CLEVE O.B
EUNOTIA PECTINAlIS v. VENTRALIS IEHR.) HUST. 0.8
PIHNUlARIA MAIOR KUTZ. 0.8
PINHUlARIA HICROSTAUROH IEHR. I ClEVE 0.6
STAURONEIS ANCEPS f. GRACILIS IEHR.I CLEVE 0.0
PINNUlARIA IRRORATR IGRUN.I HUST. 0.4
EUHOTIA ElIGUR IBREO.I RAOH. 0.4
NAVICULA SEHINULUH GRUN. 0.4
CVClOTELlA KUTZINGIANA v. PLANETOPHGRA FRIC~E 0.4
EUNOTIA SUOETICA 10. HULLER I IIUST. 0.4
NAVICULA SUBTIlISSIHA ClEVE 0.4
NAVICULA PHVLlEPTA tun. +
PIHNUlARIA BICEPS GREGORV t

NAVICULA COCCONEIFORHIS GRE60RY +
NAVICULA ACCEPTATA HUST.
EUNorIA PECTINAlIS IKUTZ.I RAOH. +
NITZSCHIA PERHINUTA GRUN.
AIIOHOEONEIS BRACHVSIRA IBRE8.1 GRUN. t

CVCLOTElLA ARENTII tGLBE
ACHNANTIIES AUSTRIACA HUST. t

CVHBElLA 6AEUHANHI NEISTER t
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NAVICULA FE511VA
PINNULARIA OIVEIl'iENflSSIMA
SIAURONEIS AIlCEPS I. GRACILIS
NAVICULA SEHIII1JtUH v. IHIERHEOIA
PINNULARIA KICRllS1AURON
HAVICULA sp.
CYHBELLA LEPTOC£RAS
fRASILARIA CllNSTR!lENS
NE IO!UH BISULCA11I1l
EUHOTIA PRAERUfIA
NAVICULA SUBIIlISSIKA
Sm~PTERnSIA INTERHEDIA
IlEIDIUI1 sp.
PINNULARIA DIVERSENS
ACHNAN1HES UMIl1lA
EUNum sp.
NAVICULA JARIl£FElTII
IHTZSCHJA PEIDlIIttlTA
PHlNULARJA IlAlfiR
GOI1PHDI1EMA HHRICAlUM
EUIlGTIA TEHHLA
ACIINANTHES HIIl1lTlSSIKA
CYMBEllA HEERISlCA
NAV ICULA PSEUWlSCUTIfORH IS

l6RUH.) ROSS
iRABH.1 OE TO
NOV. COKB.
lUTI.
SRUH.
IKUT1.1 O. HULLER
RALfS
IRABH.) cmE
IROIH) 'UT1.
IEHR.) HUTI.
IBRES. " HUTI.I ROSS
EHR.
GRUN.
mm.) HUSi'.
WI1.
DSTRUP
fRICY.E
IRASH.I SRUN.
SRUN.
IEHR.I GE TONI

GRUN.
IW. SHITH) [LEVE
Y.NUDSEN
SRESORY
IKU11.) RABH.
ISRES.) RABH.

IEHR.1 W. SHlTH
KRASSY.E El IIUST.
KOlOE
KUTl.
{EHR.) HUST.
KUTl.
6RUN.
A. CLEVE
10. MULLERI HUST.
IIUS1.
RALfS
IEIIR.) PAlRICK

KEIST.
IKUTLI RAill.

CHOLNOHY

IBREB.I CLEVE
IEHR.) CLEVE
IPANT.I ROSS
INITlSCIII EHR.
HUST.
IEHR.I GRUN.
Y.RASSY.E
(GRUI(.) CLEVE
IEHR.I CLm
HUST.

IEHR.I CLEVE

IEIlR.1 GRUII.
mm.) GRU».
IlAGERSTEOn ClEVE
EIIR.
[LEVE
LEWIS

il. SKI TH
CARTER

IIUST.
6RliN.
KUIZ.
KUIL
I£'UIII. IIUSL
Y.UIZ •
(GREGORYl GRWL
HUST.

15.9
9.5
S.l
6.0
5.6
5.2
5.2
1.7
2.6
1.2
2.2
1.7
1.7

L1
1.1
1.1
1.1
L1
1.3
LI
0.9
0.9
0.9
0.7
0.7
0.7
Q.7
0.7
0.7
D.6
0.6
0.6
0.6
D. b
0.6
0.6
0.6
0.4
0.4
0.4
0.4

0.4
D.4
0.4
0.4
0.4
0.4
0.4
Q.4
0.4
0.4



LOCH 51:AE
Taxon

ACHNANIHES MINUmS IHA
EUNOm 'ENER IS
FRAGILARIR VlRESCENS
HITZSeHIR FOHlICCLA
RNOMOEOHEIS VlTREA

AeHUAUIHES LINERRIS v. eURIA
CYMBELlA MleROCEPHALA
TABELLAR IAFlOCmOSA
GCMPHONEMA GRACILE
RCHUANIHES LIHEAR IS
EUNOllR PECllHALIS v. MIliOR
FRUSlULIA RHOMBOIDES v. SAlOiHeR
MELOSIRA DISIANS
eYMBELLA GRACILIS
EUNOllA PECTHJALIS
FRAG ILAR IAVAUCHER IAE
NIIlSeHIA RDMRNR
CYMBELLA eESRfII
PINHULRRIR HODOSR
HRVICULR sp.
FRRGILRRIA COHSTRUEHS
eYURELLA VErlTRICOSA
EUHOm RReUS
ACHNMHHES RECURVRIA
RCHNRNIHES PSEUDOSWRl I
PEROHJR FlBULR
TRDElLRRIR BUADRISEPTAIA
DIPLOHEIS DCULATA
CYHBELLA HEBRIDleR
ANOMOEDHEIS BRACHYSIRA v. THERMlIS
NRVICULA BRYOPIIIlA
NAVICULR RAOIOSR
HRVICULR cl. DIG!TULUS
NRVICULR COCCOHElfORHIS
EUHOm TENEllR
NAVICULR RN6USIR
CYCLOTELLR KUTlIIIEIRHA
SYNEORA TENERR
CYMBELLA RHGUSTATA
EUtWm MAJOR v. BIOEHS
GONPIIOHEIIR RCUHIIlRTUM v. CORONATA
RCIINAHINES LRHCEDLATA
RCHNRNIHES UHARR
EUNOTIA sp.
PINNUlARIA VIRIDlS
CYHBElLA SAEUHAHNI
FRR6ILARIR BREVISTRIRTA
CYCLOTElLA COHTA
PIIlNULRRIR MA IOR
HJTZSCHIR RHPIIIBIR
CRLONEIS DACILlUM
EUNUm ElIOUR
ACNHANTIIES FLElELLA
EUIIUTJA ROBUSTR
FRRSILARIA ELlIPTlCA
HAV ICULA PHYlLEPTA
UAV ICULA PSEUOOSCUT IFORM IS
PIIINULARIII sp.
ACHWiHTHES DEPRESSA
EUIWm FABA
CYMBElLA TURSIDA
PINNULRRIR TEHUIS
EUHOTJR PRAERUPTR-HRHA
NAVICULR MEDIDCRIS
P! HNUlAR IA ABAUJENSIS
HlTZSCHIA sp.
OENflCULA IEHUIS
FRi\GILAR1A PIHHATA
NAV!CULA RHYNCHQCEFHALti
[liNOrIA HEISTERl
STAURONElS PHDHHCEHIERON
ACliNAU1HES SUBLitEVlS
OIFlOIIEIS GYRUS
SURJRELLA LHlEhRIS
CYMBElLA 50.

tUTZ.
IKUlU O. MUllER
RRLFS
GRUN.
IGRUN.I ROSS

H. L. SHITH
SRUN.
IROIN I wn.
ENR.
H. SMlTII
IKUI1.1 RRDII.
IRROII.I OE TON I
IEIIR.I IUT1.
IRADIi.1 CLEVE
IKUn.1 RRDII.
IWT1. I BOYE PETERSON
SRUII.
IRRBH.I SRUH.
EHR.

IEHR.I BRUII.
KUH.
EHR.
HUST.
CRRTER
lBREB. ex KUn.) R055
KNUDSEH
IBRED.' CLm
IGREGDRYJ GHUN.
1I0V. COMB.
RElERSEH
KUT1.
lOell URR (RJFI
BREGORY
"RUIII. HUST.
GRUN.
THWRITES
W. SHlTH
IW. SHlTHI CLEVE
IH.SMlTIII RRDII.
IEHR.I W. SMITH
!REB.
CARTER

INIT1SCHI EHR.
HEiSTER
GRUN.
IEHR.I lUll.
,UH.
6RUN.
(6RUt~.) I'IERESCHKOWSKY
IBREB.I RAGII.
tKUn.) GRUH
RRlFS
SCHUM.
,UIl.
!JUST.

~ClEVEl HUST.
((HR.l GfilJN.

