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ABSTRACT

i3

)

4)

Bathymetric descriptions of thirty four Galloway lochs are

given together with water qguality data for 1983-83.

Results of diatom analysis of suface sediment collected

from sach loch are presented in tabular forms.

Lake water pH is generally lower in November samples than
in samples collected in summer months. Cation  esxchange,
following deposition of sea salts on peaty catchments, is
suggested as a partial cause of pH depression in the

winter period.

Where lakes are deep enough, summer thermal stratification

uwsually occours bebween @ and 8 m depth.

Floristic diversity of the periphyton component of surface
sediment diatom assemblages is shown to increase generally

with pH.



INTRODUCT ION

Diatoms in lake sediments can provide an historical record of
water pH and have been used (o show that several lakes in fthe
uplands of Galloway, southwest Scotland, are recently

acidified (Flower & Battarbee 1783, Battarbee et al. 19BI).

Historical pH wvalues for the Galloway lakes were initially
calculated using the Index B method of Renberg % Hellberg
(1982 but calibration af the method (and of other
multivariate methods, cf. Charles 1983, Davis % Anderson 19835
using @ local modern water chemistry and diatom data set
is to be preferred. Acrordingly, a project was initiated to
survey a range of lakes in Balloway and establish regression
relationships between water guality, notably pH, and surface
gsediment diatom assemnbl ages. These relationships should
improve the accuracy with which historical pH values can be
reconstructed from  sediment Cores collected from lakes
within the swface sediment data set., This report provides
basic descriptive information about 34 Galloway lakes (Fig 1)
and includes bathymetric and water guality results. The
floristic composition of the diatom assenblage in surface
sediment at =ach site i3 also given., Resulits of regression
analysis of measured lake water pH with surface sediment

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



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 transects
along the longest axes of the lake and reading the depth at
regular intervals wsing an e@lectronic echo-sounder. At two
sites however, Loch Dee and the Round lLoch of GBlenhead, more
detailed measuwements were made using point depth measurements
located by two shore-based plane tables with polar alidades.
Loch  Enoch  and Loch Valley were incompletely surveyed but
further suwvey work (iiyle, in prep.) should remedy this
lack of information. Several sites had been surveyed
garlier this century {cf. Murray & Pullar 1710) and although
the bhathymetry of loch Dee was fTound by ws  to be wmarhedly
different from that previously described, those of other sites
{Lock Grannoch and Loch  Skirrow) were not. For these latter
two lakes, point depths were digitized from Murray % Pullar
(1910 and contowred wusing MAFICS {(19835) software. Similarly,
bBathymetries of loch Dee and the Hound Loch aof Blenhead are
computer drawn, while all other bathymetries are constructed

by hand.

Bathymetries of all 34 lakes are shown in Figs 2-7  and
physical charactistics are givern in Table 1. It is difficult
to assess the agccuracy of depth measurements but Tield regults

indicate that it should bhe better than +/~0.2m. The locatioaon



Table 1. Some characteristics of the thirty Ffour sample lochs and
their catchments. Shoreline development is calculated according to
Mutchinson {(19%7). Sites are ordered according to mean summer pH {(see
Flower 1987).

Sjte Altitude fax. depth Area Max. length Shorelineg  Shereline  Afforssted
disensions  length  deveiopaent  shereline
(gl 3] {hal {ke} {kas (%
Lech Engch 493 360 50.1 1,30 3.7 2.3 -
Loch Fleet RE1 14.5 7.1 I 2.0 1.4 208
Loch Valiey 320 15,3 4.7 1.35% 4.8 %3 -
Loch Grannoch agt 20,5 i14.3 .25 7.4 .0 T0%
tang Loch of Blenhead 298 1.5 8.8 0.43 1§ {.8 -
Round Loch of Glenhead 295 13.5 12.4 0.50 $e5 1.2 -
Loch Traol 73 11.0 56,0 2,70 6.5 2.4 af
Loch Hacaterick 2B4 i2.% 4.5 130 6.0 .3 g
toch Kierriereach 243 1.5 8.0 6.42 t.f HI 73
Loch [ee 275 14.3 166.0 .80 4.2 1.8 0%
toch Stroan pi] 12,3 2.7 0,80 2.2 1.3 74
Lach Harrow 7 5.0 19.5 .48 1.7 I &0
Loch Riecawr 294 3.0 92,0 HE:) 3.4 .8 toe
Loch Howie 32 3.0 8.0 119 2.4 i.b 50
Loch Finlas it 3.3 77,3 2.50 8.3 2.7 28
Loch Skirrom 127 16.9 0.7 $.13 3.3 1.3 358
toch Huck 298 8.0 145 0.4 1.4 1.4 Hy
Loch Minnock 212 7.0 8.4 0.45 1.4 1.5 00
Loch Ochiltree 194 3.3 §2.0 1.43 3.8 i.4 to
Loch Hoan 205 3.0 48.5 £.30 St 1 1060
Lech Haberry 118 §.5 70.4 .91 4.4 1.4 40
Loch Skas 243 {10 B.¢ 4,42 1.3 1.3 100
Lach drr 1% 13.3 34,0 .00 4.1 1.7 3
Loch Mannoch 128 7.0 3.4 1.68 3.9 .3 3
Loch Barean I8 1.8 2.7 0.95 2.0 i.8 40
Lochenbreck 198 7.3 5.5 0.48 1.9 1.4 70
Loech Ronald {61 7.3 3.4 .10 2.9 1.3 £
Lachninvar 227 5.8 BN 1.1% 3.3 1.7 5
Loch ¥osdhall 3 16.5 87.9 2.88 3.7 2@ it}
Lach Bhinyeon b 13.0 1.0 9,98 2.8 1 30
Lath Fern 78 2.3 5.3 4.30 4.9 {4 20
Loch Clonvard 34 8.3 4.4 8. 40 ¢.7 .2 0
Loch Waite 2 13,5 10.4 0.55% 1.4 {.2 &8
Lach Arthur 73 13.5 REOR (] §.01 2.4 tew 3

+ refers to § of catcheent afforested
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Bathymaetric maps fTor Loch Enoch, Loch Fleet, Loch
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Loch Howie

toch Riecgwr

Loch Minnseh

Loch Muck

FIGURE 4. Bathymetric maps for Loch Riecawr, Loch Howie, Loch
Finlas, Loch Skirrow, Loch Minnoch, and Loch Mack.

Depths are 10 mebtres are islands are in black.
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FIGURE 3. Bathymetric maps for Loch Ochiltree, Loch Moan,
Loch Mavberry, Loch Skae, Loch Urr, and Loch Mannoch.

Depiths are in metres and islands are in black.



FIGURE &.

Bgrean Loek ' tachembreck
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Bathymelric maps for Harean Looch, Lochenbreck,

L.oeh

Loch FRonald, ochinvar, Woodhall lL.ooh, and  Looh

Whinyeon. Depiths are in mebres and islands are  1n

Black.
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FIGURE 7. Bathymetric maps for Loch Fern, Clonvard Loch, Loch
White, and Loch Arthur. Depths are in mebres

arnd islands are in black.
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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 1%8X% 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.qg. Loch
Dew, Loch DClonvard and Loch Stroan. At sites where the
outflow is regulated, large water level changes can oCour
depending on water edbtraction as well as rainfall e.g. Loch
Riescaw-, 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. Hutchinson 1937) index greater than 2 indicates a very
irregular elongated lake ocutline of which lLoch Finlas is a
good example. Mamny of the sites are surrounded, to varying
degrees, by trees, mnostly conifers planted within the last 30
vears. Deciduous woodland is, haowever, well sgstablished at
several lowland sites (lLoch White and Loch Trool) and on

islands in Loch Maberry and Loch Ochiltree.

WATER QUALITY

Chemical methods: Water samples for the suwface water guality

py
jrs



data set were anyiysed mainly by Adtofnalvyvser. Using known
standards, the standard deviation of cation dekerminations
were all approximately 2X and for  the anion determinations,
chloride was S3.1%; nitrate was 3.4% and sulphate was 2.9%.
However, after sample analvysis the standard deviation of anion
analyses using standards had dateriarated to 8.2% for
chloride, S5.6% for nitrate and 3.8% for sulphate. None of the
above figures include bias or systematic error. Alkalinities
were determined by acid titration te an end point of pH 4.5,
Far the chemical profiles, determinations of iron, manganese,
aluminium and phosphorus wer g madce uslng standard
spectrophotometric methods. The depth of light penetration was

estimated using & Secchi disc.

Surface water qgualitys Walter samples were collected for
measwrenent of pH and conductivity on several oocasions, May
1983, July 19684, 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 Dut wetter conditions precseded
sampling in July 1988, Winter sampling in November 1984
gocurred following and during very wet stormy weather and lake

levels at many siites were wup to a metre above summer levels.

The pH  and conductivity measuwred on sach sampling occasion
are shown in Table 2 together with total alkalinity and water
colour measured in November 1984 amd July 1985, In this table

the sites are arranged according fto the mean valuwe of Lhe



Tabhle

Mo

o

Values for pH,
in the thirty four

vember 1984 (B} and July 19835 ().
8iie pH Conductivity
i 523 Cleamt}

A i £ A B £
Logch Enoch £.3 4,5 4.6 3 45 3h
Loch Fleet 4.6 A4S - a0 58 -
Loch Yalley .7 L& AT 34 43 33
Loch Brannoch 5.8 4.4 4.5 39 5 ik
Long Loch of Glenhead 4.7 4.7 4.8 il 45 30
Round boch of Glenhead 4.7 47 4.7 44 v
Loch Troel 5.4 4% 5.1 Eh] 48 3
Loch Hacaterick 3.1 4,8 5.2 .48 45 I8
Loch Kirriereoch Gt 500 5.3 30 M 42
Loch Pee * &7 5.5 5.5 % 4l 2
Loch Stroan 3.60 4.4 5.2 45 BG 48
Loch Harrow S5 47 5.4 ¥ 4 3
Loch Riecawr 5.3 49 5.8 04 50 &
Loch Howie 5.4 56 4. 71 74 &8
Loch Finlas 8.7 3.5 b.2 51 59 42
Loch Skirrou 3.3 47 5.8 37 B &9
Loch Huck 5.7 9.4 3.8 B3 % 55
Loch Hinnoch 6.8t H.0 0 5.4 47 44 33
Loeh Ochiltree b4t 5.0 5.8 75 5t iyl
Lech Hoan 3.9 4.7 5.3 3 72 a4
toch Haberry 7.1 48 5.5 19 99 55
Loch Gkae L5 bt 6.5 &7 &6 59
Loch Yrr &0 A4 T 55 &7 oA
Loch Hannrach &3 b1 &7 gz s 73
Loch Barean - &4 5.8 - 104 143
Lachenbreck 7.0 4,3 4.8 7 B4 72
Loch Ronald 1.3 b2 4.7 87 its 92
Luchinvar 7.1 63 4.7 74 74 g3
Loch Hoodhall 5.8Y b5 4.9 9% 103 98
Loch Hhinveon 8.7 7.0 T.i 68 90 B2
Loch Fern 7.1 &7 6.9 116 138 125
Lach Clonyard 7.88 6.8 4.9 125 158 142
ioch Hhits 7.48 70 10 122 158 182
Loch Arthur 7.4 6,8 7.2 i1y 71 105
* lised zince §981/2
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.25 0.39
6.21 .23
618 009

- 0.7
G.26 et
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0,44 0.37
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0.22 023
.49 0.0%
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summer pH  {(of Flower 1987). The results show that the most
acid sites {(which are also the highest altitude sites) have
lowest conductivity and alkalinity valugs, while water colowr
is very wvariable, with the two clearsst water lakes ococwring
at either end of the pH range. The seasonal data show that
lowest pH and alkalinities occw in the winter period when
conductivity wvalues are highest. Although less marked, water
colouw is often lower in winter. The cation concentrations
shown in Table 3 approximately correspond with conductivity
values, Conductivity calculated from the measured cation and
anion analyses is approdimately egqual to that measured in  the
lakes, indicating that the ion analyses are accurate. Sodium
concentration ise considerably higher in lakes near the sea
{ef. Fig. 1) and calcium is uwswally below 1Img 17 in  the
most acid sites. Calcium concentration increases considerably
in  the circumneutral lakes indicating an increasing
contribution 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

cancentrations are given in Table 3.