GREGORY
BREEDSY
BERG
KRASSJ:E
(PANT.) ROSS

tuH.
EHR.
KUfl.
!iUST.
INIT1SCHI EHR.
HUST,
(HllSEl Cl EVE
W. SMITH

34,9
5.6
5.6
4.4
4.4

3.4
3.0
3.0
2.0
2.4
2.2
2.2
2.0
2.0
1.4
1.2
1.0
0.0
0.8
0.8
0.8
0.6
0.6
0.6
0.6
0.6
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
t

t

t

+
+
+
+
+



LOCH URR
Taxon

CYCLUIELLA KUlllHGIAIIA v. PLAIIETGPHORA
CYCLOIELLA COMmIS
AClmA~THES I1IHUTISSIM
MElOSIRA lTAllCA 'I. SUBARCTlCA
CYCLUTELLA com
A51ERIOHELLA fORM USA
ACfHiAIiTHES I1ICROCEPHALA
SYNEDRA HINISCULA
fPAGILARIA PIIIIIATA
CYCLOTEllA KUTZlIIGIANA
fRAGllARIA COIISTRUEIIS
FRAGILARIA ELlIPTICA
TABELLARIA flOCCULOSA
NAVICULA d. OIGITULUS
FRAGllARIA VIRESCEIIS
IIAVICULA CRYPTOCEPHALA
HAV ICULA 1110 IffERENS
NAVICULA IMPElA
GONPHONEHA PARVULUN
ACHliAllfHES lHIEARIS
AIIOHOEDIIEIS VITREA
PHmUlARIA IRRORATA
GONPHOIIEHA sp.
NAV ICULA Sf.
FRAGllARIA VAUCHERIAE
GDMPHOIIEM IIITRICA1UM
NAVICULA SUBA10MOIDES
NAVICULA MINIMA
oIPlUNE IS PETERSENI
ACHHAHTHES SAIONICA
ACHNANTHES RECURVAIA
OIPLGHEIS OVALIS
EUNum mOUA
NAVICUlR SEMINULUM
ACHNAIITHES AUSTRIACA
[UNom PECTlNAlIS V MINUR
CYMBELLR CESA1II
CALOllEIS BACILlUH
ACHIIANIHES COIiSPICUA
ACHNANTIIES sp.
SVNEDRA lEIIERA
HAVICULA RHYtlCHDCEPHAlA
HElOSIRA OISTAlIS
PIIINUlARIA sp.
HERIDIDN CIRCUlARE
NAVICULA FUPUlA
GDMPHDNEHA CDNSTRlCTUII
SYNEDRA sp.
ACHNANTHES SUBLAEVIS
CDC[OI/EIS PLAeENTULA
STAURDNEIS LEGUNEIi
EUNOTIA HDNOGDN
fRAGllARIA BREVISTRIAIA
CYNBEllA HICROCEPI/AlA
EUNDTIA TEIIElLA
NE I0IUII AFF HIE If. AMPH IRHYflCHU5
tHTISCH1A TERRESTRIS
CYNBEllA PERRUSILLA
GOMPflQnEI1A ACUNHJATUM Y. COROHAIA
wmMHHES UHARA
EUNOTlA lUHflRIS
ACHIlANIHES RUSTRAlA
SYNEDRA RCUS
ANOMQEQNEIS VITREn
NAVICULA ANGUS TA
COCCQllE I5 PU\CE~TUlA

DIATOM TEliVE v. ELOUGATUI1
ACHtiANTHES SUCHlMiOTJI
FRUSfUlIA RHQHBOmS
[ALONElS BAClllUN
EUNDTIA PECrJliAlIS
Em1QTlA PECTHlALlS If MINOR f. IIIPRESSA
EUNOTIA PECTlNALlS 'I. IWWR
$YNEDRA sp.
ANG110EOtJEIS BRACWISIRA v. iHERI1AllS
TAPELLfdllA FEHESTRATA
S'(liEDRA PARflSlTlCA

PRim
SHUtI.
y.ur l-
D: MULLER
IEHR.) lUT!.
Hi\SSAll
l:UII.
GRUN.
EI/P.
TIIWAIlES
IEHR.I GRUN.
SCHUtI.
IROIHI WII.

LOCH URR IRJFI
RALFS
WT!.
HUST.
HUST.
WTI.
11. 51111H
tERUlL) ROSS
(GRUH.) HUST.

(WII.) BOYE FETERSQIi
WTI.
HUST.
GRUW.
HUST.
KRAsm
HUST.
111IlSEI CLEVE
IBRED.I RADii.
GRUtl.
HUST.
l'Ull.1 RABH.
IRABH.) GRUII.
IGRUH.I HERESCHKOWSIIY
A. HAYER

W. SHITH
KUfz.
IEHR.I KUlZ.

A6ARDH
KUTI.
EHR.

llUST.
HUST.
EHR.
EHR.
SRUN.
GRUII.
lSRUN). HUST.
(Elm.) CLEVE
I?ElERSEHI HUST.
A. ClEVE
mm.) W. SMITH
CilRTER
mm.) GRUN.
OSTRUP
l:UTl.
lGRUII.l flOSS
GRU'.
EHR.
lYUGS.
lIUST.
(£HR,) eE Hilt!
(GRUII, I MERESCHIQwSn
(run,) RASH.
\£fiR,) HUSr.
O:UT 1.) RABH.

HOII. COMB.
(LYNGBY£) run.
W. SHliH

15.7
12.3
11.3
5.3

'.6
3.5
3.0
2. S
2.8
2.5
2.3
2.3
2.3
1.9
1.8
1.6
1.6
I.,
I .•
1.1
1.1
0.9
0.7
0.7
0.7
0.7
0.5
0.5
0.5
0.5
0.5
0.5
D.5
0.5
D.4
0.4
0.4
0.4
0.4
O••
0.4
0.4

O••
o.•
D••
0.4

+
+
+
+
+
+



LOCH 5KIRROW
Taxon I

FRA6ILARIA VIRE5CENS RALFS 20.3
AROHOEONEIS VITREA WRUH. I ROSS 7.5
FRUSTULIA RHOHBOIOES v. SAIOHICA {RABH. I DE TONI 6.1
CYHBELLA PERPUSILLA A. CLEVE 4.3
ASTERIONELLA sp. 3.6
AHOHOEONEIS BRACNYSIRA v. THERHALIS NOV. COHB. 3.2
FRUSTULIA RHOHBOIDES IEHR. I DE TOlll 3.2
EUNOTIA VENERIS IKUT1. I O. HULLER 2.6
EUNOTlA ARCUS EHR. 2.6
TABELLARIA FLOCCULOSA (ROTHI KUll. 2.4
FRAOILARIA ELLIPTICA SCHUH. 2.0
CYHBELLA 6RACILIS IRABH.I CLEVE 2.0
EUNOTIA PECTINALIS v. HINDR IKUll. I RABH. 1.8
CYCLOTELLA KUIZIN61ANA v. PLANETOPHORA FRI CKE 1.8
NAVICULA HEOIOCRIS KRASSKE 1.8
NITZSCHIA PERHIHUTA 6RUN. 1.8
HELOSIRA OISTANS IEHR. I KUT1. 1.4
NAVICULA BRYOPHILA PETERSElJ 1.4
NAVICULA HEIHANSII VAN BAM ~ KODY. 1.4
NAVICULA sp. 1.2
ACHNANTHES MICRDCEPHALA KUIl. 1.2
EUNOTl Asp. 1.0
ACHNANIHES PSEUDDSWAZI CARTER 0.8
EUNOTIA PECTINALIS v. VENTRALIS IEHR. I HUST. O.B
CYMBELLA oAEUMANNI HEISTER O.B
PIHNULARIA BICEPS ORE6DRY 0.8
AClHlANfHES RECURVATA NUST. 0.8
NAVICULA AllGUSTA ORUN. 0.8
NAVICULA CDCCONEIFDRMIS 6REOORY 0.6
NAVICULA PHYLLEPTA KUll. 0.6
NAVICULA IHPEIA HUST. 0.6
HELOSIRA LIRATA v. PER6LA8RA IOSIRUP) H.-B. fLDRIN 0.4
CYHBELLA sp. 0.4
NAVICULA d. DI6I1ULUS 0.4
CYMBELLA HEBRIDICA IGREOORYI ORUN. 0.4
NITZSCHIA FDNTICDLA GRUN. 0.4
STAURDNEIS ANCEPS f. GRACILIS IEHR.I CLEVE 0.4
EUNOm ElIOUA IBREB. I RABH. 0.4
PINNULARIA IRRORATA IORUN.IHUST. 0.4
CYCLOTELLA ARENTII KOLBE 0.4
ACHNANTHES MAR6INULATA GRUN. 0.4
PINNULARIA HILSEANA IJANISCHI MULL. 0.4
NAVICULA HDFLERI CHDLNDKY 0.4
CYMBELLA MICROCEPHALA 6RUN. 0.4
PINNULARIA UNDULATA 6REOORY 0.4
CALONEIS BACILLUR (6RUR.1 MERESCHKORSKY 0.'
EUNOTlA DIOBON EHR. 0.4
PEROIJIA FI BULA (BREB. " KUll.1 ROSS 0.4
TABELLARIA sp.
ANDMOEONEIS SERIANS (BRES.) CLEVE t

SYNEORA sp. t

NEIDIUM IRIDIS IEHR.I CLEVE t

PINNULARIA DIVER6ENTISSIMA 16RUM.1 CLEVE t

CYCLOTELLA CDMENSIS GRUN. t

CYCLDTELLA STELLIOERA CL EVE ET GRUN. t

EUNOTIA BENTICULATA IBRES. I RABH. t

EUIIOTlA ALPINA INAEOELI) HUST. t

HANNAEA ARCUS IEHR.) PATRICK
ACHNAMTIIES cl. LAPIDDSA t

STAURDfIEIS sp. t

CYHBELLA CESATII IRABH.) GRUN. t

6DRPHDNEMA GRACILE EHR.
PINNULARIA DIVERGENS W. SMITH
ACIIIIANTHES sp. t

EUNOTIA TENELLA 16RUIII. HUST. t



LDCH MUCK
Taxon

TABELLARIA fLOCCCLOSA
EUNOflA FECTIUAllS Y. KINOR
EUNOTIA VENERiS
ACHHANTHES HINUTISSIMR
FRUSTUUR RHOMBOIDES

GOHPllDNENR GRACILE
FRAG ILAR IA VIRESCENS
FRAGILARIA CG/ISTRICTA
fRAOILARIA (OfISTRUENS
ANOHOEONEIS VIIREA
ClHBELLA ORACIUS
ACHNANTHES lINERR IS
PIHHULARIR IRRORATA
NAVICULR PHYLlEPTA
NAViCULA BRYOPHILR
NAVICULA et. SEHINULUH
TABELLARIR QUAORISEPTRTR
EUtlOrIA PECTIHAllS v. VENTRALIS
FRUSTUUA RHOMBOIDES ,. SRIONICA
RCHNANIHES lINERRTS ,. CURTA
ACW1MITHES sp.
ACIUJAHTHES CONSPICUA
GOHPHONENR ANGUSTATUH
EUNOTIA FORMICR
EUNOTlA PECTlNRUS ,. HINOR ,. IHFRESSR
PINHULRR IR sp.
SYNEORR HINUSCULR
PINNULARIR SUBCRPlTATR
NRV ICULR HE IHANSJI
EUNOTIA moUA
AClDIAlITHES NARG INULR TA
NAVICULR HUHNR
RCHNR'ITHES UHRRR
NRVlCULR IHPEXR
CRLOtIEIS BRmLUH
EUNOTIA HEISTERI
EUNOTIA PECTlNAUS
HITZSCHIA RONAHA
ACIIIIANTHES RECURVRTA
ClHBELLA sp.
EUIWllR PRRERUPTA-IIMIR
NRVlCULR HIDIFFERENS
ACIINMITIIES SOBLAEVIS
ACIIIIAlITHES AUSTRIACR
CYMBELlR HEBRIOICA
NAVICULR SEHINUlUH
STRURo/IEIS ANCEPS I. GRACILIS
NAVICULA JARNEfElTll
NElDIUM sp.
NAVICULA sp.
HRV ICUlA COCCONE IFORM IS
ASTERIONElLA FORMOSA
ACHHRlITIIES LRNCEOLRTA
CYClOTELlA t:UTlINGIMIA v. PlAHEiOPHORA
SYNECRR TEliERA
PlNflUlARIA ACUKINATf1
TABEllARIA sp.
NAViCULA RHYNCHOCEPHAlA
PI NNUlARIA HI LSEI1NA
EUNOllA AGBUSTR
CYHBEllA VENTRICOSA
NITZSCHIA sp.
IIRIINAEA ARCUS
AHOHOEONEIS BRACHYSIRA Y. THERMAlIS
NAVICULA et. DIGITUlUS
PltlllUlRRIR HRIOR
tVl',FELLA IUWIClJLlFORl1lS
NAVICULA IiEDIOCRIS
CYl'IFELli\ PERPUSlllf,
EUNOTlA SlJDETlCA
SYNEDRA sp.
EUfWT!A TRrNACRIA
PlNNuL!1RIA BICEPS
NAVICULA SLJBATONQIDES
rHrzSCH!r, TERHESTRlS

IROWI KUf1.
"UT 1. I RARH. ,
IWll.1 O. HULLER
fUll.
IEHR.I DE TONI

EIIR.
RRLES
EIIR.
IEIIR.I GRUN.
10RUII.) ROSS
IRRSII.I CLEVE
W. SHITH
IGRUN.IHUST.
fUll.
PElERSEN

nWDSEN
(EHR.) HUSr.
(RRiH.) OE TOIII
lI.l. SNITH

A. KAYER
IKUT1.1 RRBH.
EIIR.
'EHR.I HUST.

6RUN.
EREGORY
VAN ORM ~ KOOY.
<BREa.1 RABH.

DRUN.
GRUH.
CARTER

• HUST.
!GRUN.l KERESCI1KQWSKY
HUST.
IKUIZ.I RRBH.
GRU'.
BUST.

BERO
HUST.
HUST.
HUST.
!SREOORY) ORutl.
GRU'.
'EHR.I ClEVE
HUST.

GREGDRY
I10SSALl
BeEB.
FRI en
11, SlilTH
SHITH

WIZ.
IJANISCHl NULL.
RRlFS
KUT1.

mm.l PATR!Ct
nov, COM9.
LOCH URR lRJFl
run.
AUERSWALD
kRASSi:E
A. CLEVE
10. NULlER) fiUST.

r:RAssr.E
GREOORY
HUST,
(pntRSE~1 HUST.

12.5
9.5
9.1
5.5
5. !

4.2
4.2
3.4
J.4
3.2
2.3
2.1
2.1
I. )
1.5
1.3
1.1
1.1
1.1
1.1
1.0
1.0
1.0
0.8
0.8
O.B
O. a
o. S
0.8
O. a
O. a
0.8
0.8
0.6
0.6
B.6
0.6
0.6
0.6
B.6
0.6
0.4
0.4

0.4
0.4
0.4
0.4
0.4
0.4
B.4
0.4
0.4
0.4



LOCH HCWI[
i axon

CYCLOmLA tUTlINGIAHA v. PLAHETOPHORA
ACfIIIAN1HES HIHUmSI'A
CYCL01ELLA tUTlINGIAHA
AHOHOEOHEIS VlJREA
CYCLOTELLA CCHENSIS
fRAG ILRR lA VI RESCENS
ACHHANTHES HICROCEPHALA
PERONIA fiBULA
EUH01lA PECTIHALIS v. HINOR
EUN01lA VENERIS
CYHBELLA HICROCEIHALA
lABELLARIA fLOCCULOSA
CYHBELLA GRACILIS
ACHNAN1HES LIHEARIS
GOHPHONEHA AHGUS1AWH
fRAGILARIA COHSJRUEflS
CYHBELLA PE/PUSILLA
GOHPHOHEHA GRACILE
SYNEORA H!HUSCULA
fRUSJULIA RHOHBD InES
SYIIEORA lEmA
HlmCHIA fONJICOLA
GOHPHONEHA IHJRI CA IUH
NAVICULA RAOIOSA
EUH01lA PECffHALIS v. HIImR f. IHPRESSA
NI11SCHIA fRUS1ULUH
FRAGtLIlRIA VAUCHERIAE
ACHNAN1HES SUBLAEVIS
NAVICULA HIHlHA
NAVICULA IHPEIA
fRUSJULIA RHOHBOIDES v. SA10NICA
NAV ICULR PHYLLEPl R
ACHNANTHES RECURvm
ACHNAN1HES 5p.
HmSCHIA ROMANA
CYHUELlA VENJRICOSA
NAVICULA ANGUSTA
HAVlCULA COCCONElfORHIS
ACHNANTNES LIHEARIS f CURTA
ACHNAlHHES AUSTR IACA
HELOSfRA PERGLADRA
PlNNULARIA OIVERGEHJISSlHA
NAVICULA NEDIOCRIS
EUNom PRAERUP1A-NRNA
EUNOJIA PECflHRLIS
PINNULARIA HILSEAHA
NAVICULA SENINULUN v. IH1ERHEDIA
EUNOJIA PRAERUP1A
EUHom NElS1ERI
EUNom NONODON
NAVICULA IHOIFFEREHS
CYHBELLA AEQUALIS
EUHO]f A ElIGUA
NAVICULA FESTlVA
STEHDP1ERoalA INIERMEDIA
HELOSIRA DIS1ANS
STAtlRONEIS AliCEPS v. GRACIUS
ACHNRNTHES CLEVEI
IlANHAEA ARCUS
GDNPHOHEHA 5p.
DlmHA lENUE ,. ELDNGATUH
IiEIDIUK sp.
ACH/MIHHES UIlARA
NAVICULA SUDA1GNDIDES
AHPHDRA DVALIS ,. PEDICULUS
ACIlfIRHTHES SUCHLAHDTIf
CYHBELLA CESAl I I
S'iHEDRA sp.
ACHIlMHHES PSEUDOSWAIl
P!NNULARIA IRRORATA
fRRGILRRIA PINHAIA
NAVICULA sp.
NAViCULA RHYHCHGCEPfJALA
5[}/1PHDHEIlA f;[uM I HATUH y. COROl-lAT A
NAVlCULR CRYPlOCEPIlALA
CYI1~ELlA sp.

fRlCKE
W1l.
TH'AIJES
t6RUH.l flOSS
GRUN.
RALfS
WIZ.
IBREa. " KUll.1 RDSS
IKUIZ.1 RABH.
IW1/' 1 D. HULLER
GRUN.
IRDlHl KUl/.
IRABH.l eLm
,. SNI1H
IWIZ.1 RADH.
IEHR.1 GRUH.
A. CLEYE
EHR.
GRUN.
IEHR.I DE TONI
,. SffI1H
GHUN.
WIZ.
KUIZ.
IEHR.) HUS1.
KUIZ.
IWH.) BOVE PETERSON
HUS],
GRUN.
HUS],
IRASH.I DE TOIl!
WIZ.
NUST.

GRUN.
KUT/.
GRUN.
GREBORY
H.L. SHIlH
HUST.
OSlRUP
IGRUN.I CLEVE
KRASSKE
BERB
IWH.I RADII.
IJAHISCHl HULL.
HUST.
EHR.
HUS1.
EHR.
HUS!.
SHf1H
IDRED.) RADH.
KRASSKE
LEilS
IEHR.I KUH.
IEHR.1 ,LEVE
ERU'.
IEHR.I PAJRICl:

LYNBD.

CARTER
HUS!.
KUn.
HUS],
IRABH.) GRUII.

CARTER
IGRU'. HillS],
EHll.

KUIl.
(EHlLl W. SMITH
tUlZ.