Dissaolved oxygen, temperature, and chemical profiles in the
water column: These were measured on two sampling occasions,
24-29 July 1983 anpd J-10 May 1984. Some sites were sampled
twice but two sites, Loch Enoch and foch Valley, werse not
sampled. hygen and temperature profiles were meassured &t most

sibtes and chemical data, including total phosphorus, botal
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Table I. Comncentrations (mg 1=*} of the major cations measwred in
the thirty fouwr sample loch sites on ftwo occcasions, Naovember 1984(8)
and July 1983 (H). :

Site Na K Ca Hy

Lech Encch 4,02 3,67 026 0,25 0.2 G.46  D0.486  0.45
Loch Fleet $,9% - 4,23 - .85 - §.70 ~

Loch Yalley 4,30 5.5 028 0.28 046 0.5 G.5B 0,49
Loch Brannach 549 471 6.22 019 4.9 LG8 870 0.5%
Leng Loth of Blenhesd 446 330 G320 6270 069 071 Gal 047
Round Loch of Glenhead f.64 0 5.54 0 038 018 .80 0.3F 0.6l 0.49
Loch Trool .50 3,22 0.3 0,27 074 0.7 G080 8,30
Loch Racaterick .01 333 038 8.28 4.7 6.58  0.66 0.3
Loch Kirriersoch 5650 4.7 6,28 0.1 070 0.7% 0.80 477
Lach Dee * §.20 4,57 0,33 4.9F 0.95 L.T1 670 4.70
Loch Stroan 7.80  4.5% .27 0057 LA L&t 0.9% Q.b7
Loch Harrow §.07  3.10 0.3 4014 067 0,90 0.49 0.5
Loch Riecawr .86 390 626 6,22 0.50 L0607 0.7
Lach Howie 6,896 5.8 0,30 4¢.31 2,54 I.23 t.29 (.18
boch Finias .70 7.83  46.33  4.8B 1.8 1.80  0.97  0.B2
Loch Skirrou .06 4,94 0,33 6,28 177 82 f.41 4.B5
Loch Huck & 11 5.7 8.22 L TS W0 SIS LD T £1 TR B¢
Lach Hinnoch .4 343 4.3t 0,26 0.7 1LBE 0 0.5% 0 4.4
toch Jchiltres 7.30 0 5.97 0.5 0.5% 2.7%F .80 L.87 .8l
Loch Hoan 7.32 5.2 5,24 .19 .45 L7000 £.17 0 1,04
Loch Haberry 7.88  &.04  0.3% 0.37 Z.04 2,07 LLBY L. 44
Loch Skae 623 505 018 0,12 2.7t L4 L.26 Li2
Loch Urr 505 4,29 0.7 0,39 2,99 3,86 170 .65
Loch Mannoch 10.14  5.94 0.59 L.06  3.93  S.66 2,06 L83
Loch Barean - 14,55 {28 1,20 824 T.04  L7TT 1.47
Lechenbreck .75 687 0,20 0018 3.3 428 1.5 133
Lech Ronald 8.97 10.8% 0.96  0.B1 4.4 5.34 2,46 2,20
Lochinvar %53 4,67 0.39 0 038 334 LT OLLTY LA
Lock Hoadhall B.94 7.727 4,67 0.54 S5.83 L34 B4 2.42
Lach Whinyeoa b.B6  5.949 6.34 .87 G5.8% 678 A& 138
boch Fern 10,56 B.37 2,200 2,80 K.36 8.0 307 3.0
Loch Clonyard 15,80 16,30 170 147 7.2 B0 396 AT
Loch Hhite 17,60 17.8% L34 1,280 B.02 10,38 4013 433
Loch Arthur 20 846 LL0% 09T 6,67 T.92 0 1.3% 0 ZL0D

¢ limed since 1982,



Table 4. Concentrations (mg 17%) af the major- anions, silicate
{8i0x) and total nitrogen (NOz) measursd in the thirty four
sample lochs on fwe occasions, November 1984 (4) and July 1985 (B).

Site i S0 = §ils 0y -

Loch Enoch 0.2 3.8  Z& 1. 1.0 6.8 .05 6.k
Lach Fleet 1.4 - 8.5 - i.4 - L1 18 ST

Loch Yailey f§.2 7.8 8.6 a2 1.4 L3 0,10 6,43
Lock Grannoch it.6 8.8 5.5 5.8 3.4 2.7 413 6.14
Long Loch of Blenhead 2.2 68 353 L9 1.9 .9 0.0 G.0B
Round Lech af Blenbead 16,8 8.0 I.b 1.4 .8 {.5 0.06 0,07
Loch Trool 1.8 4.8 4.8 4. 2.9 2.2 G6.05 0,08
Loch Mataterick §.8 &2 LG 3.4 2.0 .2 0.02  0.01
Loch Kirrigreoch 3.2 .0 8.2 3.4 6.9 0.3 8.07  0.07
toch Dee * .0 42 3.7 4.2 2.6 2.3 0.86 40.81
Loch Stroan 15.6 8.2 7.0 5.7 S.6 3.8 §.13  8.02
toch Harrow .6 40 34 i8 3.2 6 043 0.5
ioch Riecawr i0.4 8,0 4% 4.3 2.7 8.3 40,01 <0.01
Loch Howie 5.8 15,0 7.7 9.0 3.3 3.0t .92 0.38
Loch Finjas i.¢ 9.4 &3 5 2.3 1.2 0.86  0.62
Loch Skirrow 15.2 10,8 7.2 5.5 2.8 (0.4 0,47 ¢0.01
Loch Huck 11.2 L2 5.6 5.4 3.h 1.3 6.07 6.6
Loch #innoch 7.8 4.8 4.5 4.5 3.1 3.0 .09  0.08
toch Ochilitree 19.7 13,4 9.8 4% 2.0 0.6 0.0 6.03
foch Hoan fa.6 16,8 8.1 7.4 3.3 1.8 .18 6,03
Loch Haberry - 24 %0 59 L8 40 007 0,09
Loch Skae 2.2 1.4 7.8 8.7 1.9 0.2 0,61 0.48
toch ter j2.6 7.B 0 BA 43 34 g1 .28 4,13
Loch Hannoch i9.4 10.8 2.9 g.3 37 2.4 6,47 0,20
Lorh Barean 32.0 3.8 &4 154 5.2 4.8 0,26 .48
Lochentreck i6.6 14,4 2.9 8.2 2.B 8.3 .34 4,09
Lock Ronald 2.4 0.0 B.4 3.8 3.2 0.7 8.7 0.1
Lachinvar 1.4 5.6 {14 1.6 3.1 .1 .16 0.1
Loch Hoodhall 16,8 14,4 LG 5.4 5.1 {.8 .00 .44
Logh ®hinyeon 13.4 144 &7 &8 1.9 63 6405 612
Loch Fern 21,7 B8 167 5.0 .9 8.1 240 .17
Loch Llonyard 9.2 36 1E s 4. .3 837 (9.01
Loch #hite 38 350 151 142 72 4.9 0.09 (.03
Loch #Arthur 6.0 17.4 1.7 15,8 2.9 4.4 0.4 0.7

= limed zince 198172,



Table 3.

® lised since

171/82

Comcentrations (In, Mn % Fe in mg 17%, total
of cations measured in  the thirty four sample
November 1984 (A} and July 198%5. (E)

Total Total Tetal fotal
In Ha
Site 4 8 A B 3 i) b 3
Loch Enoch 10 i1 | 13 a2 39 180 70
Loch Flest 2 - 277 - 147 - 280 -
Loch Valley i i1 3 2 75 5 8¢ 250
Lach Grannach 20 15 218 184 50 137 3Eh 510
Long Loch of Glenhead H g # FAT 13 180 150
Round Loch of Gienhsad 14 g 1% 3 a7 54 250 {20
Loch Trogl 12 g 34 30 77 127 730 280
Loch Hacaterick g 3 16 54 303 2 210 230
Loch Kirriereach & 5 44 174 198 441 1277 380
Loch Des = 12 2 12 7 77 36 240 200
Loch Stroan 25 10 258 134 159 8% 436 590
Loch Harrow i4 9 38 3t h1. it Jzo 426
Loch Riecawr - 3 - 54 - 153 - g
Loch Howie 20 14 40 13 34 9 I
toch Finlas - 2 - 45 - a7 - 238
Loch Skirrom 15 3 105 Sk 106 143 220 350
Loth HKuck - 8 - 51 - 443 - 340
Lach Kianoch - 11 - g7 - 419 - 340
Loch Behiltres - g - 22 - 124 - 320
Loch Hoan ] 10 1% 218 567 Al 230 348
Loch Haberry - 11 - 3 - 758 - 249
Loch Skae 15 10 8 3 31 /40 270
boch Urr 13 4 16 38 139 126 240 320
Loch Mannach 12 i 3 &b 119 268 220 320
Loch Barean 7 H £y 5 §24 L 30 140
Lochenbreck 17 10 15 19 45 35 178 80
Loch Ronatd - g - i - a3 - 130
Lachiavar 14 3 209 109 195 26 200 140
Loch ¥sodhall 13 2 3 b& 112 110 180 180
Lech ¥hinyesn 7 H 16 is 49 2 6 230
Loch Fern 10 3 11t 1692 750 1395 190 270
Lach Clanyard 4 2 g 247 173 109 L
Lock White 3 7 32 136 144 124 186 270
Lock Grthur b i 4 it 2 g 190 230

a1
lochs

i ug

in

1“—1

}



iron, total manganese, acid soluble aluminium and pH, wers
obtained {for Loch Grannoch, Loch Dee, Loch Minnoch, Loch

Harrow, and Loch Moan (aee Appendix 1).

The temperature profiles show that where lakes are deep enough
HLIMME Y™ astratification uwsually occurs with a thermocline
developing between 5 and Bm depth. The summer of 1983 was warm
and Tine as was the period before sasmpling in 1784, so
ronditions were favowable for thermal stratification. There
its wmome oxygen depletion at depth in &ll  the thermally
stratified lakes and alsa in some of the shallower
non~stratified sites. Oxygen depletion is particually strong
in some of the lowland lakes, e.g. Loch Arthuwr, Loch Woodhall,
loch Fermn and Loch Clonyvard, suggesting meso- to esutrophic
conditions. However, where onygen depletion occurs in clearly
aligotrophic sites (as indicated by low total phosphorus and
chlorophyll a concentrations) in sainly granite catchments eqg.

Round Loch of Blenhead, Loch Macaterick, Loch Dee and Loch

Stroan, it ie likely caused by oxidation of inwashed
allochthonous organic material tmainly peat and Molinia
debris). Loch Stroan is  interesting as the onygen grofile
shows two zones of low concentration, betweesn I and 4w depth

and below S8m depth. These minima might be associated with
the substantiazal Blachwater of Dee inflow discharging pulses

of organic detritus into the lake.

Where measured, iron, and particularly manganese, show higher

concentrations where anygen levels are low and relesase of iron

16



and manganese from sediments under low and zero concentrations
is likely. Total phosphorus values above about 0.3 uM
indicate wmesco~trophic conditions and none of the lakes For
which measurements are available appear to be sirongly
oligotrophic, Relatively high values of iron, manganese and
phosphorus occurred in Loeh Moan, a site best described as
dystrophic, and scavenging of these metal species by humic

matorial cowld account fTor the concentrations observed here.

SURFACE SEDIMENT DIATOMS

Sampling: Surface sediment samples were collected from seven
lochs, Loch Enoch, Round Loch of Glenhead, l.och Valley Loch
Dae, Loch Grannoch, Loch Fleet and Loch Shkirrow using a
mini-Mackereth corer (Mackereth 19468) during the summers of
1981/72. The remaining sites were sampled in the susmers of
1983Z/84 using a Kajak corer and in most cases samples were
taken from the deepest point in each loch. At two sites,
Loch Stroan and Loch Harrow, the surtface sediment at the
despest point was too compacted and minerogenic for successful
sampling. Samples were, however, obltained from nearby
locations about 1m less in depth. At the former site & large
inflow, the Blackwater of Dee, enters the lake about 100m from
the deepest point (of. Fig. 39 arnd either deposits coarse
clastic material during spates or cadses lake-bed scouring,

EXpOSlng late glacial gravels. On  the obther hand the

18



grithty/silty sedimnent  in Loch Harrow sesems fto result from
inwashed mineral soil focused into the deepest area of the
lake following catchment pre-—afforestation pioughing {(sampling
baefore ploughing showed the surface sediment to be organic
gyttia, Flowsr uwnpubl.). For this study only the top lom of

sediment was used fTor microfossil analysis.

Methods: Oven dried sediment samples were prepared for diatom
analysis by cleaning with hydrogen peroxide and acid before
mounting on  cover glasses in Mikrops for microscopical
erxamination. Diatoms were identified using standard floras and
taxonomic conventions fTollow Flower, Battarbee & Appleby
{1987y, The following comments on  the taxonamy are also
pertinent fto diatoms found in Galloway. The most common
planktonic diatom in surface sediment from circumneutral

lakes is Cyclotella kutzingiana and the nature of the central

processes and flecked appearance of the valve central Grea

sugrest the variety planstophora. The Salloway specimens

o

are, however, amaller (diameter usually < 1Zum}  than  the

varigty planetophora described by Mustedt (1930) and

should be described as C. kutzingiana var. nlanetophora forma

minor. This might indicate that the Gallowsy form is
genetically different or that the small sizte reflects local
water guality characteristics. In several samples a variety

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

gllicified valves, fegatures indicating & planktonic habit.
This taxon can problably be included in the wvaristy

asterionel loides but loss of colony morphology in the sediment

17



precludes definite identification. Hence, following Koppen

(1273), the epithet T. flocculosa strain IIlp is uwsed here.

Despite the illuminating paper by Camburn % Kirigston {(198%) on
the taronomy of Melosira, the genus remains problemaltic for

several species and here HMelosirs perglabra s not separated

from the variety florinae, although the two btaxa are guite
possibly separate species. The tasonomy of the acidobiomtic

gpecies Navicula subtilissima and N. hoflerd is currently

wnder review (Howarth, in prep. )} and the former species 15

likely to be Navicula madurmensis. Two forms of Tabellaria

binalis are known (Flower 19846) but they have not  begen
saparated in this study since both are characteristic of

strangly acid water.

Approrimately 00 diatom valves were counted in sach sample.
However, where the planktonic companent was large the total
count was increased to enable & minimww  of  about 300
periphyton wvalves to be included. The basic count data
{Table &) shows that planktonic diatoms are rare in the most
acid lakes. Interestingly, the overall floristic diversity,
ar ratio of taxa to valves counted, of the samples shows no
consistent relationship with the sites ordered according to
acidity (Table 1. Floristic diversity does, however,
increase with pH 1if the plankton component is excluded. This
effect is caused by the planktonic component, which can
euoesd I0Y% in less  acid lakes being composad of very few

aspecles., At sEveral s5ites B () Loch FHirriesreooh arvil
¥ k]

18



Tabhle 4. The numnber of diatom taxa identified and total valves counted
in each surface sediment sample. The number of planktonic taxa and
valve counts are also given. Floristic diversity, with and without
the planktomic component, is exupressed as the ratio of taxa to
total valves counted. Parantheses indicate % plamktonic valves
in the total count.