36.7
14.9
9.6
6.0
5. D
2.2
1.6
1.4
1.4
1.4
1.0
0.9
0.7
0.7
0.7
0.7
0.6
0.6

0.5
0.5
0.5
0.5
0.4
0.4

0.4
0.4
0.4
0.4
0.4

+
+
+
t

t

+
+



LCCH mLAS
Taxon ,

FRAGILARIA VIRESCENS RRLfS 15.6
IAOELLAR IR fLOCCULOSR LROTHI ¥UTZ. 11.3
ANOHOEOilE1S VITREA 10RUR.1 ROSS 7.6
PERCRIA fiBULA IBREF. " WIl.l ROSS 7.0
EUNOT IA PECmAlI S ,. MIHOR IKUI1.1 RRSH. 4.9
RCHIIRII7HES MINUTISSIHA KUH. 4.5
EUNO!!A mOUA iSRES.1 RAOH. 3.7
FRUSrullA RHOHBOIOES ,. SAIONICA iRASK.1 DE ION I 3.5
ASIERIDNELLA FORMOSA HASSALL 3.1
EUNOlIA DEN7ICULRIA ISRES.I RABH. 1. q
CYHBElLA RESURlIS SMITH 1.5
FRUSrullR RHOH8010ES IENR.I OE 10NI 1.5
RCHNRNIHES MICROCEPHALA KUH. 1.9
PINUULARIA ,p. 1.8
ANOMOEOUEIS 8RACHYSIRR v. THERMAlIS Nav. COHO. 1.0
CYM8EllA ,p. 1.8
CYCLOTELLA KUT!lNGIANA v. PLAWETOPKORA fRICKE 1.1
UAVICULA 'p. 1.2
ACHNANIHES lINEAR IS ,. CURTA H.L. SMITH 1.1
CYMOELLA CESAHI lRAaH.) GRUH. 1.0
C¥I1SEllA HEBR IDICA (GREGORYI GRUN. 1.0
ACKHRHIHEs LINEAR IS H. SMITH 0.8
NAVICULA PHYllEPTA 1.UI1. 0.8
PINflULARIA UNDULATA DRE60RY 0.0
EUlIOTlA PECTlHALlS ,. MINOR f. IMPRESSA IEIIR.I HUST. 0.8
PlNNULARIA IRRORAlA 16RUH.IHUST. 0.6
PINNULARIA IHlSEANA IJANISCHI MULL. 0.6
NAVICULA 8RYOPHILA PETERS EN D.b
60NPHONENA GRACILE ENR. 0.6
NAVICULA AttGUSTA 6RUtt 0.6
EUNOTIA LUNAR IS IENR.I GRUN. 0.6
CYH8EllA BIPARTlTA HAYER 0.4
PI HHULAR lA DIVERGENS H. SMllH 0.4
NAVICULA COCCONEIFORNIS OREOORY 0.4
ACHNANTHES RECURVATA HUSI. 0.4
NAVICULA PUPULA Kell. 0.4
SlAURONEIS 'p. 0.4
SlAUROIIEIS ALPlNA HUST. 0.4
PRAGILARIA CONSTRICTA EHR. 0.4
TA8ELLARIA fLOCCULOSA v. PLOCCULOSA IlIP KOPPEN 0.4
NAVICULA cf. DI6lTULUS 0.4
GOMPNOHEMA ,po 0.4
CYNBELLA MICROCEPHALA GRUN. 0.4
NmSCNIA RONANA GRUH. 0.4
CYHBELLR PERPUSILLA A. CLEVE 0.4
EUNDTlA PRAERUPTA-NAHA BERD ,
PINNULARIA ABAUJENSIS IPANT.I RDSS ,
HAVICULA MEDIOCRIS KRASSKE t

fRAGILARIA CONSTRUENS (EHR.) GRun. t

EUlIOTlA PECTIHAlIS IKUT!.I RASH. t

NmSCHIA PERHINUTA DRUN. ,
NAVICULA MINIM DRUN. t

EUNDTIA OIOOGN ENR. ,
CYH8ElLA GAEUMANH I MEISTER ,
NAViCULA NElHANSTI VAN DAH & tDOY. t

EUNom IENELLA IDRUNI. HUST. t

SURIRElLA 81SERIATA 8RES.
GGHPHQNEM AH6tJ5Ti'lTUI'\ {KUTl,l RABK.
SIENGPIERDBIR lHTERHEDIA LEWIS
PIHNULRRIA HICRDSTAUROH ([HR.) CLEVE
NEIOIUN sp.
CYCLOTEllA PSEUDDS1ELLJ5ERA HUST.
EUHOlIA sp.
EUHOTlA BIDEHTULA \LSHITH
EUllOlIA PAOA (EHR.l GRUH.
ACHNAHTHE5 PSEUDOSWAZI CARIER
CYCLGIElLA KUTZlNGIAHA IIJWAITES
50HPHOHEMA AeUM INA TUH ,. COAOIJAIA {EHR.) 11. SHtTH
ACHHANiHES sp.
FRAGILARIA VAUCHER1AE n:Ufl.) nOVE PETERSON
STI'!URONEIS PHDENICHHEROfI INlmeHI EHR.
Sl AURONE IS ANCEPS f. GRAC IllS (EHR.l CLEVE
EUNDT IA LUNAR IS v. SUBARCUAfA lNAEGELI I seUN.
UM ICUlA JARHEFELT 11 HUST.
CYMBELLA GRACILIS (lH\DH.) CLEVE
CYMBELLA AFF HI! 5 >UII.



LOCH RE1CM'iH
ia:rOfl

IASELLARill fLOCCULUS A
fBAGILARIA V1RESCENS
AUGMOEDNE IS VlTREA
EUfH1Tl A VEtiERI S
FRUSTULlA RHDM80IDES ¥. SAIOlHCA

FRAG ILAR IA CGNS1RUENS
ACHNMHHES MICROCEPHALA
AGTERIGHELLA RALfS!!
EUIlBfIA PECTlIlALIS v. MIIlBR
ACHNAIlTNES MIHUTISSIMA
mSElLA PERPUSILLA
CYMBELlA GRACILIS
IIAVICULA PNYLlEPTA
MELBSTRA Blsms
fRUSlULIA RNGMBOlOES
fRAGIlARIA CONSTRICTA
CYMBElLA GAEUMAN'I
ANOMOEGNEIG SRACNYSIRA
IlIl1SCHIA ROMANA
GOMPHONEMA ANGUSTATUM
NAVICULA ef. BIGITULUS
EU»OTIA fASA
CYMPELLA HESRIDICA
NAVICULA HHII",
MELDSIRA PERGLABRA
TASELLARTA FLOCCULUS' v FLOCCULDSA IIll
NAVICULA ANGUS TA
GOMPHDHEMA ACUM IHAlUM v. CDROtIA TA
EUNDm EXlWA
HAVICULA SEHIHULUM
NIl1SCHIA fONlICOLA
MElOSIRA AMBI6UA
mONEIS BACILLUM
HAVICULA PUPULA
NAV ICULA HED IUCRIS
ACHNANTHES UNAHA
NEIDIUM AHlIlE
OOHPHeNEHA sp.
STAURONEIS AHeEPS f. GRACILIS
MELeSIRA ISLANDICA v. HELVETlCA
EUIIum HEISTERI
ACIIHANIHES LmARIS
PERDN IA FIBULA
SYHEORA MIHUSCULA
PIIINULAR IA IRRORATA
OUHPHDNEHA PARVULUH
PltmULJiRIA ABUJENSlS
ACHNANIHES RECURVA1A
EUNum TEIlELLA
EUNOTIA PECTlNALIS v. HlNOR f. IMPRESSA
NAVICULA PSEUOBSCUlIfDRHIS
ACHIIANTHES fLEIELLA
NAVICULA DRYDPHILA
EUNom RHOHBOIOEA
EUNOlIA ARCUS
EUNOTI A LUNAR IS v. SUBARCUATA
NAV ICULA CCCCOHE IFOR' I5
NITZSCHIA sp.
EUNOllA sucmCA
ACHNAHINES MAROINULATA
fRAGILARIA PIIINATA
EUNOTlA FLEXUOSA
PINNULARIA UNOULATA
EUHOlIA MICROCEPHALA
NM ICULt! SUPA TOM ICES
PlNNULARIA sp.
EUNom PRAERUPTA-HAHA
NAVICULA Hi'lSSIACA
pnWULARIA LEGUI1EN
PlIlNUlARIA BICEPS
flHOPALODIA GIBBI'!
NAV ICUt A RAD IGSA
PINNUlARIA DIVERGEHS
FRAGILARIA DlOENBURGIA1iA
CYMBELLA NAVICUllFORMIS
NtNlCULA SUBllllSSIMil
PIlmULARU\ M:VM1I1ATA
gW!0,1mn::Q t;IHf\ll!r,~

(R01Hl ':UTZ.
RALfS
lGRUN.) RQSS
lKUT1.) I), MULLER
(RABH.) nE lmll

(EHR. 1 GRlJH,
tuH.
W. SHITH
IKUILI RARH.
~IUH •
A. CLEVE
IRARH.I ClEVE
'UH.
!EHR.l run.
lEHR.) DE TONI
EHR.
MEISTER
tHREB.) GRlIN.

SHUN.
IKUILl RABH.

LQCH URR lRJFl
IEHR.I GRUH.
WREGORYl G1Wtl.
GRUN.
OSlRUP
KOPPEH
GRUN.
IEHR.1 W. SNITH
IBRES.I RARH.
GRUH.
GRU».
lGRVll.i G. MULLER
tSRUtI.) MER~:t.H;:OWSKY

KUTL
KRASIKE
CARIER
IEHR. I CLEVE

IEHR.I CL EVE
O. HULLER
HUST.
W. SHITH
IBRES. " IIUl1.1 ROSS
GRUH.
tGRUfl.l!lUS1.
KUTL
IPAlH.1 ROSS
HUST.
(GRVtii. HUST.
IEHR.1 HUST.
HUST.
IKurLI GRUH
PETERSEN
HUST.
EHR.
INAEGElIl SRU'.
GREGDRY

10. MULLERi HUSL
GRUW.
EHR.
KUTI.
GREGORY
Y.RASSK£ EX HUST.
HUST.

"RS
IIRRS5¥.E
EHR.
GR£5GRY
mIR.) O. MULLER
KUTl.
W. SMITH
HVS1.
AUERSWA.LD
CL£VE
5MliH
I~p ..,(:c:n::

12.2
11.8
6. (j

4.4
4.2

T.8
3.6
J.]

3.1, ,
~ ....
2.5
2.4
I.R
I.B
1.6
1.6
t.3
1.1
0.9

0.9
0.9
8.9
0.9
0.9

0.7
0.7
0.7
0.7
0.7

0.7
0.7
0.5
0.5
8.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
(l,5

0.5
0.5
8.4
0.4
0.4
0.4

0.4
0.4

0.4
0.4

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0,4

0.4



LOCH REICAIlR (COIIT.,

GOl1PflOflEHA GRACILE
EUIIOTlA LUIIARIS
EUtlOTlA 0100011
IIAVICULA JARNEFELTII
CYHBELLA ANGUSTATA
SYNEORA sp.
EUNOTIA PECTlflALIS v. VENTRALIS
NAVICULA sp.
NAVICULA HOFLERI
NAVICULA IHPElA
STAURONEIS PHOENIWITEROII
tlAV 1CULA liE 1HANS 1I
NAVICULA et. SEHlNULUH
CYHBELLA AEOUALIS
fllTIECHIA PERIIINUTA
EUIIOTlA sp.
CYIIBELLA MICROCEPIIALA
ACHtlANlIlES AUSTRIACA
CYHBELLA AFFIIIIS

EIIR.
IEIIR. I GRlil1.
EIIR.
IIUST.
tw. SMITII) ClEVE

IEIIR.! IIUST.

CIIOUIOKY
HUST.
IHI EHR.

VAN DAM • I:OOY.

SNIlH
GRUfI.

GRUII.
HUST.
KOT/.