Tatal as. Ho. of Total npo. Ho. af Floristic Flaristic
of taxa planktonic  of valves planktonic  diversity diveraity
taxa vabves lex, planktonic
Site taxal
Loch Enoch L1 [ 393 0 3.18 3,10
toch Fleet 15 { 440 [ (<1} 9.1 0.11
Loch Valley ' 57 ! 541 & 0.1 0. 41
Lach Brannoch 47 4 4499 4 6.0 0,69
Long Loch of Blenhead &4 ? 550 & (1} 0,12 0,11
Round Loch of 8lenhead a4 pi 17 I 0.4 4.16
Loch Hacatarick 73 i als 2 i1 0,15 0.13
toch Trool a0 b 485 I 2,10 01g
Lach Kirriereoch 3 0 454 i 0.87 4,07
Loch fee 82 3 314 10 12} b.th 0.16
Loch Hean 1 { 20 2 0,10 Q.10
Loch Stroan a0 3 463 ) 6.13 0.13
Loch Harrox &9 & 513 g 0.13 8,13
Loch Riecawr 97 3 350 16 12 9.18 §.17
Loch Howie 75 4 g08 438 (54 0,09 5.1%
Loch Huck I i 334 2 144 b4 a.14
Loch Skirrow b4 z 194 10123 0.13 043
Loch Minmoch 73 2 535 {0 (0 6,44 8,13
Loch Skae 74 3 301 3 i 0.15 G.14
Loch Finjss 77 5 313 15490 0.17 t15
Loch Haberry T4 ] a 25 &5 0.15 8,13
Loch fchiltres 97 i 397 10 (2} 549 9,13
toch Urr 7 ] S&7 754 1351 3,13 0.1
Lech Hannach 73 i 309 7 i) 4,14 4,14
Lach Barean 7 g 208 {70 34 0.14 3,14
Lochenbrack LE 2 495 32 i} 4,10 (IR
Loch Ronald 91 it 53 {60 £33 3,47 0,77
Lochinvar 82 g 302 158 (I d.1% 3.22
Loch Hooghall 92 g 438 LIRS 1,15 G.04
Loch #hinvenn N 2 23h 3% 156! Y28 017
Loch Fern 57 7 2 PR 0l TS
Loch Clonvard 89 4 75 139 {24 4.1z 414
Loch ¥hite 53 10 574 132 47} d) 3.1
Lach arther g3 17 579 M) 0,17 13



Lochenbreck, low floristic diversity is urrelated to the
plankton component. At these gites virtually ail of the
bottom sediment lies within the photic zone and the diatom
assemblages are thought to be dominated by & few epipelic

species living in_situ on the sampled surfaces sediment.

Diatom assembl ages: Diatom tawa lists ard percentage
abundances for each of the IZI4 suwface sediment samples are
given in Appendix 2 where those tara with less than 0.4%
abundance are indicated by + . Genus names followed by cf.
species name indicate that the obsegrved fora closely but not
exactly corresponded to the type description. For example
Navicuwla cf. digitula {(common in Loch Urr) mainly differs from
Hustedt 's description in that the striase are finer than 30 in
10 um. 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 coopesition of  the
swface sediment diatom assemblages and water guality in the
34 gites is evamined glsewhere (cf Flower 1%87). The main
points concerning bthe distribution of diatoms abt these sites
are clear from inspection of the species lists and water
chemistry tables. First, diatom assemblages in the most acid
lakes {sLmmer pH <5 are dominated by Tabellaria

guadriseptata, Eunotis veneris and Frustulia rhomboldes and

its variety sadopica. In slightly less acid sites Tabellaria
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floculopsa replacss T gquadriseptata and Anomeoeneis vitraa

hecomes common at lake pH  values above 3.35. The circumneutral
lakes tend to have a significant plankton component but

Fragilaria virescens and F. conshruens and Achnantheg

microcephala and A. minuvtigsima are uvswually the dominant

periphytic species present. Only Loch Firriereoch seems to he
anomalous with regard to surface sediment diatom composition

since the uwusually rather ancommon Navicula sohrensig

predominates at this site. The reasons for the occurrence of
this species are unknown but are presummably related to water
guality. The loch is whusual in that, possibly as a result
of a water level change, large guantities af shoreline
bBlanket peat are currently eroding (1983/4) into the lake. At
another site, Loch Grannoch, the relatively high abundance of

Finmularia hilseana iry the aurface sediment is also

tnusual.

CONCLUDING COMMENTS

The 34 scoftwater lakes sampled in Galloway range in pH Trom
very acid (pH 4.3) to mildly alkaline (pH 7.4). However, wonly
a few measurements of pH have been made at esch site so it is
difficult to ascribe a single mean pH valug fto  a particular
lake, especially for circumneutral sites where the hydrogen
ign concentration is likely to fluctuate widely both
seasonally and daily. Water conductivity roughly co-varies
with alkalinity and calcium bubt inversely with p, water

transparency was very variable and severe water colouration in

20



geveral lakes is due to dissolved humic material. Although
measurenents are few it is clear that pH values in the summer
are higher than winter values and that for conductivity the
opposite ocours with lowest valuss in the summer . Sodium
and chloride concentrations are usually higher in winter
suggesting that sea salt deposition following winter storms
might cause pH depression in runoff water by cation
axchange  within catchment soils {(cf Burns et al. 1984,
Harriman & Wells 1988). The pH is likely to be elevated in
summer by photosynthesis, bDut As most lakes in the data
set are not eutrophic, the increase should be relatively small
compared with pH decreases 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. 3.0) the level of acidity is maintained by
atmospheric polluation (Flower & Battarbee 19835, Battarbee et

al. 1985).

Most of the lakes investigatsd showed some development of
orygen and temperature stratification in the watsr colwumn with
both variables typically declining towards the sediment
surface. A clegar thermocline struchture was found in several
lakes although & consideration of the bathymetries of these
sites indicates that adverse waeather duwing the summer could
cause substantial erpsion of the hypelimnion. Loch Fleet shows
the most developed thermocline structwre indicating good
summer  stratification. Betwsen 10-13 =C  the lowland lakes

have characteristically much lower oxygen concentrations than

23
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those in  the wuplands, indicating higher productivity at the

former sites.

Species composition of the sediment diatom assemblages clearly
corresponds closely with 1 aices water pH  and diatoms
characteristic of strongly acid conditions soour most
fraguerntly in &the wupland lakes on granitic rocks with both
afforested and unafforested catchments. By excluding
the contribution of planktonic species it is shown that the
florigtic diversity of +the periphyton component of surface
sediment diatom assemblages generally incresses wibth lake
water pH. Although the surface sediment diatom samples,
consisting of I com slices, undoubtedly represent different
time periods of a&sccumalation and different diatom source
areas, the implication is that floristic diversity of
periphytic diatom communities 1s lowest &t the most aecid

sites.
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Appendix ¢

Water column varizables measured at gach site on specified dates
and times.

{Loch Encch not sampled.}

Loch Fleet sampled Jrd May 1984 (B8.20 p.m.).

Depth Tenperature Oxvegen
m o ol A
G 12.64 105
t 12.3 1064
z 12,0 104
= 11.8 105
4 10.7 104
i 9.2 105
& b.9 103
7 &4 101
& b2 101
5 Gel 100
10 b0 100

11 &8 79
12 T 9 28
13 5.8 97
14 T.0 P&
15 5.8 4

Loch Grannoch sampled 20tk July 19835 (12.20 p.m.)

Dapth  Tesperature (Ouygen  Total phosphorous  Total iron Total manganese  pH

B ‘L % fili 1H 13#

g 20,3 93

i 0.2 74 G834 1,894 3,563 5.4
z 0.2 73

1 0.1 7 9,574 1,495 5.50%

4 17.4 75

5 16,2 73 G, 883 2,08 5719 i.9
& H 73

7 {51 70 4,471 2757 5870

8 14.% 71

9 14,2 57 4,854 +.542 % 608 1.9
10 13.7 5y §.385 1,018



Loch Grannoch sampled Sed May 1989 (5010 pam. s

flepth Teaperature Ozygen Soluble Total Total Total Acid soluble

silica phusphorous iron Banganese zluainius

] ‘€ % ult uft ulf o ot

4 {18 103

i 1.8 104 30.56 G.464 3.1 4,73 §2.425

2 1.8 104 36.38 0.399 £.823 §.71% 11.244

3 {1.8 104 30,47 0,347 1670 4,743 3.97%

) {1.8 144 30,53 6,378 2017 1,402 11,33

5 10,7 101

b 19.3 101 30.10 §.358 2. 044 4,802 11,109

7 10,2 108

8 9.4 9% 30,76 0.343 2,087 3,755 11.322

7 9.4 98 344

10 8.7 93 §.972 2,203 5,235 i1.447

Long bLoch of Glenhead sampled Tath Jdaly 1987 (G.30 p.ma).

Depth Tempeyratuwre evgen grH

i i e

& 17.8 100

1 17.8 140 4.1
g 17.7 79

3 12.5 T 4.7
4 1601 F4

o 1T, 9 824 3.3
& 1Z2.4 77

7 1201 71

= 130 &7 4.7
g 12.9 &

14 12.8 &

11 12.6 G4 4.7



Found Loch of Glenhead sampled S8tk July 1983 (2015 p.am. ).

Depth Teaperature Dxygen Tatal Tatal Total pH
phosphorous iron aanpanese
] 'L i ufl ulf uft
0 19.2 g4
l 19.2 % 8,332 1,123 1.447
Z 19.2 9%
K 19.0 95 §. 446 0,990 i.452 1.7
§ 18.7 93
u 15,5 95 0,405 ¢.990 1,392 4.5
5 14.3 3
7 13.% 89
B 13.3 83 4,257 4.9%¢ 1,307 4.8
7 12.4 3
HY 12,1 hil:]
i1 ihé 47 0.342 12,847 2.9%94 §.7
17 11.4 37
13 1.2 4 6,503 29,282 2.941 4.8

Loch  Trool sempled 1Zth May 1984 (10,00 a.m.).

Depth Temperatures Ouygen
i *C bA
9 13,0 25
i 12,0 s
ey 3.0 g2
“’ ) 9z
4 - 12,0 G
i ' 12.5 21
& 1200 51
7 11.5% F0
a 100, O 858
G 7.0 &5
10 H5.0 =Y
i1 7.0 a8z
13 T B
1= Fal s
14 T T4
15 7.0 &5
ié T &



Lol Macaterick sampled Sth May 1554,

Depth Taimperalure hoyoen
M NN v
) 13.5 3]
1 13.3 T
e 15.% 87
Z 12,0 73
4 12.5% 77
! 12.60 73
& 1.5 &HZ
7 7.3 &0
8 8.5 o7
£ 8.0 oo
10 3.0 T

Loch Kirriereoch sampled 24th July 1983 (2,10 p.m.).

Depth Tempsrature O ygen
tr: °C e
0 R A
1 21.0 QG
2 0.0 27
2.9 18. 46 &1

Loch Dee sampled Z4th July 19873 (11,03 a.s.d.

Depth  Temperzfure [Osygen Total Tatal Total o
phosphorous iron Bangangse
# 1 % uft uft ult
] 9.8 74
I 9.8 79 9.799 4.977 L 5.7
? 19.8 59
3 19.8 37 0,799 0.949 .00z 5.8
§ 16.5 35
3 16.2 a8 £, 481 1,207 3.05% fod
b 4.5 85
7 14,4 7§
3 13.58 &9 1,342 2,048 5,153
? 13.4 &5
il 13.9 57
it 1.4 b1 0,353 333 11,004 5.2
i2 13.4 53
13 13,4 52 4.578 3.985 {2,159 5.3



ook Des sanpled Trd May 1784 (1.900 pomad.

Pepth  Temperature Ouyger Scluble Total Total Total koid soluble
silica  phesphorous  iron Ranganese glusintus

A 'L i uft ulf ulf utl ulf

g 1.4 108

! 12,1 162 21.94 {.259% 0,953 1,213 2,386
2 12,1 iot 22.40 0.324 £.078 1,093 3,332
3 f2.¢ 106 21.79 §.25% 0.718 1,834 3,433
i 1.9 kS 21.82 4,210 0.583 1.03s 2.387
3 11.5 106

& 0.3 98 21.%6 0257 8,574 1177 1.918
7 9.8 9%

1.5 8.7 97

8 8.2 28 3.4 0.216 0,612 L1477 3.144
b 1.8 74

10 7.7 94 23.47 0,893 ¢.471 1.212 3.3%0

Loch Stroan sespled 28th July 1983 (1Z2.40 p.m. .

Depil Temnperature uygen
s 0 “
G 19.% 74
i 19.7% 74
= 19.%9 25
3 7.8 s

R 15.4 =
4 1S.0 17
4.5 12.% 18
5 12.3 S0
& 2.9 23
7 t1.4d @a
= 1i.4 2
< 11.0 &
10 10,8 it
11 to.g Z
12 10.8 1



Loy Harrow sampled S280h July L1987 2,20 p,mad.

Depth  Temperature Duygen Tatal Total Total ph
phosphorous  iron sangapese
A g i uft uff ult
& 26.5 75
{ 20.5 96 0,787 £.038 3,196 5.3
2 20,3 93
3 19.9 75 6,344 {178 3128 a4
3 18.9 24
5 i8.4 92 0.428 1.638 3.407 4.0
& 7.4 84
7 18.7 78
Loch Fipcawr sampled 20k May 1984,
Depth Temperature Onyagen
hE 7 A
O 2.0 =54
1 12.0 77
& 12.0 7S
= 12, 71
4 12,6 &4
= 12,0 &0
& 11.2 S0
7 7.5 EE
a .0 2%

Loch Howis sampled 12tk May 1984,
Depth Temper alwr e Duvagen

# T i

0 L x=!
1 1oL a4
2 TE.G P
= 13,6 25
i 2.5 74
5%, 1225 g4
& L. e
7 13,5 18
= L0 23
= 2.5 e
183 2.5 28
11 B R
12 MG e



Loch Finlas sampled Sth May 1984 (2,29 pam. ).

Depth Temparature Oeygen
m * %
0 14.% 85
i 13.% 72
= 12.0 &7
= 12,00 &
4 1200 o
& 12,0 &0
& 11.8 58
7 11.8 i
8 11.8 55
£l 11.5 =2

14 11.5 =1
11 11.3 50
12 11.5 44
13 1i.3 10

Loch Muck sampled 2th May 1584,

Deoth Temperature Onyaen
e A

< 12.8 828
i 1z2.8 89
= 12.8 ao
= 12.8 B84
4 12.8 g1
5 iZ.8 83
o 12,8 21
7 12.3 81
7.5 .0 477

[

Loch Minnoch sampled Z0th July 1983 (7.70 p.m.d.

Gepth  Tesperature  Oiygen Toial Total Tatal pht
phospharous iron panganecs
5 't % [y uH uft
i 26,5 3t
{ i8.7 44 - 49,438 iZ.584 53
2 17.5 g
3 i7.3 16 T.50% 17, 348 15877 8.2
4 17.2 37
3 i7.1 34 2,299 18,070 13,427 £l
g i

-
or

i



Looch Oohilltese saapled T4bh July 1985 (8000 pom. b,

Deptih Temperature O yg3en
i - %

0 21.4 1ors

1 2i.4 102

2 21.3 14

2.7 LAY e

Loch Moan sampled 24th July 19835 JL00 poma .

Depth  Temperature Oyygen Total Total Total iH
nhosphorous iror  manganese
R L i pft Il g
] 2.0 4
t 21.3 95 2,509 33,196 1h.201 5.2
1.9 t8.8 33

Loch Mabesrry sampled 1536tk May 1984,

Dapih Temperalturs Ontygen
& =G s
e 15.5 101
1 14,0 F7
= 4
= ST
4 F




Loch Shas sampled 12th May 1584,

Depth Temnperabure Gty gen
m ° “
O 14.5 1034
1 14,0 102
2 12.5 i0z
= 12,0 1081
4 12.5 5%
= 12,0 & o

1.0 9
8.5 74

) W g i

8.0 7
= 8.0 g
10 8.0 e

Loch Urr sampled 1Z2th May 1784.

Depih Temperaturs Grygern

m - A

& 15,0 23
i 12.5 &
2 12,3 GO
a3 1Z2.5 =59
4 12,0 8&
it 12,0 B&
& P L a4
7 12.0 a7
a 11.5 g1
g 2.5 e

1o 8. &4
11 8.5 o
1z 2. e
i 8.4 47

Loacihy Marmoch sampled 100h May 1783

-

Dept Tempesraturs Chyosn
ifi L "

w b ay

o




Lachenbreck sampled 2VEh July 1983 {4.30 pam.d.

Depth Temperatburs Deivoen
i " pA

i3 b B iRl
1 21.7 100
= 1.7 100
o 1.7 59

a1l o

4
3 9.1 48
& 18.5 Db

Loch Ronald sempled 136h May 1984.

Depth Temperature O ygen
" ‘e i

-
st

15.0 144
15,0 103
1.0 102
14.53 16l
i4.% 101
14.0 16
11.9 S0
F.0 g4
H.0 a0
8.0 78
8.0 T4
11 2.0 &
12 5.0 T
13 H.0 7
14 8.0 74
153 ] 74
is . 71

Oom N g B e LRy D

H
i

Lochinvar sampled 170tk May 1984,

Depth Temzar aturs Chivaen
i i %

) 1T 18
1500 148
) y 108
13040 108
4 12,00 FRR

oy e
ot
4
N



Loch Hoodhall saopled 22700 July 1983 5045 pawad.

Depth Teinperature oy gen
m A A

" 70,9 74
i 2100 P4
> Zi.0 =
= 20,8 34
) 17.7 51
o 1&.5 4é
& 15.4 44
7 13,4 47
=1 15.2 473

7 15.0 28
10 1400 24
it 1.8 21
12 12.7 1Z
173 12,3 7
14 12,1 2

Lach Whinveon sampled 10th May 15984,

Dephh Temperature Osyogen
e 0 T

€ 11.8 =
1 11.8 Fis
= 11,8 71
. 11.8 51
4 i1.8 E
for 11.83 7
& 11.8 F1
7 11. 3 R&
a 8.5 &8
7 8.0 59

Py

Loch Fern sampled 29th July 1987 (20730 paom. .

Depih Tempar & burs O yaen
m i s
G 20,9 a7
i a0. 35
= Wt 3 54

.5 1oL A



Loch Clanvard sampled 28th July 15933 (4.00 pom.y.

Depth Temperaturs ygen
m R W
0 21.4 Tz
i el.b 71
e 21.6 I
=z 19.3 48
4 1464 o
o 13.5 =
& 12.4 =
7 1201 =

Loch Arthur sempled ZEMh July 1987 (4.30 p.m.).

Bepth Tempeirature Oxygen
i =C A
X 1.0 100
i 21.0 100
=2 21.4 1060
= 21.0 140
4 2.0 100
i 1&.% F1
& 153.8 70
7 1Z.8 31
g 12.% 15
7 1.1

1G4 11.5%
i3 11.0
12 1.8

HA S SN



APPENRIT 2.

shundance of less than §.41.

LOCH EWECH
Taxon

TABELLARTA QUADRISEPTATA
ACHHANTHES MARBINULATA

AHONGEOREIS 3RACHYSIRA v. THERHALIS
HAVILELA HOFLERL
EUROTIA PECTINALIS v, HIKOR

EUNDTIA VENERIS

FRUSTULIA RRONBGIDES v. GAXGRICA

HABELLARIA BINALIS
CYNBELLA HEBREDICA
EUROTIA BACTRIAMA
FRUSTULIA RHOMBOIBES
EUNOTIA EXIGUA
PINNULARLA BICEPS
TAEELLAREA FLOCCULESA
EUNOTIA TEHELLA
CYNBELLA PERPUSILLA
FRAGILARIA DLDENBURBTANA
CYRBELLA BAEUHANKI
EUHOTIA TRENACRIA

HEIDIUR AFFINE v. LONGILERS

EUNDTIA TATRIAENSIS
HAVICULA SUBTILISGIHA
ASTERIDNELLA RALFSII
FRABILAREA VIRESLENS
EUNBTTA WECRGTEPHALA
EUNOTIA sp.

EUNBTIA ALPTHA
EYMBELLA AEDUALIS

EUNGTTA PECTINALIGE ¥ VERTRALIS

HEIDILE IRIDIS
ANONDEONELS SERIANS
SIHMULARTA sp,
PINNULARIA ACGRICOLA
EUNOTIA PRAERUPTA-HARR
PIHNULARIA VIRIDIS
MEIGIUN AFFINE

EUNOTEA RROMBOIDEA
ARGKDEGNETS VITREA
PINHULARLA IRRORATA
TABELLAREA sp.
HAVIEULA COUCONEIFORHIS
SEMEDRBIS HEKILYCLUS
SURTRELLA DELICATISSINA
EUHETIA FABA

HITISCHIA PERKINUTA
SURIRELLA BISERIATA
EUHOTIA PECTIHALIS
EUNGTIA DENHTICULATA
EENOTIA BIGENTIRA
SIENOPTERDBIA INIERNEDIR
PINNULARIA CARNINATA
PINHULARIA ABAUJENSIS
ACHHANTHES AUSTRIACA
EUHOTIA BLACIALIS
CYMBELLA GRACILIS
PINNULARTA LEBUNEN
ACHRANTHES RECURVATA
CYMBELLA sp,

HELGSIRA PERGLABRA
EUNOYIA DICDON

Percentage cosposition of surfsce sedisent diatos asseablages in the 34
study laked. Taxa ars listed in order of frequency abundante and *+ indicates an

KHULSOH

ERUN,

Hav, COxs.
CHOLKOXY
(XUTI.} RABH.
{KUTT.} 6. RULLER
IRABH,] DE TONI
(EHR.} GRUW.
{BREBORY} GRUM.
EHR,

(EHR.) DE TGAI
{BREB.} RABH.
BREGORY

ROTHS KUTZ,
(BRUNH. HUST.
A, CLEVE

HUST.

HEIBTER

KRASSKE
(EREGORYY LLEVE
FGBED

CLEVE

. SHITH

RALFS

KRASEKE EX HUST.

{WAEBELI} HUST.
SHITH

{EHR.} HUST.
(EHR. | ELEVE
{BREB.Y CLEVE

HUST.

BERE

INITISER) EHR,
(EHR.Y CLEVE
HUST,

(ERUN. } ROSS
{GRUM, THUET.

GREBORY

{EHR, } PATRILK
LEWIS

(EHR. } GRUN,
GRUH.

BREB.

{KUTL. } RABH,
{BREB. } RABH.
4.SKETH

LERLS

BARBER & CARTER
(PANT.} ROSS
HUST.

HEIST.

(RABH.} ELEVE
EHR.

HUST,

GSTRUP
EHR,

e

e
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LOCH FL.EET
Taxon

EUHOTIA VEMERIS

TARELLARIA GUADRISEPTATA
FRUSTULIA BRHOMBOIDES v, SAXGNICA
ANDHOEONETS BRACHYSIRA v, THERHALIS
PERGNTA FIBULA

EUNDTEA RHOHRIODEA

EUNBTIA PECTINALLS v, HINGR
NAVICULA SURTILIGSIMA

EUNOTIA PECTINALIS v. VENTRALIS
FRAGILARIA VIRESCENS

CYMBELLA PERPUSILLA

CYMBELLA HEBRIDICA

HELOSIRA PERGLABRA

TRAELLARIA BINALIS

FRUSTULIA RHOMBOIBES
ACHNANTHES MARBINULATA
ANOHOEOMEIS VITREA

CYHBELLA sp,

PINKULARTA BICEPS

PIHRULARIA [RRORATA

PINNULARIA sp.

TABELLARIA FLOTCULDSA

EUNGTIA ALPIRA

EUNDTIA op.

ACHHANTHES sp.

CYCLOTELLA KUTITHGIANA
GOMPHONENA GRACILE

NAVICULA HOFLERI

EUNOTIA EXIGUA

EUNOTIA PECTINALIS

EUNOTIA PRAERUPTA

EUHBTIA FRAERUPTA-NANA

EUNOTIA LUNARLS

EUNDTIA IATRIAENSIS

EUNDTIA HICREGCEPHALA v, TRIDENTATR
ACHNANTHES RECHRVATA
AHOMOEONELT SERIANS

CYHBELLA GBTUSA

CYMBELLA GRACILIS

HELOSIRA PERGLABRA v. FLORINAE
NAVICHLA SOHRENSIS

HAVITULA sp.

HEIDIUN BISULCATLNM

HETBIUM IRIDIS

BINNULARIA VIRIDIS

TABELLARIA sp.

A
AT F HULL. 2.3
[4.Li]IR 7.5
{RABH.} DE TORI 8.9
ROV, COnB,
{BREB., EX KUTI} ROSS
HUET,
{KUTZ.} RABH,
HUST.
(EHR. T HUST.
AALFS
[LEVE
{BAEE.! RABH.
NSTRUP
{EHR.} GRUN,
{EHR, T BE TOMI
BRUN.

{GRUN, } ROSS

GREG.
(BRUN.} BUST

{RETH, 1 KUTZ.
{NREGLI} HUST.

. - P & aw
LY on UT o < © O o & o oo LA e LR oLn Lo & o oo O ot LR o> LNy

THHATTES

EHR.

CHOLHOKY
(BREB.} RABH,
{KUTI.) RABH.
EHR,

BERS

(EHR. ) GRUN,
FOGED

{HAY} HUST.
HHET.

{BRER.} CLEYE
BRES.

(RAHB.J CLEVE
CAHBURN
KRASSKE

G D e em ko ek b h bk Bk e Rt g W ke e b 3 P B P BRI RS B3 G fe G
g F - PRt A Aol Y

{LAGER,} CLEVE
{EHR.} CLEVE
(NITICH. b EHR,

B . T T T ST S VR S



LOCH VALLEY
Taxgn

TREELLARTA GUADRISERTAIA

FRUSHILIA BHOKBOIDES v, SAXDNICA-

EUHOTIA VENERIS

AHGHOECHETS BRACHYSIRA . THERMALIS

TABELLARIA HINALIS

HAVECULA BUBTILISSIMA
ACHNANTHES HARETHULATA
HAVECHULA HOFLERY

CYMBELLA AEDUALIS

EUNOTIA PECTIHALLS v. KIRCR
HELOSIRA PERGLABRA

EGHOTIA PECTINALIS v». VEKIRALIS

EUNDITA ALPINA
FRAGILARLA VIRESCENS
EUNOTTA BENTICULATA
PERGNIA FIBILA

EUNDTIR BACTRIANA
FRUSTULTA RHOHBOIDES
HAVICULA MEIMANSTI
TABELLARIA FLOCCULOSA
EUNDT§A TERELLA

EUNBTIA £ABA

CYMBELLA PERPUSILLA
EUM@TIA EXIGUA

CYKBELLA HEBRIDICA
HAYICULA HEDIOCRIS
FRAGILARIA OLENBURGLAMA
EWHOTEA PECTIHALIS
SURTRELLA BELIZATISSINA
ANDMOEDNESS SERTANS
PINNGLARER HICRGSTAURTH
AMOHCEDNETS VITRER
PINHULARIA sp.

HEIDIUN BISULEATUM
PIRMULARTA HALGA
HAYIEULA CONCONEZFERMIS
PIRNHLARIA BICERS
PINNULARIA ERORATA
ACHNANTHES AUSTRIACA
EUNATIA ELACIALIS
HELOSIRA DISTANS
RAVICULA LONTENTA
EHNDTIA METSTERI
ACHKANTHES FLEYELLA
HELDIUN AFFIRE

CYNBELLA GRACILIS
SEXICADIS HEICYILUS
NEIDIUK 1RIDIS
PINNULARTA HILSEAHA
STAURDNEES PRODUCTA
TABELLARIA so.

EUNGTIA FALLAY
AOHOEONELS BRACHYSIRA
EUNGTIA LUNARIS v. SUBARCUATA
EUNOTIA HOHIDON
ACHNRNTHES RECURVATA
EURGTIA RHCMEBIDEA

SHUDSEN

(RABH. 1 BE TON}
XUTI. b HULLER
HV. COHB.
(EHR.} GRUK,
CLEVE

GRUN.

CHOLNBKY

SHLTH

{KUIL.Y RAEM,
OSTRUP

{EHR. | HUST.
(HREGELTY RUST.
RALFS

{HRED.} RABH.

{BREB. ex KUTI.) ROSS

EKR.

{EHR,} BE TOHI
VAN DAR & Kagy,
(ROTHY EUTI.
(GRUN, HUST.
{EFR.} GRUH,

A, CLEVE
{BREB. } RABH.
{GREGORY! GRUN.
KRAGSKE

HUST.

{KUTL.) RABH,
LENIS

(BRER.} CLEVE
(EHR.} CLEVE
{GRUN, J RDSS

{LRGERSTEDT: CLEVE
¥uTi.