+
+



LOCH ST!WMI
luon

I';BElLARIA flOCCULOSA
EUHDTlA VENERiS
H!H{lTlA PECTlIlALIS v. 11IIIOR
ACHNAlllflES AU5IRIAtA
PWIlULAR1A HILS£AUA
AHOnOEllHflS VITREA
FRuStUtlA RIW!iGOID(S v. SAXOlIlCA
fRAGILARIA VllifSCEIiS
CYIlBELLA PERPUSILU
ACHHAHII!ES RECURVAIA
SYHEDRA nlNl1SCUlA
PEROIHA FIBULA
GOIlPU!l:NElIA GRACILE
(UNOT1A PECTlIlr.US v. VENTRALIS
PlllHUUlRlA IRRORAIA
FRUSIUtlA f!HOIlBOms
Emmlll'! PECTlNAlIS
AH0l10EllIIElS BRACflVSIRA v. THEliMLlS
El!1l0flA EXlGU';
irt:HIiAlHHE5 IIlCROCEPHALA
NElnlWi AFFINE
ACHNANIHES IiIIlUtlSSlllA
fRAGlLARIA OlDHIflURGIANA
EUNOfIA FAHA
TABElLARIA QUAORISEPlATA
IlAVICULA ACCEPTAIA
ACHNANTHES /lARSlIIUU\TA
nIrllH1A LUNARlS v. SUBARCUAIA
P[:;{jUlARIA ABAUJOOlS
PINNUt.Anll SUSCAPITATA
NI'!\ItCUlA PUNKA
~ELOS1RA lSl~IlDICA v. HElVETlCA
IHTlSCHIA PERnINtlTI\
EutlOTlA LUNARIS
NAVICULA sp.
A5TERlflNflU\ FORHOSIt
EUIlOIIA ilLPIUA
GOIlPHDNEM AUGUR
PtHl/UlARIA sp.
SYNEORA sp.
SURIRElLA lINEARIS
EUNOIIA PECTIHAUS v. nwoll f. Itll'RE551'r.
NAIl! [UlA !lE IH!\uSl1
PINNULMllA HlCR051ilURGIl
I'INIlUlAR1A VIRIDI5
EUNOTlA ~fI5lERl

5TAUROuE!S I\NCEPS f. GRACILIS
CYI1IlELLA sp.
CYI1BELLA GRACILIS
NIT1SCHlA FOr/mOUI
GOlil'HONEIIA INTR1CATUI1
WIllELLA C[EATll
EUll!lTlli FAlLAI
CYIIBElLA HHRlDlCA
NAVICULA IIEDIOCRIS
CVIlBELlA AFf!NI5
tlERllllON CIRClJlAH:
SURIREllA DElICI\T!SS!MA
IlELDSIRA lHSTMS
NAVICULA FESilWi
Pli/NUlARIA BICEPS
NAVICULA lNDlfT[R[NS
EU!1Ol1A lRIIIACR[A
AIIOKO[IlNEl5 S1YI!IACA
NAVICULA I\IlGUSTA
EUNOIIA ROSlJS1A
NAVICULA suel [USSIM
H~V[CUlA BonfF.1
PINNUll\RlA Ciif!lllUAIA
SWHRA HlIr.fENS
OIlHlU\ V[HIR1CflSii
Dli'IIOIlA VtJLGI\RE
FRI\GIlARIA CONSTR!CfA
NAV [[UtA JAiiliHfU!!
GOIlPHONfl\ll ACl)II!NMUIl v, [CR01iATA
,'\[HtiANlIlES sp.
STAURDllElS PHO£ll![[NTEf,IJN
EUN()fIA IiHRIA(HSIS
NlTlSCI11i\ ~D.

NEllll!J1I BISUL(AHm
DIATOM mWE Y. nONGAllj/l

(ROTHl KU!L
mm.l o. IllILlER
(WTZ.l RASH.
HUST.
{JAIl/5tHI 1ll!lL.
(GRUI/.) ROSS
(RABH.) DE TONI
RAlFS
A. CLOE
HlIST.
fiRlm.
HIRES. ex KU!!') ROSS
EHR.
(EHR.l HUST.
lGRUN.lHUST.
mm.) liE TOlll
aurz.} RASH.
NOV. COIII!.
lBRfll.! RABH.
I'.Ul1.
([HR.l [LHE
W!l.
HuST.
miR.l GRUN.
KHlJt1S[U
HUST.
GRUN.
WAEGELIl GRUH.
(PA/H.) ROSS
GREGDRY
~UTZ.

0. IIUllER
GRUN.
lEHR.) GRUN.

HASSALL
(NAfGELI ~ HUST.
EHR.

11. SIIITH
(EIlR.) HUST.

VAN DAM t. KOO¥.
IEHR.) ClEVE
HI!1ZSCIH EHR.
HUST.
(EHR.} ClEVE

IRA8H.) ClEVE
GRUN.
UlTI.
tRABH.l GRUN.

CLEVE
HiREGDRYl ERUU.
KRASSKE
KUfZ.
AGARllH
LElllS
mm.l run.
KRASSKE
GREGOflY
HUST.
rJiASSK[
!Gfi:UII.lllllST.
GRVN.
RALfS
CL EVE
OHlllIOKV
BARBER L CAlliER
nm.
Wt!.
BORY
Elm.
HUSi.
mm.! w. SI1!Hl

ill!TlSCIO EHR.
f[lGED

(lM;ERST£[)11 tLE'/E
LlIlGB,

19. 9
12.6
9.8
<'8
4.5
3.'
3.3
1.7

2.'
2.3
1.1
1.8
1.7
1.5
1.5
1.3
1.1
1.2

'.2
1.0
0.8
0.8
0.8
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3



LOCH HARROW
Taxon

ANGMOEONEIS VIlREA
FRUSTUlIA RHD'BOIGES ,. SHlOIIICA
[UNUTIA VEHERIS
PEROHIA FIBULA
NAVICULA HEIMHSII
EUHOlIA [lIOUA
ACHHArHHfS MRGINULATA
CYMBELLA PERPUSILLA
TABELLARIA FLOCCULOSA
ACIHlANTIIES MIHUl!SSIMA
mBfLLA AEOUALlS
ANGMOEOtlEIS BRACHYSIRA ,. TNERMLlS
mBELLA GRACILIS
ACHHAHTIIES MICROCEPHALA
CYMBELLA HfBRIOICA
EUtlOTIA PECTINALIS v. MINOR
FRUSTULlA RHOMBOIOES
FRAGI LAR IA VI RESCENS
ACHNAtlTHES AUSTRIACA
EUllOTIA DENlICULATA
HITlSCHIA PERMlUUTA
NAVI CULA MfO IOCR IS
CYMBELLA sp.
NITZSCHIA RDMANA
NAViCULA HGFLfRI
PINNULARlA BICEPS
NAVICULA SUBlIlISSIM
EUHDTIA ALPlNA
ACHHANTHES SUBLAEVIS
ACHNANTNES RECURVAIA
NAVICULA ANGUS TA
EUHOllA PECTTNAUS
HAV ICULA COCCONEIFORH IS
NEIOWM BISULCATUM
HAVICULA PNYLLEPTA
EUHOllA LUHARIS v. SUBARCUATA
EUNOlIA ARCUS
FRAGILARIA cmlSTRICTA
PIWWLARlfl MICROSTAURON
NAVICULA ERE"SNSIS
ACI1NMHHES sp.
RHOPAlODIA GIBBA
GUMPNUNEMA GRACILE
PIHNULABIA VlRIOIS
NAVICULA PUPULA
NAVICULA sp.
EUNUrIA fABA
NE IDlUll tiFF INE
ANDHUEONEIS SERIAN,
STAURONElS PHOEN!CEUrEROIi
NAVICULA RtWIOSA
SURIRELLil uELlctlT1SSIMr!
NEIOlUH 5p.
STEHorr£ROBIA lHTERI1EDlA
EUNOTlA DIODOH
EUNOTlA PECTIHAllS v. VEHIRALlS
CYI1BElUi CESATll
AClHlAlmiES LI!1[ARlS f. CURTA
CVNBEllA GAEUMANti!
SIAURONEIS AIICEPS f. GRAClLTS
MROSIRA PERGLABRA
SYNEDRA sp.
NAVICULA CD/HDHA
[uuon A FLEXUOSA
iAB£lU1HIi't QUiiDRlSEPTi'HA
FRAGILtiRlt\ DLDEIIBur{GIMlA
tJriV!CULi\ DRYDPIHllI
EmmfU\ ME!STERI
STAURQNElS PRonUCTA
MELUSIRi\ D1STANS

IGRUlI. I BGSS
IAASII.I UE rONI
IKUIZ.I O. MULLER
IBRES. " KUILl ROSS

VAN DAM ~ KOOY.
IBREB.I RABH.
GRUN.
A. CLEVE
IROTHI KUH.
WIL
SHITH
IIOV. COMB.
IRASH.I CLEVE
WIZ.
IGREGORYl GRUN.
IKurLI RABH.
IEHR.l OE Tmll
RALFS
HUST.
IBREB.l RABN.
GRUN.
KRASSKE

GRUN.
CHOLNOKY
GREGORY
CLEVE
INAEGELlI HUST.
HUST.
HUST.
6RUN.
nlun.! RABH.

GREGQRV
ILAGERSTEDTI CLEVE
lun.
IHAEGEUl GRUW.
EHR.
EHR.
IEHR.! CLEVE
HUST.

<EHR.I O. HULLER
EHR.
IHITTSCHI EHR.
KUl1.

<EHR.! GRUH.
{EHR.! CLEVE
(SREB.I [LEVE
INITlSCHI EHR.
lun.
LENI S

LEWIS
EHP..
mlR.) HUST.

(HASH.l 6RUN.
H. L. SMITH
HEISTER
(EHR.I CL EVE
aSTRUP

GRUN.
LUll.
nWOSEN
Husr.
lUERSEN
)jUST.
GRUN.
iElm.l vun.