GREGORY

BREBORY

{ERUK. JHUST.
HUST.

HEIST.

(EHR.) KUTL,
SRUN,

HHST,

(KUTT.} BRUN
(ERR.} CLEVE
{RABH. } CLEVE
(EHR.J PRERILK
(EHA.} LLEVE
(JANIEECH) HULL.
GRUN.

CLEVE

(BREE.} GRUN,
(HACBELIY BREN,
EHR,

HUST,

HUST.
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LOCH BRANNOCH
Yaxon

EUNOTIA VENERIS

TARELLARIA BUADRISEPTATA
ACHHANTHES RARGINULATA
TABELLARIA BEHALIS
TABELLAREA FLOCEULDSA
PINNULARIA HILSEANA
EUROTIA PECTINALIS v. MINGR
EUNOTIA EXIGUA

FRUSTULIA RHOKMBOIDES v. SAYBHICA
PINNULARIA IRRDRATA
AHOMDEONELS BRACHYSIRA v. THERNALIS
HAVICULA SUBTILISSIMA
EUNGTIA LUNARES v. SUBARCUATA
EUNOTIA sp.

EGHOTIR ALPINA

CYHBELLA PERPUSILLA
FRAGILARIA VIRESLENS
EUNGTIA PRAZRUPTA-NAMA
HELGSIRA DISTAHS

EUNDTIf DERTILULATA
PINNULARIA VIRIDIS
ARNMOEONETS VITREA

EUNOTIA IATRIAENSIS

EUNDTIA BIDENIULA

HELOSIRA PERGLABRA
PIHNUGLARIA BICEPS

HAVICULA HEFLERI

PIMHULARIA MILROSTAUROK
PERGHIA FIBULA

CYMBELLA GRACILIS
ACHEANTHES BICROCEPHALA
PINNULARIA SUBCAPITATR
ACHHANTHES BUSTRIACA
FRAGILARIA CONSTRUENS
CYMBELLA HEBRIDICA

EUNOTIA REOKBOIDEA

HETDIUN AFFINE v. AHPHIRHYNCHUS
NAVICUEA SOHRENSES
SURIRELLA DELICATISSINA
PINHIULARIA sp.

ACHNANTHES SUBLREVIS
EUNOTIA HEISTERE

EUNGTIA DICDEN
STENGPTERDBIA IWYERMEDIS
ACHHANTHES RECURVATA
NEIDIUM sp.

GONPHONENA GRACILE

(RUTZ.Y 6. HULLER
ENLDSEN

GRUN.

(EMR.} GRUK,
{]OTH) RUTL.
(JANISCH) MULL.
(EUTI.T RABH,
(BREB.} RAEH.
(RABH.} DE TOMI
(GRUK. JHUST,
HOY, CONB,
CLEVE

{HAEGELTF GRUM.

(HAEGELI} HUST,
A, CLEVE

RALFS

BERG

{EHR.J KUTL.
{BREB.) RABH.
(NTTISCH! EHR.
{(GabN,) ROSS
FOGED

H.SHITH

NSTRUP

GREGERY
CHOLNBEY

(EHR.} CLEVE
{EREB. ex KUTI.} ROSS
(RABH.} CLEVE
KUiz.

BREGOAY

HUST.

(EHR.) BRUN.
IGREBORY! GRUN.
HUST,

{EHR.} CLEVE
KRASSKE

LERIS

HUST.
HUST.
EHR.

LEWIS
HUST.

EHR.
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LONG LOCH OF GLENHEAD
Tanon

TABELLARTA QUABRISEPTATA
FRUSTULIA RHOMBOIDES v. SAXCNICA
EUNDTIA VENERIS

FRAGILARIA VIRESLCENS
AHONGEANETS BRACHYSIRA v. THERNALIS
TABELLARTA FLOCCULOSA
ANOMOEDNETS VITREA
FRUSTULTA RROMBOIBES
EUNGTIA PECTINALIS v. MIROR
PERONTA FIBULA

EUNDTIA FABA

HELDSIRA PERELABRA

EUNGTIA ALPING

CYHBELLA GRACILIS

RAVICULA HETHANSII

EUNOYIA DERTICHLATA

EUNGTIA TEHELLA

CYHBELLA PERPUSILLA
CYMBELLA HEBRIDIEA
CYCLOYELLA KUTZINGIARA
RAVICULA AWBUSTA
ANCHOEOMETS BRACHYSIRA
FRAGILARIA BLDENBURGIANA
ACHNANTHES MARBIHULATA
HELOSIRA DISTAHS

EUNGTIA PECTIHALIS v. HINGR f. IMPRESSA

EGNGTIA DI0BON

STAURDNEIS ANCEPS f. GRACILIS
PINMULARIA VIRIDIS
ACHNANTHES DEPRESSA
GOMPHONEMA GRACILE
PINNULARIA sp.

CYCLOTELLA ARENTI]
TABELLARIA DINALIS
NAVICULA SUBTILISSINA
ANOOEONELS SEREANS
NAVICULA COCCENEIFORMIS
PINNULARIA BICEPS

EUNOTIA PECTINALIS v. VENTRALIS
EYNGTIA GLACIALIS
FRAGILARIA CONSTRICTA
HITISCHIA FONTICOLA
EUNDTIA FALLAY

EUNOTIA ROBUSTA

EUROTIA LUNARIS
PINNULARIA MAIOR

EUNOTIA FLEXUDSA
STAUROHETS PHGENICENTERCY
EUNOTIA [ATRIAENSIS
ACHHANTHES HICROCEPHALA
PINNULARIA HILSEANA
SURIRELLA DELICATISSINA
GOMPHONERA ACUNINATUX v. CORONATA
SURIRELLA BISERIATA
CYMBELLA sp.

PINNULARIA HICROSTAURON
NAVICULA NEDIDCRIS
EUNOTIA ARCUS

EUNOTIA RHOMBOIDEA
RAVICULA cf. BIGITULLS
ACHHANTHES SUBLAEYIS
EUNOTIA PECTINALIS
EUNOTIA EXTGUA

KITISCHIA ROMARA

KNBISEN
(RABH. 1 DE TOHI

€UTL.) 6. MULLER

RALFS

HGV, COHB,
(ROTHY KBTI,
(GRUN.J ROSS
{EHR.} DE TOMI
tUTZ.) RABH.

(BRER, ex KUTI.] ROGS

{ERR.} GRUN,
{@5TRUP
[HAEBELT) HUST.
{RARH.} CLEVE
VAN BAM & KOOY,
{BRER,} RAEBH,
{GRUN}, HUST.
A. CLEVE
{EREGORY) BRUN.
THEAITES

GRUN.

{BREB.} GEUN,
HUST.

BRUN,

(EHR.} KBTI,
{EHR.} HUST,
EHR,

{EHR, | €LEVE
(NTTZSCHE EHR.
(CLEVE} HUST,
EHR,

KALBE

(EHR.} GRUN,
CLEVE

{BRER.} [LEVE
GREGORY
GRERORY

[EHR.} HUBT.
HEIST.

EHR.

GRUN.

CLEVE
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[EHR.} GRUN.
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KT,
(HITISCHY EHR.
FOGED

KHTI.
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(EHR.} W. SHITH
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(EHR.) CLEVE
¥RASSKE

EHR.

HUST.

HUST.
{KUTZ.} RABH.
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ROURD LOCH OF GLENHEAD
Taxon

EUNOTIA VEHERIS

TABELLARIA GUADRISEPTATA
FRUSTULTA RHORBOIDES v, SAXCNICA
PERONIA FIBULA

TABELLARIA sp.

HELDSIRA DISTANS

FRAGILARIA VIRESCENS
HAVICULA HOFLERI

EUNOTIA FABA

HAVICULA HEIHANSGII

EUNGTIA DENTICULATA
ACHNANTHES MARBIKULATA
TABELLARIA BINALIS
ANOMOEDRETS ERACHYSIRA v. THERMALIS
EUNOTIA PECTIHALIS v. WINDR
EUNDTIA BACTRIARA

EUNDTIA ALPENA

ARCHOEOHELS VITREA
TABELLARIA FLACCULOSA
EUNOTIA TENELLA

CYHIELLA AEGUALIS

HELOSIRA PERGLABRA
ANOHOEONELS SERTANS
CYHRELLA PERPUSILLA
CYMBELLA VENTRICOSA
HAVICLLA PUPHLA

CYMBELEA HEBRIBICA
PINNULARIA BIVERBENS
NAVICULA HEDIGCRIS
STENOPTEROBIA INTERHESIA
GOMPHONENA GRACILE
CYMBELLA GRACILIS

EURDTIA PECTINALIS v. VENTRALIS
PINHULARIA BAIDR
PINNULARIA HMICROSTAURON
STAURDNETS ANCERS {. GRACILIS
PINHULARIA IRRORATA
ELUNDTIA EXIGUA

RAVICULA SEMIRULUM
CYCLOTELLA KUTIINGIANR v. PLANETOPHORA
EUROTIA SUBETICA

HAVICULA SUBTILISSINA
NAVICULA FHYLLEPTA
PIRNULARTA BICEPS

NAVICULA COCCONEIFORNIS
HAYICULA ACCEPTATSR

EUNGTIA PECTINALIS
HITZSCHIA PERHINUTA
ARORDEGNEIS BRACHYSIRA
CYCLOTELLA ARENTII
ACHNANTHES AUSTRIACA
CYMBELLA GAEUMANKI
FRAGILARIA OLDENBURBIANA

{KUTZ.1 ©. HULLER
KHUGSEH
{RADH.} DE TONI

{BREB. ex RUTL.) ROSS

{EHR. ] KUTL,
RALFS
CHOLNOKY
[EHR.§ GRUM.
YAN DAX & KDAY,
{BREE.] RABH.
GRUN.

[EHR. ) GRUH.
HOV. COKB.
{KUTL.} RABH.
EHR.

{HAEGELL) HusY.
(GRUN. § ROGE
(ROTHF EUTE.
{GRUN}. HUST.
SHITH

GSTRUP
(BREB.) CLEVE
A. CLEVE
KUTL.

KUTL.
{GREGORY} GRuN.
H. SHITH
KRASSKE

LE#IE

EHR.

{RABH.) CLEVE
{EHR. b HUST.
KUTI.

{(EHR.} CLEVE
(EHR.} CLEVE
(GRUN, JHUST,
{(BRER.] RABH.
GRUN,

FRIEKE

{0, HULLER} HUST.
CLEVE

KUTE.

BREBURY
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HUST,
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GRUN.
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HUST.
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LGCH TREOL
Taxon

TABELLARIA FLOCCULDSA

EUNDTIA VEHERIE

ANOMOEDNETS BRACHYSIRA v. THERKALIS
TABELLARIA QUADRISEPTATA
ACHHANTHES MARGINULATA
PERONIA FIBLA

EGHATIA EXTGUA

FUNOTIA PECTINALIS v, HINGR
EUNDTHA ALFINA

FRUSTULIA RROMBOIDES

CYHBELLA AEDUALIS

FRUSTULIA RHOMBOIDES v. SAXONICA
RAVICULA HEIHANSII

TABELLARTA BINALIS

EUNDTIA TENELLA

ACHNANTHES HINUTISSIMA
EUNDTIA LUNARTS

TABELLARIA sp.

CYHBELLA PERPUSILLA
FRAGILARIA VIRESCENS

EUNGTIA DENTICLLATA

EUNOTIA PRAERUPTA-NANA
AROMOEDNELS VITREA

CYHBELLA HEBRIDICA

EUROTIA BIDENIULA

CYHBELLA BIFARTITA

EUNOTEA LENARIS v. SUBARCUATA

TABELLARIA FLOCCHLOSA v, FLOCCULOSA ITTP

FRAGILARIA OLDENBURGIANA
HAVICULA SEBTILISSINA
ACHHANTHES AUSTRIACA
EUNGTIA BACTRIANA
GOMPHONEMA ANEUSTATUN
PINNULARTA BICEPS
ACHNANTHES FLEXELLA
EUNDTIA SLACIALIS
NCHNANTHES sp.
PINBULARIA HILSEANA
HELOSTRA FERGLABRA
CYMBELLA GRACILIS
GOMPHONENA GRACILE
AHOHOEDNETS STYRIACA
HAVICULA SUBATONAIDES
NAVICULA sp.

CYELGTELLA KUTIINGIANA v. PLANETOPHORA

CYRBELLA HILLIARDI
ANOMOEONETS SERTANS
SYNEDRA EINUSCULA
EUNOTEA FALLAY
PINNULARIA sp.
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(KUTL.) 0. HULLER
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GRUN,

(EREB. ex KUTI.} ROSS
(BRED.} RADH,
(KBTI} RABH.
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SHiTH
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KUTL,
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A. CLEVE
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BERE

(GRUN. : ROSS
{GREGORY! BRUN.
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HUST.

CLEVE

HUST,
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{KUTL.) RABH.
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(Ky¥L.} GRUN
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{RAEH.} CLEVE
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HANGHLH
{BREE.} LLEVE
BRUN,
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LOCH HACRTERILK
Yaron

EUNDTIA YENERIS
THBELLARTA FLOCCULESA
AHGHBEONELS YITREA
EUMDTIA PECTIHALIS v. RINOR
FRUSTUL 1A RHOMBRIBES
FRUSTUL TR REGMBOIDES v. GAYGHICA
CYMBELLA PERPUSILLA
FRAGILARIA VIRESLENS
ANONOEBHETS BRACHYSTRA v. THERRALIS
ACHNANTHES HICROCERHALA
CYNBELLA BRACILIS
SOHPHANENA GRACILE
ASTERIOHELLA RALFSIT
TARELLARIA QUARRISEPTATA
ACHNANTHES MINUTISGINA
EUNDTIA FABA

EUNGTIA PECTINALIS v, VENTRALIS
PERDNIA FIBULA

HAVIEULA COCCAKEIFORKIS
HAVICULA HEIHANSTI
ACHNAKTHES RECUAVATA
TRBELLARIA sp,
ACHNANTHES AURTRIARA
KAVICHLA ANGUSTA
CYMBELLA HEBRIDICA
EUNBTIA ALPIHA
PINNULARIA [RRORATA
HITZSCHIA PERMINUTA
HEVICIA sp.

HAVICULA HINIHA

CYNBELLA CESATII
PINNULARTA HICROSTAURGH
ACHNANTHES LIKEARIS f, CURTH
EUNOTIA LENARIS

HAYICHLA SUBTILISSIHA
EUNDTTA DIODOH
FRAGILARIA sp.
PINNHLARIA JIVERGENS
EUNOTIA MEISTERI
PINRULARTA UNDULATA
CYCLOTELLA KUTZINGIANA v. PLANETOPHORR
EUNOTIA EXIGUA

EUNGTIA DENTICHLATA
PINRULARIA sp.
STAURGNELS PHOENICENTEROH
EUNDTIA ARCUS

EUNOTIA TEMELLA
TABCLLARIA BIMALIS
EURBTTA [ATRIARHEIS
PINHULARTA ABRUJERSIS
HAVTEULA HEDIOERIS
HAVICULA PHYLLERIA
EUNDTTA SUDETICA

EUNOTIA FALLAY

HEIDIUM BISULCATUH
STAURBNEIS PRODULTA
GOMPHONENA sp.

HEIDIUH sp.

EUHBTIA =,

ACHNARTHES FSEUDDSHAT!
HELOSIRA PERGLABRA
EUNOTIA BIDENTULA
PINRELARIA SUBCREITATA
SYHEDRA HINUSTULR
CYRBELLA sp,

RAVICELA PUPULA

HAVICULA JARHEFELTES
NEIDIUK IRIDIS

CYNBELLA REOUALIS
PINHULAR LA MAICR

EENGTIA PECTINALIS
EUHEIT LG PRALRUPTA-HEANA
SYNEDRAA =p.

NAVICUELA HOFLERE
ANTAGEGNETS SEATANS
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RBTHE KUTI.
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i, CLEVE
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KUTI.
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(GREGORYY GRUN,
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(GRUN. 1HUST,
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H.L, SHITH
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CLEVE
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H. SHITH
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FRICKE
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(BREB.) RABH.
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FOGED
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KRASSKE
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LOCH REHALD
Tanom

ACHHANTHES MINSTISSIAR
CYLLOTELLA CONIA
FRAGILARTA CONGYRUENS
CYCLOTELLA KUTIIMGIANA v, PLANETCPHORA
CYNRELLA VEHTREEOSA
ASTERIGHMELLA FLRRASA
FRASILARTA BREVISTRIATA
TARELLARTA FLOCCULCRA v, FLOCCULGSA FRTP
KELDSIRA [SLANDICA
FRAGILARIA VIRESCENS
GOMPHONENA [HIRICATUA
CICLOTELLA KETTINGIANA
COCCOHEIS PLACENTULA
CYLAOTELLA PEEUDOSTELLIBERA
ACHNARTHES LIREARIG
ANGMOETHE IS YITREA
HITISCHER FRUSIOLUR
TABELLARTA FLOCLULBGA
NAVICULA <p,

STEPHANGDISCHS MENUTULA
CYRRELLA GRACLLIS
REHMBHTHES LINCARIS £, CURTA
FRAGILARTA VALCHERIAE
EUNSTIR VEHERIS

GOMPREHENA <p.

ARPHORR OVALIS v, PEDIEBLER
ACHNANTHES SUCHLANDTIY
CYNBELLA sp.

BIATONA TERUE v, ELONGATIM
CHPHANENA PARRVULUN
DERTICULA TEMIIS
GONPHENEHA COWSTRICTON
HAYIEULA RABIOSA

HITISCHIA AKGUSTATA w. ACUTA
PIRNHLARLA p.

ROHHANTHES sp.

HAVITHLA HINEMA

FRUSTLLIA AHOMBDIBES v. SAXDHICA
CALGNETS BACTLLUNY

HAVICULA COCLENSIFORNIS
EPITHENTA <p.

HITISCHIR FONTICDLA

SYXEDRA PRRAS]TIEA
CYCLOTELL A CHNENSIS
HAVICHULA CRYPTOCEPHALA
FRAGEILARLA PINHATA

EUNGITA PECTINALIS
GOMPHONENA AEUNINATHN v. CORGHATA
HAVICULA SERIRGLINM
GOMPHONENA GRACILE

LCYHBELLA GHTUSA

RETISCHIA RaHANA
PINRULAREA TERYIS
ACHNANTHES UHARA

DIPLBHETS BVALIS

HAVICULA INOIFFERENS
STAURCHETS PHOENICEMTERDM
DIPLONEIS GEULATA

RITISEHIA PALEA

RROPRLOBEA G1HRA

EUNOTIA ROBUSTA

RCHMANTHES HICROCEPHALA
HITIECHIA DIBSIPATA
PEHEULRRTA HAIDR

EUMBTIA PECTINALTS w. NIKOR £, IMPRESSA
EURBTIA BREYS

FEAGILARIA LLLEPTICA
WETISEHIR ARPRIBIA

SYNEDRA TEKERA

CYNBELLA LEEATH

FRUSTULIN VULGARIS

HAYICHLA cf. SCHABE!
FRAGILARIA LAPPONICH
FRAGILARTA INFLATA
FRYSTULIA RHOHBOIRES
MAVICULA of. DISITULES
HAVICULA PHYLLEPTA

MRYIEULA SUBLOSTRLATA
DIATONA VULEARE

[RUIN
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FRITKE
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EHR,

HUST.

W SHITH
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LOCH RONALD (COMT.}

ANDHOEONETS BRECHYSIRA v. THERMALIS
CYMBELLA AFFINIS

SYNEGRA ACHE

GYRGSIGNA sp,

HAVICULA PSEUGOSCUYIFORRIS
HETISCHIA TERRESTRIS
EUNDTIA FALLAX

GPEPHERA NMARTYE

GOMPHIRENA ANGHSTATUM
HAVICULA HASHIACA
CYMBELLA NAVICHLIFORAMIS
HAVICULA THPEIA

LYHBELEA BILLTARDY

]

WOV, COMB.
FUTL,
KHTL.

HUST.

{PETERSEN) HUST,

CLEVE
HERTBALD
(XUTI.) RABH,
¥RASSKE
AUERGWALD
HUST.

KANGUIN

R T T T TS

- -



LOCHENRREDK
Taxon

ANDNOEGHELS VITREA
ACENARTHES HINUTISSIHA
HITZSCHIA sp. A

CYCLOTELLA KUTZINGIANA v. PLANETOPHORA

FRAGILARIA VIRESCERS
CYCLOTELLA COMENSIS
NAVICULA LANCEDLATA
NAVICULA HINIHA
RAVICULA sp.

CYMBELLA CESATII
RCHNANTHES BIAGOLEYTIANA
HAVICULA MEBIDLRIS
CYMBELLA HICRDCEPHALA
CYNBELLA ARGUSTATA
CYMBELLA GRACILIS
RAVICULA of . DIBITULLS
NAVICULA PUPHLA
ACHNAKTHES RECURVATA
ACHHANTHES MICRGCEPHALA
ACHNANTHES FLEXELLA
AMNOMOEDNELS BRACHYSIRA
RITIGCHIA FONTICDLA
ACHNANTHES SUBLAEVIS
EUNDTIA ARCUS

RAVICULA RADIDSA
ACHNANTHES LINEARIS
RAVICULA JARNEFELTII
ACHNANTRES AUSTRIACA
FRAGILARIA CANSTRUENS
EUNDTIA PECTINALIS v. HiNOR
CYMBELLA AFFINIS
PINNULARTA MAIOR
NAVICULA JAASTE
TABELLARIA FLOCCUHLOGA
PERONIA FIBULA
CALDNEIS SILICULA
CALONEIS BACILLUM
CYSRELLA PERPUSILLA
ACHNANTHES LINEARIS f. CURTA
NAVICULA PHYLLEPTA
NAVICULA SENTHOLUM
FRUSTULTA RHOHBOIDES v, SAXCHICA
ACHNANTHES MARGINULATA
FRUSTULIA RHOHBOIDES
ANCHOEGNETS STYRIALA
EUNOTIA VENERIS
ACHHANTHES sp.

HAVICULA IHPENS
CYMBELLA sp.
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GRUN.

FRICKE
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{KUT1.) GRUK,
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BRUN,
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(KUTT.) GRUN
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LOCHINY R
Tazon

ACHHANTHES MINUTISSiRA

TABELLARIA FLOCCULGSA v, FLECCULOSA ITIP
CYCLOTERLA PEEUDOSIELLIGERA

FRAGILARIN YAUCHEREAE
TREELLARIA FLOECIAGSA
FRAGILARIA VIRESEENS
FREGILARTA CONGYRLERS
ACHHARTHES [IMEARIS

ASTERIONELLA FORMDSA
FRAGILARTA ELLIPTICA
CYMBELL N VENTRICGSA

RCHRANTHES LINEARIS f. CURTA

FRAGILARLA PINRATA
ACHEANTHES ysTR1ALA
CYCLOTELLA COHENSLS
HAVITULA of . DIGITULUS
HAVICULA INBIFFEREHS
HAVECULA SERINULLN
DENTICULA TERUIS

CYCLGTELLA XUTIINGIANA v, PLANETBPHGRA

DIPLGHEIS GYALIS,
NAVICULA sp.

HAVIEULA HINTHA
STAURGHELS PROSUCTA
EUNGTIA VEMERLS
PLUULARIA g,
BGAPHONEHA TRIRICATUN
GONPHONERA PARVULIN
HAVICULA PEPULA
RIMNGLARTA [RROAATA
CYCLOTELLA CONTR
EUNGEIA SUDETICA
HAVICULA VIRIZULA
CYCLOTELLA KUTZINGIANA
SYKEORA KINUSCULA
DIPLOMEFS DCULATA
HAVICULA PUYLLEPTA
HAVICULA of . SERINULUN
CYMBELLA CUSPIDATA
PINHULARIA SUBCAPITATA
SYNEBAR 1ENZRA
ACHHARTHES RECURVATA
HAYICULA RHYHCHOCEPHALA
CYMRELLA SP.

CYSBELLA HELVETICA

HAVICULA PEEUDUSTUTIFCRHIS

EPLTHENIA sp.
PURMILARTA DIVERSEKRS
CYRBELLA HEBRIDICA

PIRHULARTA DIVERGENTESSINA

ACHHANTHES LATEROSTRATA
SIAURIKETS LEGUMER
EUHOTIA HONGOOH
FRAGILATIA BREVISIRIAIS
CYNBELLA HICROCEPHALA
EUNOTIA TINELLA

REIRIUE AFFIHE v, ARPHIFHYNCHUS

HITISCHIA TERRESTRIS
CYHBELLA PERPUSTILLA

GUHPRONEKA ALUMINATUN w. CORGHATR

RCEHARTHES UnARA
EUNOTIA LUNARES
ACHMARTHES ADSTRATA
SYREDRA ACUS
ARGHGECHELS VITRER
HAVICULR AHGUSTA
COULONELS PLACERTULA

DIATCHA TEWIE v, ELONEATLH

ACHKANTIES SUCHLANDITL
FRUSTULTN RIDRBIINES
CALUREIS BACILLLM
EUNGTIA PECTINALIS

EUNOTIN PECTINALIS v HiNGR f. [RPRESTA
EUHOTIA PECTINALIS v, RINCR

SYHEDRA sp.

AHONDEONELS PRRLHYSIRA v. THERRALIS

TABELLARIN FERESTRATA
SYNEQRS PARASETICA
ACHNANTHES sp.
NAVECULA RABIOSA
FUNOTIA PRAERUPTA-NANA
SYROSIEHA 5p,

RAVICULA INPELM

SRR

KOFFEN

HUgT,

tEUTI.} BOYE PETERSOM
{ROTHE X471,
AhLFS

LN BRUN.
¥, SHITE
HASBALL
5L,

LUIF N

H.L. SHifH
EHA,

RUSI,

GRUN,

LOCH URR {RJFT
HST,

ERUH.

[UIN

FRICKE
HILBED CLEVE

BRUM,
ERUN,
{KUTE, 3 0. HULLER

KT,

I

¥irt.
{ERUM.JPYST,
1ERR.} RUTT.
10, KULLERD BUST,
Il
TRKAITES
GREH,

IBREB.§ LLEVE
KUri.

Kuil.
EREGDRY
¥, SKITH
lUsT,
[{E S

kurz,
HUST,

B, SHITH
{GREGERYH GRUA,
{BRUN, ) CLEVE
HUST.

EHR,

EHA.

ERUM,

GRUH,

{RRUNE, RUST.
fERR. 1 {LEVE
{PFEILASENY HUST,

A, CLEVE

tEER. W, SHITH
CARTER

{ERR.Y BRUN.
[y

$BTL.

{GRUA, ! ROES
GRM,

EHR.

LYHGE.

HisT,

{EHR. Y BE TIHI
(GRUN. 1 MERESTEXOWSKY
{RUYILE RASHL
(EHR, | HUST.
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LOCH KIHHGCH
Taxon

AHONOEONETS VITRER

FRUGTIFLIA RHBMBSIES v. SAXDMICA
RNDHOEORE]S BRACHYSIRA v, TRERHALIS
ACHHAMTHES NICRECEPHALA
RAVICULA ANBUSTA

EUNGTIA VENERIS

FRABILAREA VIRESEENS
CYMBELLA GRALILIS

TABELLARIA FLBECULESA
HELOSIRA DISTANS

PERBHIA FIBULA

GOMPHONEMA BRACILE

RITISCHIA FOMTICOLA

EUNDTIA PECTIHALIS v. VENTRALIS
HAVICULA RADIOSA

MELOSIRA PERGLABRA
CYCLOTELLA KUTZENGLARA v. PLAMETOPHOAA
CYMBELLS £ESATH

AEHNRRTHES NARGEMULATA
FRUSTULIA RHDMBAIDES
CYNRELLA MICHBCERHALA
CYHBELLA ANGUSTATA

TABELLARIA CUABRISEPTATA
HAVICULA COCCDREIFDANIS
EUROTIA PECTINALIS v. MINOR
EUNOTIA EXIGUS

TABELLARIA sp.