12.7
B.6
8.0
7.6
5.1
3.7
3. I
2.9
2.7
2.5
2.5
2.5
2.1
1.8
1.8
1.6
I.b
1.6
1.4
1.4
1.4
1.4
1.2
1.2
1.2
1.2
1.0
1.0
1.0
O. B
G.a
O. B
o.a
o.a
0.6
0.6
0.6
0.6
0.6
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

t

t



LOCH l:IRRIEREOCR
Taxon I

NAVICULA SOHRENSIS ':RASSKE 24.6
CYNDELLA PERPUSILLA A. CLEVE 19.4
FRUSIULIA RRONDOIDES IERR.' DE TONI 17.9
EUNOIIA VENERIS IWIZ.) O. HULLER 13.B
FRUSIULIA RHOHROIOES Y. SA10NICA IRARH.) DE 10NI 3.0
PINULARIA IRRORAIA IORUN.1 HUST. 2.4
NEIDIUN AFFINE v. LONOICEPS ISREGORY) CLEVE 2.4
NEIOIUH AFFINE IEHR.I CLEVE 2.2
PINNULARIA DICEPS GREGORY 1.3
FRAGILARIA VIRESCENS RALFS 1.3
NAVICULA INGIFFERENS HUST. 1.1
EUNOIlA ElIGUA IDRED.) RADH. 1.1
NEIGIUN sp. 1.1
SIAURONEIS PHOENICENIERON WI!1SCH) EHR. 0.9
NAVICULA sp. 0.9
NITZSCHIA sp. 0.9
ASIERIONELLA RALFSII W. SHITH 0.6
EUlIOIlA PECTlNALlS v. HINOR IKUIZ.) RADH. 0.6
FRAGILARIA COWSIRUENS IEHR.) GRUN. 0.6
EUNOTIA ROBUSIA RALFS 0.6
EUNOTIA sp. 0.4
NAVICULA cf. GI6ITUlUS 0.4
ACHNANIHES AUSIRIACA HUST. 0.4
TADELLARIA FLOCCULOSA IROIN) WIZ. +
NAVICULA SUDIIlISSINA CLEVE +
PINNUlARIA sp. ,
EUNOIIA RHOHDOIOEA HUST. ,
NAVICULA HEOIOCRIS KRASSKE +
PINNULARIA ADAUJENSIS IPANT.) ROSS +
CYHDELLA sp.
EUROIIA PRAERUPTA-NANA DERG +
EUIIOIlA ALPIRA INAEGELl) RUST. +
PERONIA FIBULA IORED. " KUTZ.) ROSS +



LOCH DEE
TaHlfl

ANOMOEOl1E IS VlTREA
TABELLARIA fLOCCULUSA
EUtlOllA VENERIS
ACHNAlHHES MARGIHULATA
fRAGILARIA VIRESmS
mom ALP INA
FRUSTUllA RHOMBOIDES v. SAXGNICA
AHOHOEDHElS BRACHYSlflA v. THERi1Al!S
ACHNAHTHES MICROCEPHALA
CIHEELlA PERPUSILLA
PEROHIA FIBULA
EUHom ElIOUA
fRUSlUlIA RHOHBOIDES
NAVICULA HEIMANSII
EUHom TENELLA
ACHNANTHES RECURVA1A
HlmCNIA PERmUTA
ACHNAHTHES AUSTRIAeA
EUHOTlA sp.
SOHPHONEM GRACILE
CYCLOTELLA KUf1IN51ANA v. PLAHETOPHORA
EUNom PECTlNAlIS v. HINOR
EUHOTlA PRAERUPTA
NAV ICULA mum
I\CHNAHTHE5 MINUTISSIIlA
EUNom HACTRIANA
NlmCHIA fOHlICOLA
pmNULARIA IRRORA1A
GOHPHDNENA sp.
AHOHOEONEIS STYRIACA
SYNECRA mUSCULA
CYHBELLA GRACILIS
EUNom PECTlNAlIS v. HmOR f. IMPRESSA
EUNom PECTWAlI S v. VENTRAlI S
PHlUUlARIA sp.
EUNOTlA IATRIAENSIS
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EHR.
lKllH.l RABH.
lEIm.) GRUN.
GRUK.

11. SIiITfl

EHR.
(cum HUST.
(HR.
(PIlES.l Rl\Bfl.
EHR.
IIHlSEI CLEVE
(RASH.! GR'Jil.
GRUK.
(RASH.! CLEV(
Dom:IU
y.tiTl.
(EHR.! It. Sl1lTH
CUIIE ET GRilt/,
SRES.
11. SMITH
GRl!Il.
mm.! HUS;.
HI. Sl1tTHI ClEVE
(¥.Ull.l W. SN!Hj
AGMOI1

O:Ufl.) ROUND
¥.U1L
GRUlt

m~Assm ROSS t Sl1l5
CARTER
Husr.
KUi 1.
HER[FAUO
(t,un.l GRUf/.

(GRUK.l IlERESDlY!)IISn
UJTl,
(LVI/GB¥£) KllIL
(GF:EGGRn O. ~.ULlER

Kut! .
om,
HUST,
ERUI/.
(l/lrISCfH EHR,
iiUST <

GRUH.
HUST.
GHGORl

15.2
10.7

fl.'
7.3..,
5.0,.,
J••
U
2.J
2.1
2.0
1.3
1.1

1.1
1.1
1.1

1.1
1.0
1.0
1.0

0.'
O. ,

0.'
G.!,.,
0.7
0.7
0.7
o.b

0.'
0.'
0.'
O••

0.'
0.'
0.'
0.'
0.'
0.'
o••
0.'
0.<

0.'
0.'
0.'
0.'
0.'
0.'
0.'
0.'
0.'
O.~

0.'



LOCH WliliE
Tunn

WlllMI!HES KlliUI1SSltlA Y.UTI. 16.5
ASTERIOIIELLA FORMOSA HASSALL 14,1

11ELGSIRA ITAlICA v. SllBf1RCT![f1 O. IIULlER B.3
Ti\BfLLARIA FtOWJlJ1SA V FlOCCULOSA 'lllP KOPrfH 5.0

CYCtOTElLA PSEUGtlSiELllGERIl IIUST. 4.9

FRABlli\RIi\ COHSTRUENS (EHR.) GRUH. J.O
CYClOiELLA cmm (EHR.) WI!. 2.9
SYHEnRA lEtlERA 11. SI\lTH 1.5
FRi;GILARIA lIAlICHERIr.E (WTLl BOYE PETERSi'm I. ,

GOl1PHQNEM lNTRICATUI1 KllH. 1.7
FRAGlll\RlA V!REstEHS Ro'tLFS 1.6
AHOIlOH!lI[JS vmEn (GRlm.l RGSS I.b
FRMilLAR[A p!NnAlA fHR. I.'
GGtlPHGHEHA GRACIlE EHR. I.l
SYI/HRA J1IIlUSClltA GRUFf. I.l
CammE!S fLACENllILA EHR. 1.3
CYI1BEllA 111CmlCEPHALA GRlIN. I.l
ACHNAHHiES 1lll£llR I5 \/. SIIITH 1.3
FRAGILARIA ElllrtlCA SCHUI1. 1.1
CYI1EElLA VElHR1CllSA KilTl. 1.1
TI\GEtlI\RIA FlOWIlOSA (ROTH) WH. 1.1
tHTZSCHlA f!lNfltOlll GRUN. 0.9
iiCHUANIHES WIEARIS t. CURTA H.t. SKITH O. ,
PlllNUlARIA TRRORATII HiRUIl.lHtiST. B.'
ElINOTlA VENERIS (KUT!.} O. MULLER 0.'
TABElLMllA FENEsmATA (LYflGBYO Y.Ull. 0.8
r,CKNAHTHE5 SI'. 0.8
NAVICULA d. &llilTUlUS LOCH URR mm 0.8
EUNGflA UJilARl5 lEHR. j GRIm. 0.'
OElHlCULA TENlllS KUrz. 0.'
CYC10TEllA KENEGHHIIMiA Y,UTL 0.6
IlAVICULA PRYOPHlllI pm:mH '.b
NAV!CULA RHYHCHOCEPIMlA tun. 0.'
GGIIPHOHEIIA Ail6USTATUII tWTLl RABH, ,.,
ilAV1Clltll sP. 0.5
CYIIBEllA GRIlCltlS tRASH. j CLEVE 0.5
IUNICllLA CRYPlGCEPHALA rllll. 0.5
CYCLOlELLA KUTl!1IGIANI\ IHWIl!1ES 0.5
GGIIPIHHlEM COI/StRlCTUI\ tHR. 0.5
TAUEllARIA sp. 0.5
Il!T1SCHIA RQI1AHA GRIm. 0.5
NAVICULA !IIPEJA Husr. 0.5
HAY!CULA JARKEHU11 HUST. O. ,
NAVICULA PSEUDOSCUT1FORIllS NUS! • 0.'
NAV!CULA SEl1lNUlUl1 v. INTERI1EO!A !lUST. 0.'
SYHEDRA ULNA OmlSCIH EHR. ,..
NAVICULA SEI1!I/UlUH SHUN. ,..
FRMilLARIA lm:lAT~ (HEIOEI/I HUST. ...
CY/lBELLA CESATl! lRtlBfi.i GRUU. 0.'
FRAGIlARIA CROT!}NENSI5 KmON o••
CYCLOTElLA r.UTlIIIGIIlNIl v. PLAilETormlRA FRIC~E 0.'
EUHOTlA fEtTlNAlIS v. 1l!IIDR lWH.] Rr,8H. ,..
SYtlEDRA PULCKEllA rUll. B••
IlElG51RA 13RAIlULAlIl JEHR. ~ RALFS ,..
BIPLONEIS OCUlATA (BREB.) CLEVE 0.'
NITlSCHlA PAlEA (KUfl.) 11. Sl!lHl B.'
IlELOS[RA IHSTAliS (EHR.l V.UTI. 0.4
CYI1BEllA BIPi\RTlTA /lAYER O••
FRI\GILARIA BREVIsmlATA GRUN. 0.4
I\CHIiMHHES AU5TR!I\CA HUST. 0.'
CYKBElLIl 5p. 0.4
EDHOTl r. HCTHlAUS v. IIlHDR f. IIlPRESSIi (EHR.) HUST.
ACHI/ANlHES SUCIlLAII1H!1 HU5L
NAVICULA ll\NCEOLATA lAEAROHl EHit
NAVICULA EREliENS1S HUST.
GYROSIGIIA sp.
EPlTHE/HII SIl.
AMPHORA OVAlIS Y. PEDrCULUS KUll.
HA/iIlAEA !\Reus ([HP..) PI\TRID:
ACHNr,NTHES PERA61\lLI BRUt! ET H[R!BAUO
ACWll\NlHES RfClIRVATA HUST.
EUNOflA fRAERUPU EHR.
r.CHUANTHES UM~RA CARTER
N!TlSCHlA OlSSIPA1A (WILl GRUU.
SYI/EORA PARI\Sl!ICA 11. SII11l1
IlAV1CULA HUHGMntA GRUH.
NE10!U1I !RIGIS l[HR. j [LHE
NAVICULA lR!V!ALlS lANH"rERTALOl