GOHPHONERA ACEMENATUM v, CORONATA
EUNOTIA KICRACEPRALA
CYCLOTELLA ARENTII

CYMBELLA HELVETIEA

EUNOTIA PECTEMALIS v, MINDH . IHPRESSA
CYMBELEA VENTRICESA
STAURGNEIS PRODECTA

CYHOELEA PERPUSTELA

EUNOTTA SUBETICA

ACHNAMTHES RECHAVATA

EUNOTIA ROBUSTA

HARNAEA AREUS

CYHBELLA sp.

EUNOTIA BLACIRLIS

EUNOTIA PECTINALIS

NAVICULA ROFLERE

PINNULARIA sp,

AHONOZONETS SERIANS
ANCHOEGNELS FBLLIS
PINNULARIA ABRIZENSIS
STAURCHEIS PHEERICENTERDK
FRAGILARIA GLOENBUREIARA
ELHDTIA LUNARTS

HAVICULA FESTIVA

PINHULARIA DIVERGENTISSINA
STAURDNEIS ANCEPS §. BRACILIS
HAVICULA SEREMULIN v, INTERMEDIA
PINKULARIA NICROSTAURON
HAVICULA sp.

CYMBELLA LEPTBLERAS
FRABILARIA CONSTRHENS
NETRLN DISULCATIN

EUNOTIA PRACRUPTA

HAVICHLA SUBTILISSING
SIENOPTERDAIA INTERMEDIA
HEEDTU sp,

PINHULARTA BIVERGENS
ACHNANTHES tHamn

EUNDELA sp.

HAVICHLA JARREFELTIL
HITZSCHIA PERHINETA
PIRRULARIA MAIDR

SOMPHAKERA THTRICATUM
EUNOTTA TEMELLA

ACHHANTHES HINETISSIHA
CYMBELLA HEBRIBICA

RAVICULA PSEUDGSCUTIFORNIS

(BRUN. } ROSS
{RADH.} DE TO
HOV. COng,

KETL.

BRUH.

(YT} 0. MELLER
RALFS

{RABR.) CLEVE
IRGTHY KUTI,
(EHR.J RUTIL.

{EREB. ex KUTZ.} ROSS

EHR,

GRUK.

(EHR. T HUST.
TR

OSTRUP

FRICKE

{RABH. 1 GRUM,
GRUN.

(EHR.1 BE TOHI
SRUN.

(W, SHITH] [LEVE
KHUBSEN
GREBORY
{KUTL. ) RABH,
(BREB.} RABH.

[EHR.} K. SHITH
KRASSKE EX HUST.
KDOLBE

KU1,

(ERR.} RUST.
K7L,

BRUN.

A. ELEVE

{0, HULLERS HUST.
HUST,

RALFS

{EHR.T PATRICK

KEIST.
(KUTT.} RABH,
CHALNGKY

{BREB.} CLEVE
{EHA.§ CLEVE
{PANT.} RDSS
(NITISCHY EHR.
HET
{EHR. } GRUK,
KRASSKE
(BRUN.T CLEVE
{ERA.} CLEVE
HUST.
{EHR. ¢ CLEVE

{EHA. Y GRUH.
(EHR.} GRUM.
{LAGERSTEDTT LLEVE
EHE,

CLEVE

LEWIS

H. SHITH
CARTER

HUSY,

ERUK.

KHYz.

KBl

(BRI, RUST.
K§T1.

{GREGORY) GRUM.
HUST.
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LO0H BRAE
Tazon

AUHNANTHES BINUTISSINA
EUNOTIA VEMERIS
FRAGILARTA VIRESCENS
RITISCHIR FORTILOLA
ANONOEBNELS VITRER

ACHNBNEHES 1 INEARLS v. CURTA
CYMBELLA HICROCEPHALA
TABELLARTA FLOCSULOSA
GOHPHONENA SRACILE
ALANRNTHES LIHEARIS

EUNDTIA PECTINALIS v, NIWDR
FRUSTUL}A RHOKROIDES v. SAYDNICA
KELOSIRA DISTANS

CYABELLA GRACILIS

EUNDYIA PECTINALIS
FRAGILAREA YAUCHERIAE
HETISTHIA ROKMIA

CYHBELLA CESAFIE

PIRNULARIA HODOSA

RAVICULA sp.

FRAGILARIA CONSTRUENS
CYMBELLA VENTRICOSA

EUNOTIA ARCHS

ACHNANTHES RECURVATA
ACHNANTHES PSEUBOSHAZL
PERONIA FIBULA

TABELLARIA BUATRISEPTATA
DIFLONEIS OCULATA

CYHBELLA HEEBRIDICA

ANDHOEONELS BRACHYSIRA v. THERMALIS

NAYICULA BRYGPHILA
HAVICULA RADIOSA
HAVICULA cf, DIGITULUS
HAVICULA COCCOMEIFGRHIS
EUNOTIA TENELEA
HAVICELA ANBUSTA
CYCLBTELLA KUTTINGIANA
SYMEDRA TEHERA

CYHBELLA ANGUSTATA
EUMOTIA KAJOR v, BIDENS
GEHPHONENA ACUMINATHN v, CORDHATA
ACHRAHTHES LAKEEGLATA
ACHHANTHES URARA
EUNBTIA =p,

PINNULARIA VIRIDES
CYMBELEA GAELMANKI
FRAGILARIA BREVISIRIATA
CYCLGTELLA COuTA
PINNULARTA KATOR
HITISCHIA BHPHIBIA
CALONEIS BACTLLIN
EUNGTTA EXIGUA
ACHNANTHES FLEYELLA
TUNETIA ROBUSTA
FRAGILARIA FLLIPTICA
HAVICULA PHYLLEPTA
HAVICULA PSEUBOSCHTIFORRLS
PINNULARIA =p.
ACHHANTHES LEFRESSA
TUNGTIA FABA

CYHBELLA TURBIDA
PIHHULARTA TENUIS
EUROTTA PRAERHPTA-NAHA
HAVICELA KEDICCRIS
FINNULARTA ABAUJENSIS
HITZELHIA sp.

GENTICULA TENUIS
FRAGILARIA PINNATA
HAVICULA RHYNTHOCEFHALA
EUNGTIA BEISTERT
STAURDNETS PHORHICENIERGH
ACHRANIKES SUBLAEVIS
BIFLOHELS DVALIG
SURTAELLA LINERRLS
CYMBELLA sp.

KBTI,

(FUTL.} &, WULLER
RALFS

GRUN,

{GRUN. + RBES

#o L. GMITH
GREN,

IROTH ) KUTL.
EHA.

H, SHITH
(RUTT.) RABH.
(RABK, ) GE TOME
{EHR, | ¥OTL,
(RABH.3 CLEVE
(RUTZ. Y RABH.
{KUTZ.} BOYE PETERSCH
ERUN.

(RABH.} GRUM.
EHR,

(EHR. | ERUN.
KETE,

EHE,

HUST,

CARTER

{BRER. ex EUTI.} ROSS
KHUDSEN

{BRED. + TLEVE
(GREGERYT GRUN,
HOV. COMB.
FETERSEN

KETT.

LOCH AR {RIF}
GREGORY

{GRUME . HYST.
ERLK,

TH¥AITES

H. SHITH

i¥. SHITHY CLEVE
{H.SHITHY RABH,
IEHR.} W. SNITH
BREE,

CARTER

(HITISEH) ENR.
HEISTER

BRUN.

(EHR. T KUTT.
KUTL,

BRUN.

{BRUN.} HERESCHEOHSKY
{BREB.} RABH.
(KUTZ.} GRUNM
RALFS

STHUM.

AN
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(CLEVE} HUST,
(EHR.} GRUM,
GREGGRY
BREEORY
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KRASSKE
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LOLH URR
Taxon

CYCLOTELLA YUEZIRGIANR v. PLAHETOPHORA
CYCLOYELLA COBENSIS
ALHHANTHES MERUTISSIRA
HELOGIRA ITALICA v, SUBARCTICA
CYCLOTELLA CONTA
ASTERIANELLA FORRASA
ACHHARTHES KICROCEPHALA
SYNEDRA KINISCULA
FRAGILARIA PINNAEA
CYCLBTELLA KUTIIHGIANA
FRABILARTA CONGTRUENS
FEAGILARIA ELLIPTICA
TARELLARTA FLOCCULDSA
NAVECULA of. DIBITULLE
FRAGILARIA VIRESCENS
HAVICIALA CRYPTOUEPHALA
HAVICULA [NDIFFERENS
HAVICULA THPERR

GOMPHCNERA PARVULEN
ACHNANTHES LINTARIS
ANOKDEONETS VITREA
PINNULARIS IRRORATA
GEAPHONENA sp.

HAVICILA sp.

FAAGILARTA VAUCHERLAE
SOHPHONENA INTRICATUH
HAVICELA SUBATOHBILES
NAVIEULA KINIHA

DIPLEKEIS PETERSEN]
ACHNANTHES SAXGHICA
ACHMANTHES RECURVATA
DIPLOKEIS GVALIS

EUNOTIA EXIGHA

HAVICULA SEMINULUA
ACHHRHTHES AHISTRIACA
EUNOTIA FECTINALIS V HIKIR
CYNBELLA LESATHE

CALOMEIS BACILLUM
ACHHANTHES CONSPICUA
ACHNANTEES sp.,

SYNELRA TEHERA

HAVIEULA RHYMDROCEPHALA
HELGSIRA DISTANS
PERNULARIA sp.

HERIGION CIRCULARE
HAVICULA PUFULA

GOMPHONENA LUNSTRICTUR
SYNEDRA sp.

ACHNARTHES SUBLAEVIS
CRLCONELS FLACENTULA
STAURBHEIS LEGYHEN

ELROTTA HOKADON

FRANGILARIA BREVISIRIATA
CYMBELEA KICROCEPHALA
EUNBTIA TENELLA

HEIBTUH AFFIRE v, AMPHIRHYHCHUS
HITISCHIA TERRESTRIS
CYHBELLA PERPUSILLA
GORPHORERA ACUNTNATEN v, CURCKATA
ACENANTHES UMARA

EHROTIA LUNARIS

ATHNANTHES REQTRATA
SYNEDRA ACUS

ANDRMOECNEIS VITRER
HAVICULA ANGUSTA

CBUCONEIS PLACENTULA
GIATONA TENUE v. ELGHBATUR
ACHNANTHES SUCHLANDYIL
FRUSTHLIA RROKBOITES
CALOKETS BACILLUR

EUNITIA PECTIRALIS

EUMOTIA PECTINALIS v BINOR 1, IKPREGSA
EUNOTIA PELTINALLS v. HIKOR
SYNEERA sp.

ANGHOEONEYS BRACHYGIRA v. THEANALLS
TARELLARTA FEMESTRATA
SYNEGRA PARASITICA

AU THIL op

FRILKE

BRUN.

(I

. KULLER
(EHR.Y KUTI.
HASSALL
FUTL.

GRUN.

EHA.
THHATTES
{ER.} GRUN,
SCHyM,
(ROTHY EUTI.
LOCH URR RIFI
RALFS

KUt?,

HIST,

HUST,

EUTT.

W, SHITH
{GRUN.T ROSS
LBRUN, HUST,

fKUTZ. ¢ BOYE PEYERSON
KBTI,

HEST.

ERUN,

RusT.

KRAGSKE

HEST,

{HILSE) CLEVE

{ERED.} RABH.

GRUN,

HUsY.

(KUTI. 1 RARH.

(RADH. T GRUK.

(GRUH, | HERESCHEOHSEY
i, HAYER

W, SHITH
KUTTL.
(EHR. Y KUTE.

ABARDH
KUTL.
EHR,

HUST,
HUST,
EHR,
EHR.
GRIM,
GRUMN.
(BRURI. HUST.
{EHR. 1 CLEVE
IPETEREEN] HUST,
A, CLEVE
(EHR. 1 ¥, ENTTH
CARTER
(EHR.T BRUM,
UETRUP
Kuri.
{ERUK, 1 ROSS
GRUK,
EHR.
LYHGB.
HST.
{ERRY DT OTONE
iGRUN. | HERESCHYONEYY
LTI RABH,
{EHR. HUSY.
LTI RABY,

HOY. CGHB,
{LYNGRYEY RUTT,
d, SRITH
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LOCH GRIRROR
Faxon

FRAGILARIA VIRESCENS

ANONOEOHEIS YITREA

FRUSTULTA RHOMBOIDES v. SRXODNICA
CYMBELLA PERPUSILLA

ASTERTONELLA sp.

ANUHOEONETS BRACHYSIRA v, THERMALIS
FRUSTULIA RHONMBOIDES

EUNOGTIA VENERIS

EUNOTIA ARCUS

TABELLARTA FLOCCULOSA

FRAGILARIA ELLIPTICA

CYHBELLA GRACILIS
EUNGTTA PECTINALIS v. HINOR

CYCLOTELLA KUTTINGIANA v. PLANETOPHORA
HAVICULA NEDIDERIS
NITISCHIA PERMIHETA
MELDGIRA DISTANS
RAVICULA BRYCPHILA
HAVICULA HEIBANSIT
NAVICULA sp.

ACHNANTHES KICROCEPHALA
EUNATIA sp.

ACHNANTHES PSEUDDSHALI
EUNOTIA PECTINALIS v. VEHTRALIS
CYMBELLA GAEUMAHNNI
PINKULARIA BICEPS
ACHNANTHES RECURYATA
HAVICULA ANBUSTA
HAVEICULA COCEONEIFORHIS
NAVICULA PHYLLEPTA
NAVICULA IMPEXA
HELBSIRA LIRATA v. PERGLABRA
CYMBELLA sp,

HAVICOLA cf. DIBITULUS
CYMBELLA HEBRIDIEA
HITISCHIA FONTICOLA
STAURONEIS ANCEPS f. GRACILIS
EUNDTIA EXIGUA
PINNGLARIA IRRORATA
CYCLOTELEA ARENTII
ACHNANTHES HARBINULATA
PINNULARIA HILSEANA
HAVICELA HOFLERT
CYHBELLA HIiCROCEPHALA
PINNULARIA HHDULATA
EALONEIS BACILLUN
EUNOTIA DIOBOH

PERGHIR FIBULA
TABELLARIA sp.
AHOMOEBHELS SERIANG
SYNEDRA sp.