LOCH WHIfE ICOHT. I

GDMPH(JNEHA PARVULUH
EUNOTlA ARCUS
GPEPHGPA HARTYI
NAViCULA GRESARIA
AHPHIPLEURA PELLUCIDA
NAVICULA HE:!HAHSli
ASTERIGHELLA 6RACILlIM
NAVICULA PUPUL,
SURIREllA O'lAlIS
NAViCULA ElIlIG
AMPHORA VENETA
PlNNULAR1A mlOULATA
t1AVlCULA R'OIGSA
STAUROtlE IS LEOUHEN
AHOHOECNEIS ERACHYSIR' v. THERHAlIS
STAUROtlEIS PRODUCTA
HERIOIDN CTRCULARE
IHTlSCHIA FRU5TULUH
OIPLOHEIS OV'lIG

LUTl.
.EHR.
HERIFAUD
omn:1N
"un.
VAN DAM ~ KOO'!.
IH'HTlSCfIl HEIEERG
I:U11.
EREB.
>:un.
1UTL
GREODEY
WIL
EHR.
NOV. COHB.
GRUIl.
,"'ROH
>:U11.
IHILSEI CLEVE



LOCH MOAII
Taxon I

FRAOILARIA VIRESCEIIS RALFS 30.0
FRAOILARIA CONSTRUEIIS IEHR.I GRUN. 19.0
IIAVICULA HIIIIHA GRUII. 3.7
FRAGILARIA ELLIPTICA SCHUII. 3.7
fRAGILARIA PIIIIIATA EHR. 3.3

MELOSIRA OISTAIIS IEHR.I KUTZ 1.9
EUIIOTIA VEHERIS IWH.) O. HULLER 1.9
IIAVICUlA INOIFFEOENS HUST. 1.9
CYMBELLA VENTRICOSA KUH. 1.7
NAVICULA sp. 1.0
TABELLAOIA fLOCCUlOSA 100THI KUH. 1.3
EUlIOTIA PECTIIIAUS Y. MINOR IKUT).I RABH. 1.1
NAVICULA SUBATOMOIOES HUST. 1.1
PINIIULARIA IRRORATA 10RUII.IHUST. 1.2
PIIIIIULARIA sp. 1.0
NAVICULA PUPULA KUTZ. 1.0
CYMBELLA sp. O.B
FRAGILARIA COIISTRUEIIS v. EXIGUA IN.SHITHI SCIIUll O.B
fRUSTULIA RHOMBOIOES Y. SAXOIIICA IRABII. I DE TOIII O.b
PIIIIIULARIA VIRIOIS 1I1lT1SCHI EHR. O.b
EUIIOTIA EXlOUA IBREB.I RABH. O.b
ACHIIAIITHES AUSTRIACA HUST. O.b
IIEIOruH sp. O.b
IIEIOIUH AFFIIIE IEHR. I CLEVE O.b
EUIIOTIA TRIIIACRIA KRASSKE O.b
HELOSIRA PERGLABRA OSTRUP O.b
EUIIOTIA PRAERUPTA-NANA BERO 0.4
ACHNAIITHES COIISPICUA A. MAYER 0.4
ASTERIONELLA FORHOSA HASSALL 0.4
AIIOMOEONEIS VITREA IGRUII. I ROSS 0.4
IIAVICULA JAAOI I HEISTER 0.4
CYHBELLA PERPUSILLA A. CLEVE 0.4
ACHIIANTHES RECURVATA HUST. 0.4
FRAGILARIA COIISTRICTA EHR. 0.4
STAUROIIEIS ANCEPS f. GRACILIS IEHR.I CLEVE 0.4
IIEIDIUH AfFIIIE v. LOIIGICEPS 10REOORY) CLEVE 0.4
PIIIIIULARIA SUBCAPITATA GREOORY 0.4
IIAVICULA OIfFICULTISSIMA HUST. t

EUIIOm LUIIARIS IEHR. I ORUII. ,
(YHBELLA HEORIOICA IGREOORY! 6RUII. t

GOHPHOIIEHA 6RACILE EHR. ,
HAVICULA BRYOPIIILA rEi ER SEll ,
STAUROIIEIS LE6UNEII EIIR. t

EUIIOTlA FABA IEIIR. I ORUII. t

IIAVICULA PSEUDOSCUTIfORHIS HUST. +
IIAVICULA AIIGUSTA GRUII. t

tmZSCHIA sp. ,
IIAVICULA RAOIOSA KUTI.
ACHIIAlIlIIES LIIIEARIS W. SNITH t

AClltlAllTIlES sp.
MERIOIOII CIRCULARE AOAROH ,
GOHPIJOHEHA sp. t

ACIIllAlIlIlES NIlIurrSSIHA KUll. t

EUIIOTIA HICROCEPHALA KRASsKE EX HUST.
IIAVICULA cf. OIGITULUS t



LOCH MYDERRY
Taxen

FRflGILMllA COHSTRUENS
EUNom VENERiS
NAVICULA INPElA
EENPHENENA AHEUSTATUN
TABEllARIA FLOCCULOSA
FRUSTUlI A RHONEOI DES
FRAGILflRIA PIN/UlTA
FRAGILARIA BREVI STRIATA
NAV ICULA 5EH IHULUI1
ANGNOEONEIS VlTREA
NElOSIRA OISIANS
ACHUAlHHES NINUTISSINA
ASTERIONELLA FORNOSA
CYClOTELLA STELlIGERA
NElOSIRA PERGLABRA
EUHOTIA PECTINAllS v. HINnR
NAVICULA INOIFFERENS
ANONOEONE IS BRACHYS IRA ,. lHERNAlI S
ACNUANTlIES AUSTRIACA
NAVICULA cl. Ol6lTULA
NAVICULA sp.
HAV ICULA PNYlLEPTA
PIN/IULARIA sp.
FRUSTUlIA RHOMBOIOES ,. SAXONICA
NELOSIRA ANEIGUA
CYNBElLA GRACiliS
NAVICULA COCCOHEIFORNIS
mOll A PECTlHAlI S
PINNUlARIA ABAUJEHSIS
CYCLOTELlA com
EUNom lUNAR IS
FRAGILARIA CONSTRUENS v. mEUA
NAVICULA RHYHCHOCEPHAlA
ACHNANlHES RECURVATA
STAURGHEIS RNCEPS f. GRACILIS
EUtlOTI A Ell GUA
ACHHAHTHES MARGINUlAIA
NAV ICUlA NEO IOCR IS
PINHUlAR IA APPEND ICULAT A
EUNom PRAERUPTA-NANA
CYHBELLA sp.
NAVICULA SUBATONOIQES
PERONIA FIBULA
oIPLo/lE IS OVAlI S
EUlIom ARCUS
SIAUROfIEIS PHDEHICENTEROR
PIHNUlARIA HllSEAllA
NAVICULA SUBTlLISSINA
ACHNANIHES lINEARIS
EUROTIA PECll/IAlIS v. VEHTRAlIS
NAVICULA HINIMA
NAVICULA ARGUSTA
EUNom RoeUSTA
mOTIA MONO DOH
EUNBIIA GlACIALIS
NAVICULA HElHAHSlI
ACHNANTHES HICRQCEFHAlA
CytlBELlA CESATIl
PIN!<UlARIA OIVERGEHTISSIHA
SlAUROtlEIS sp.
MER I0ION Cl RCUlARE
CYNBElLA VUITRI COSA
STAURGHEIS LE6UHEN
NAVICULA RADIOS A
GOHPHONEHA INTRICATUM
!'iEIDIUM AFFINE v. AHPHIRHYNCHUS
ACHNANTHES sp.
NAVICULA BRYO?HILA
NAVICULA PSEUDoscumORHIS
EUHOTIA SUOETICA
FRAGIlARIA IJt\UCHERIAE
ACfiliANTHES SUBLAEVlS
/iI\VICUlA D1FFICULTlSSlNA
NAviCULA PUPULA
GQMPHON[HA ACtiNI HA TU/'! v. CORDIlA TA
PINNUlriRIA IERDRATi\
GOHPHUNEM GRACILE

([fIR.) GRUH.
IWILI D. HULLER
HUST.
IWll.1 RABII.
IROtHl 'Ull.
(EHR.) DE TON I
EHR.
SHUN,
GRIN.
WRUR. I ROSS
IEHR.I KUll.
KUTL
HASSALL
Clm ET BRUH.
OSTRUP
n:UTl.) RASH.
HUST.
NOV. CONB.
HU5T.

RUll.

IRASH.I DE IOHI
IGRON.I O. HULLER
IRASH.I ClEVE
BREGGRY
I/:UT1.1 RABH.
IPAHI.I ROSS
IEHR.I Wll.
IEHR.I GRUN.
(\t5HlTHl SCHULZ
I:Ull.
HUSl.
IEHR./ ClEVE
IBREB.I RABH.
6HUH.
KRASSKE
IAGARDHI ClEVE
aERS

HUSI.
IBRES. " Wll.l ROSS
IHILSEl ClEVE
EHR.
INITISOll EHR.
IJANISCHJ MULL.
Clm
H. SMITH
IEHR.l HUST.
GRUN.
GRUN.
RRlFS
EHR.
HEIST.
VA" DAH I I:DOY.
/:Ull.
(RABH.1 GRUH.
(SRUH.) CL EVE

A6ARDH
I:UT1.
EHR.
KOl1.
KU!1.
(EHR.I ClEVE

PETERSEN
HUST.
W, IIUlLERi HUST.
II.UTLI DOYE PETEROO"
HUST.
flUST.
WTT.
(EHR,) w. SHI1H
(SRUN, iHUST.
EHR,

31.5
7.a
5.1
3.9
3.3
J.3
3. I
2.5
2.2
2.0
1.0
2.0
I.a
I.b
I.b
1.4
1.4
1.2
1.2
1.2
1.1
1.0
1.0
1.0
1.0
o. a
O.b
O.b
O.b
O.b
O. b
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

t,
t

t

t

t

+
t

+,



LOCH DU IlL HiH
faxon

FRAGILARiA ViRESCENS
ACHWHHHES I1ftJUI lS51MA
FRAGllMIA ClJIl5iRUfNS
EUNDTlA VENERIS
CYNeEllA GRAClllS
AHDNDElIE IS VITREA
HAVICULA INP£!A
EUNOTIA PECTlNAlIS v. HINOR
FRUSTUll A RHUMPOIDES
GUNPHDlIEHA AH6U5TATUN
NAVICULA BRmPHILA
CYCLDTELLA CUNIA
fRUSTULIA RII{)MBOIOES •• SAlOHICA
GOHPHONEHA GRACILE
I'lElOSIRA ITAlICA v. SUBARCTlCA
IlAVICULA CRVPTOCEPHALA
TABELLARIA FLOCCULUSA
ASTERIOHEUA FORHOSA
IlAVICULA NIHIMA
NAVICULA cl. DI5lTULUS
PINHULRRIA 'p.
AHUNOEnHEIS DRACHYSIRA •• THERNALlS
CALONEIS BACILLUM
CYI1BflLA sp.
NAVICULA sp.
AKPHORA OVALlS ~. LI!JYCA
NAVICULA VENETA
NAVICULA RADWSA
NAVICULA SENINULUN
NAVICULA RHYHEHOCEPHALA
HElOSlRA PERSlADRA
EUlIOTIA FABA
SIAUROHEIS PUUEHICEHTEROH
PERUNIA f1BUlJ\
NAVICULA et. SCHAl1EI
STAURONEIS RHEEPS I. GRACILIS
FRRGILARIR PINNRTA
CYCLOrELLA PSEUDOSTELlIGERR
ACHNANTHES UHERRIS
CYNBEllR PEPPUSILlA
NRV ICilLA PUPULA
ACUUANIHES RECURVRTA
PIIINULARIR Al:UIfINRTA
PIImULRR IR FICEPS
ACHNRNTUPS CLEVEI
EUNOIIR LUI/RRIS
rlNlIULARlA AMUJENSIS
EUlIOllA sp.

NAVICULA INDIFFERENS
NRVICULR ANGUSTA
PIIINULARIR lRRORRIR
NAVICULA MURRl.IS
NPLOSIRG ISlRHDICA
fHTZSCHIA sp.
EUllO lIA £lI SUR
UEIOIUN ,p.
NELOSIRG OISTRNS
ACHNANTHES MAR61UULATA
CYHBELLA HILlIAROI
OIPLDlIEIS DVAll5
ACHNMITHES LINEAR IS Y. CURIA
NAVICULA SUBTllISSIHA
EUNOTlA PECIlHAlIS v. MINOR f. II1PRESSA
EUNUlIA RUBUSTR
EUNOTlA PRAERt!?TA
EUNOTlA FECIIHAlIS
MmHOEONEIS STYRIACA
SURIRELlA lINEARlS
I/AVICULA FESflVA
STAUROflEIS PRGDUCTA
P1NfiUlARIA STfiItATOPfiORA
NITZ5CllIA HiCROC£PHALA
~JAVICUlA JAAGII
FRAGllARIA CDflSTRICTA
:JJMPHOIIEHA ACUlHNATUM v. COHON4TA
t.l.r':'.::~A ARCUS
ACHIJMHHES Sf!.

P1WJULr,RIA MAJOR
EUlWTIA SUDETlCA
PIWIULAR].~ P!WFLATli

RHLFS
KUTl ,
((HR.! GRUN.
(WTLl O. MULLER
\RABI.. I CLC'IE
IGRUI/.I ROSS
HllST.
n:UTI.) RA~fL

mm.) DE TON!
IYUTL 1 RABH.
REIERSEII
IEHR.I V.Ul1.
(RABH.) DE TON!
EHR.
O. NHLLER
KUTI.
IAOTHI fULL

HASSALL
SRUN.
LOCH UOR IRJFI

NOV. CONB.
fORUIi.) HERESCHY.(JWS¥.Y

(Elm.) CltVE
WIL
KUTl.
GRun.
KUTl.
OS!RUP
mJR. l GRUff.
,"IllSCHI EHR.
(SREB. tr~ run.l ROSS
OCUllTREE IRJF)
IEHR.I CLEVE
EHR.
HUSL
W. SNI1H
A. CL EVE
KOll.
HUSL
SMITH m.PIOOJA
GRE60RY
6RUN.
!Elm.) GRWi.
(PANT. 1 ROSS

HUSL
GRUN.
IGRUH.IUOSL

GRON.
MULLER

iBREB.) RAF!!.

{[HR.) t:UTl.
GRUN.
MANGUlN
(HILSEi ClEVE
H.L. SMlfH
CLEVE
([HR.) !lUST.

RAlFS
EHR.
O:Ufi. i RA8H.
(SHUN.l HUSr.
It SMITH

KRAmE
GRUN.
SRUN.
GRUN,
HEISTER
EHR.
{[H!t! W. SMITH

EHR.

KUT/.
la. MULLER I HUST.

GPEEGRY

15.1

10.9

1f.3
6.6
3.6
3.4
3.0
3.0

2.2
2.2
1.4
1.2
1.1
1.2
1.2
1.2
1.0
1.0
1.0
0.8
0.8
0.8
0.8
0.8
0. b
0.6
0.6
0.6
O. b
0.6
0.6
0.6
0.6
i).b

U
Gob
0.6
0.6
0.6
0.4
0.4
0.4
0.4
O. ~

0.4
0.4
0.4

0.4
0.4
0.4
0.4
0.4
0.4
D.4
0.4
0.4
0.4
D.4
n.4
(1.4



LOCH OCHILTREE ((ONLI

FRAGILARIA VAUCHER!AE
FRAGllARIA ElllPTiCA
ACHNANTHES PSEUDOSWAZI
CYHDEllA HICROCEPHALA
CYHDEllA VENTRICOSA
GOMPHONEMA CONSTRICTUM
PINNULARIA VIRIOIS
ACHNANTIIES COLiSPICUA
EUNOllA MEISTERI
EUliGlIA FORMICA
AMPHDRA (WAllS v. PEDICULUS
NAVICULA et. SEI1WULUI1
EUNlJTIA MAJOR v. BIDEIJS

o-:urz .) BOYE PETERSON
SCJ1UN.
CARTER
GRUH.
KUfl.
EHR.
WIHSCH) EHR,
A. HAYER
HUST.
EHR.
WE.

("-SMITH I RAIH.



LOCH HMlHOCH
Tai:Dfl

ACHtlAHTHES HIHUTlSSII1A
fRASILARIA PlHNATA
GOMPHDNEKA PARVULUM
fRAO ILAR IAVRUCIIER IfE
SYNEDRA HHIUSCULA
TABELLARIA fLOCCULOSA
OIATOMA VULGARE
mGILRRIA CONSTRUENS
ANOHOECHEIS VlTREA
CYHBELLA VENTRICOSA
RCIltIAHTHES lIHEARIS
PINNULAR IA IRRORATA
l'iCIlNflIHHES UMARA
fRAOILARIA VIRESCENS
EUNOTl/'i P£CTIHAlIS v. MINOR
J\CHNAIHH£S SUBLAEVIS
HANNAER ARCUS
ACHNAfHHES sp.
COCCONEIS PLACENTULA
CYHBELLA AffUll S
IHTISCIIIA PALER
HAV ICULA CRYPTOCEPHALA
NAV ICULA HIH IMA
NAVICULA PUPUlA
DIATOM TENUE ,. ELONSAlUN
SOHAHONENA ACUH IHATUN ,. CORS'IATA
CYCLOTELLA ,umHSIANA ,. PLANETS?HGRR
ACHNANTHES I1ICROCEPHAlA
mBmA 5p.
ACUHRNINES DEPRESSA
SYNEORR TENERR
HER I0ION CIRCULRRE
NIlZSCHIA fONTlCOLA
EUNUlIA LUNRRIS
SOHPHSNENA AHSUSTATUH
GOHPHONEHA sp.
NI'tVrCULA SEHr»ULUI1 v. IIHERI1E~rA

NRV ICULA PSEUCOSCUTIfORN IS
mBmA NICROCEPHALA
ACHIIANT,ES fLElELLA
NAVICULA RHYNCHUCEPHRlA
SYNEDRA PUlCHEUA
NAVICULA lANCEULATA
ACHNAtITHES AUSTRIACA
CYNRElLA CESATII
ACHtlAtlTHES L1NEARIS I. CUAlA
PINNULARIA BUREALlS
NRVlCULA HRIOPHlLA
ACHNANTIIES AfFINIS
CYNBmA GRACILIS
PIIIHULARIA VlAIDIS
NITlSCHTA TERRESTRIS
GOHPHONEHA IHTR ICATUN
ST RURONE I5 PRODUCT A
EUNom EXlGDR
PIIINULARIA SUeCRRITATA
NAVICULA sp.
RNPllIPlEURA PELLUCIDA
NCIOWN BISULCATUH
OIPLDtIEIS OCULATA
CYHRElLA ANGUSTATA
NAVICULA cl. Ol6lTULUS
PIHNULAR lA IIILSEANA
SURlRElLA OVRLIS
EUHOTIA PRRERUPTA-HRNR
SYIiEDRA Ult/A
FRUSIULIA RIIGHBmES
NITZ5CHIA R(JI'lIHIA
GONPHONENA CONSTRICIUN
6YROSIGNR sp.
NITZSCH!A PERMlNUTA
HAVlCULR RROIOSR
PWNUliiRIA iEHUIS
N~VICUlA cL SEl\!HULUI1

IUfl.
EIIR.
WT 1.
n:UTl.l SOYE PETERSC'C
5RUH.
(ROTH ) i:UTl
BOAY
([HR.l GRUH
(SHUN.) ROSS
KUT1.
W. SHITH
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