NEIDIUK IRIDIS
PIHNULARTA DIVERGENTISS N
CYCLOTELLA EOMENSIS
CYCLOTELLA STELLISERA
EUNGTIA BENTICULATA
EUHOTIA ALPINA

HAKNREA ARCYS
ACHNARTHES cf . LAPIDOSA
STAURDNELS sp.

CYMBELLA CESATII
EONFHONERA GRACILE
PINRULARIA DIVERGENS
ACHNAMTHES =p.

EUHOTIA TEHELLA

RALFS

{GRUN. ) ROBE
(RABH.} DE TONI
f. TLEVE

HOV. COHB.
{EHR.} DE TBNI
HUTZ. 1 0. HULLER
EHR.

{RBTH} KUTL,
SERUK.

{RABH.) CLEVE
{KUTZ.} RABH.
FRICKE

KRRSEKE

GRUM,

(EHR.) KUTL.
PETERSEN

VAR DAM & KOBY.

K8TI.

CARTER

{EHR.) HUST.

HEISTER

EREBLRY

HUST.

BRUN,

GREGORY

KUTL.

BUsT.

{0STRUP) H.-B. FLORIM

(GREGERY} GRUN,

ERLN,

(EHRt.} CLEVE

{BREE.) HBABH,

{BRUN, FHUST,

KOLBE

GRUN.

[JANISCHY HULL.
CHOLNOKY

GRUN.

GREGERY

{GREN. } HERESCHKDHSKY
EHA.

{BREB. ex KUTL.) ROSS

{BREB.} CLEVE

{EHR.} CLEVE
{GRUN. ) CLEVE
GRUH.

CLEVE £7 BRUH.
(BREB.} RASH.
{HREBEL D) HUST.
(EHR.T PATRICK

{RABH.} GRUN,
EHA.
H. SHiTH

{GRUNE, HUST.
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LOGH HUCY
Taxon

TABELLARTA FLOCCHLOSR
EUNOTIA FECTIMALIS v. HINDA
EUHOTEA VENERIS

AEHHANTHES HEIRUTISSINA
FRUSTULTA RHAMHOIDES

GOMPHONEKA ERACILE
FRAGILARTA VIRESCENS
FARGILARLA COHSTRICYA
FRAGILARIA LORSTRUENS
AHOROEDRESS VITREA

CYMBELLA GRACILIS
ACHHANTHES LINEARIS
PINRULARLA IRRORAIA

HAVICELA PHYLLEFTA

KAYTCULA BRYOPHILA

RAVICULA cf. SERINULUK
TRABELLARIA GUABRISEPTATA
EUNOTTA PECTIMALIS v. VENTRALIS
FRUSTULIA RHGHBOILES v, SAZDNICA
ACHHANTHES LINEARIS v. CURTA
ACHHANTHES sp.

ACHNANTHES CONSPICUA
GEHPHONENA ANGUSTATUN
EUNOTIA FORMICA

EUNGTIA PECTINALIS v. HINGR v, INPRESSA
PINNULARTR sp.

SYHEDRA HINHSCILA
PINNULARIA SURCARITATA
HAVICHLA HEIMANGEL

EUNOTEA EXIGUA

ACHHANTHES HARAINULATA
NAVICULR HINIKR

ACHNARTHES UNARA

HAVICULA DMPEXA

CRLONETS BATILLEN

EUNOTEA KEISTERI

EUNGTTA PECTINALIS

RITZSCHIA ROMANA

ACHMARTHES RECURVATA
CYMBELLA sp.

EUNDTIA PRAERUPTA-HAKRA
NAVIEULA [HDIFFERENS
ACHNANTHES SEBLAEVIS
ADHNANTHES AUSTRIACA
CYMBELLA REBRIBICA

RAVICULA SEMINULUK
STAURGHETS ANCEPS f, BRACILIS
HAVICULA JARNEFELTI:

REIBTUN sp.

NAVIEULA op.

NAYICULA COCCONEIFORNIS
ASTERTONELLA FORNDZA
ACHNARTHES LANCEOLATA
CYCLOTELLA VUTZINGIAHNA v. PLANETEPHURR
SYNEBRA TENWEHA

PINKULARTA ALIMINATA
TABELLRRIA s=p.

HAVICULA RHYRCHUCEPHALA
PINHULARTA HILSEANA

EUHOTIA ROBUSTA

CYMBELLA VENTRICOSA
HITISCHIA sp.

HANNAEA ARCUS

AMDMDEBKETS BRACHYSIRA v. THERRALIS
HAVICHLA cf, DIGITULYS
PINRULARTS HATOR

CYMBELLA HAVICULIFORNIS
HAVICELA BEBIOCRIS

CYNRELLA PERPUSILLA

EUNGTIA SUDETICA

SYNEDRA sp,

EUNOTIA TRINALRIA

PIUNELARTA BICEPS

HAVICULA SURATORDILES
NITISCHIA TERRESTRIS

EROTHY KUTL,
FUTT.} RABR. .
(RuTz b 6. HULLER
YL,

{EHA. ¢+ DE TONI

EER.

RALFS

EFR.

IEHA.} GRUN,
t5RUR. ) ROSS
(RABH, 3 CLEVE
H. SHITH
{GRUN, THUST.
KGTL,
PETERSEN

FHUBSEN

{EHR, } HUST,
{RABH.} OE TENI
H,i. SHiTH

A, KBYER
(KUTZ, | RABH.
EHR.

tEHAL ) HUST.

BRUN,

EREGORY

YAl BAK & KOBY.
(BRER. | RARH,
SR,

GRUN,

CARTER

“HUST,

{GRIN, ] NERESCHETHWSKY
HUST,

{KUTI.} RABH,

GRUM,

HUST,

BERG

HUST,

HUST.

HUST,

{GREGURY: GRUN,
GRUK.

{EAR. ) LLEVE
HEST.

GREGORY
HASEALL
SRER.
FRICKE
¥, GHITH
SHITH

UL,
{JARISEHY HULL.
RALFS
KUtz

{EKR, ) PATRICK
RV, CoMB,

LOCH YRR (RJF)
YBTL.
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{0, WELLERT HUST.

FRAGSKE

GREGORY
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(PETERSEND HuUST.
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LOCH HOWIE
Tazon

CYCLGTELLA KUTIINGIANA v. PLANETOPHORA
ACHHNANTHES HINUTISSINA
EYCLBTELLA RUTZINGIANA
RNEMOEGNETS VITRER
EYCLGTELLA CONENSIS
FRAGILARIA VIRESCENS
BCHNAKTHES WICROCEPHALA
PERONIA FIBULA

EUNSTIA PECTINALIS v, HINDR
EUNOTIA VENERIS

CYMBELLA. KILROREPHALA
TABELLARIA FLELCULOSA
CYMBELLA GRACILIS
ACHNANTHES LINEARIS
GOMPHGHENA ANEUSTATIN
FRABILARIA LONSTRUENS
CYMBELLA PERPUSILLA
SOHPHANENA SRACILE

SYNEDRA HINUSCIRLA

FRUSTULIA RHOMBBIRES
SYNEDRA TEHERA

HiTISCHIA FONTICOLA
BGHPHOHERA SNTRIEATUR
HAYICHLA RADIOSA

EUNOTIA PECTINALIS v, RINOR §, [MPRESSA
HITISEHIA FRUSTULUM
FRASILARIA VAUCKERIAE
ACHNRHTHES SUBLAEVIS
HAVICULA HENTHA

HAVILHLA IMPELR

FRUSTULIA RHOKBOIBES v. SAIONICA
FAVICULA PHYLLEPTA
ACHRANTHES RECURVATA
ACHNANTHES sp.

NETISERIA ROKANA

CYMBELLA VENTRICOSA
HAVITULA AKBUSTA

RAVICULA COCCOKE IFORHIS
ACHNANTHES LINEARIS F CURTA
ACHNANTHES AUSTRIACA
HELOSTRA PERGLADRA
FIKNULARIA DIVERGENTESSIHA
HAVICULA MEDIDCRIS

ESHOTEA PRAERUPTA-HANA
EUNOTLA PECTINALIS
PINKULARIA HILSEAHA
HAVICULA SEMINULUM v. INTERMEDIA
ELNOT1A PRAERUPTA

EUNOTEA HEISTERI

ELNOT1A KONODDH

HAVICULA IHDIFFERENS
CYHBELLA ASGUALIS

EUNOTIA EXTBUA

HAYICULA FESTIVA
STENGPYERDBIA INTERKED1A
KELOSIRA DISTANS

STAURDNEIS AMCEPS v. GRACILIS
ACHNANTHES CLEVEL

HANNAER ARCIS

BOMPHIONERA sp.

DIATOMA TERUE v, ELONGATUN
HEIDILN sp,

ACHNANTHES URARA

NAVICULA SUBATOMOIBES
AMPHORA DVALIS v, PEDICULYS
ACHEANTHES SUCHLANDTII
CYNBELLA CESATII

SYMELRS sp.

ACHEANTHES PSEUNOSHATY
PINNULARIA IRRORATA
FRAGILARIA FLNNATA
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HAVICULA CRYPTOCEPHALA
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LOCH FIHLAS
Taxon

FRAGILARIA YIRESCENS
TABELLARTA FLOCCULDSA
ANGHBEDNEIS VITREA

PERONEA FIBULA

EUHGTIA PECTINALIS v. MINGR
ACHHANTHES MINUTISSIHA
EUNOTIA EXIGUA

FRUSTULTA RKOMBOIDES v. SATONICA
ASTERICHELLA FORNOSA

EUNDTIA BENTICUHLATA

CYBBELLA REGUALIS

FRUSTULTA RHEHBDIDES
ACHHANTHES HICROCEPHALA
PINNULARIA sp.

ANDMBECQRELS BRACHYSIRA w. THERMALIS
CYHBELLA sp.

CYCLOTELLA KUTIINGIARR v, PLANEYCPHGRA
HAVICULA sp.

ACHMANTHES LIKEARIS v. CUATA
CYMBELLA CESATIE

CYMBELLA HEBRIDICA
ACHHANTHES LINEARLS

HAVICULA PHYLLEPTA
PINNULARIA UNDULATA

EUHBTIA PECTIRALIS v. HINOR f, IHPRESSA
PINNULARIA IRRORAIA
PIRNULAREA HILSEANA

RAVICULA BRYDPHILA
GONPRONERA GRACILE

HAVICULA ANGUSTA

EUROTIA LENARIS

CYMBELLA BIPARYITA
PIHNULARIA DIVERGENS
NAVICULA COCCONEIFORHIS
ACHNANTHES RECURVATA
RAYICULA PUPLRA
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HAVICULA HEDIDLRIS

FRAGILARIA CORSTRYUENS
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LBCH RETCAHR
Tangn

TABELLARTA FLELCULESA

FRAGILARIA VIRESLENS

ANCHOEONETS VITHER

EUNDTIA YERERIS

FRUSTULIA RROABOIDES v. SALGHICA

FRAGILARTA EDNSTRUERS
ACHNANTHES HICRGCEPHALA
ASTERIDHELLA RALFSIT
EUNGTIA PECTINALIS v, HINCR
ACHNANTHES HINUTISSIHA
CYHBELLA PERPUSILLA
CYMBELLA BRACILIS
HAVICULA PHYLLEPIA
HELOSTRA DISTANS

FRUSTULIA RHOMBIIBES
FRAGILARIA COMSTRIGTA
CYHBELLA GAEUNANNT
ARDMOEDHE LS BRACHYSIRA
NITISCHIA RGMANA
GOMPHONERA ARBUSTATUN
NAVICULA cf. DIGITULUS
EENDTIA FARR

CYHRELLA HEBRIDICA
HAVICULA HIMINA

HELGSIRA PERGLABRA
TABELLARTA FLOCCULESA v FLOTCULOSA TiiP
NAVILULA ANBUSTA
GOMPHOHERA ACUKINATUN v, CORGHATA
EUNGTIA EXIGUA

HAVICULA SEMINULDY
NITTSCHIA FONTICOLA
HELOSIRA AMAIGUA

CRLENES BACILLUK

HAVICULA PUPLLR

NAVICULA HEDILERIS
ACHRANTHES URARA

NETRILM AFFINE

EOHPHUNEKA =p.

STAURONELS ANCEPS f. GRAEILISG
HELOSIRA ISLANBICA v, HELVETICA
EUMOTIA MEISTERI
ACHRAMTHES LINEARIS
FERINIA FIRULA

SYNEDRA RIMUSCULA
PIHNULARIA IRRERATA
SUKPHONERA PARVULUK
PIRHULARIA ABUJENSIS
ACHNAKTHES RECURVATA
EURBTIA TEKELLA

EUNDTIA PECTYIHALIS v, HRINOR §, IHPRESSH
HAVICULA PSEROOSCUTIFORMIS
ACHHAKTHES FLEXELLA
HAVICULA BRYCPHILA

EHHATIA REOMBOIDEA

EUNOTIA AREUS

EUHOTTA LUNARIS v, SURBARCUATA
HAVICHLA COLCONEIFQRHIS
RETIGCHIA sp.

EUNGTIA SULETICA
ACHNANTHES HARGINULATA
FRABILARIA PIRNATA

EUNOTIA FLEXUOSA
PTHRULARTA UNDULATA
LUNETIA HICROCEPHALA
HAVICULA SUBATENOIDES
PINHULARTA =zp.

EGHOTIA PRAERUPTA-HANA
KAVIZULA HAGSIADA
PINNULARTA LEGUMEN
PINNULARIA BITEPS
RHOPALGDIA GIBEBA

RAVICULA RADIUSA
PINMULARTA DIVERGEHS
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WVILELA SUBTILISSIHN
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SOMPHONENA GRACILE
EUNDTTA LUNARTS

EUNDTIA DIODON

HAVICULA JARNEFELTII
CYMBELLA ANBUSTATA
SYNEDRA sp.

ELNOTIA PECTINALIS v, YENTRALIS
NAVIELLA sp.

NAVICULA HOFLERI

NAVICULA THPEYA
STAURDNEIS PHOENIZENTERDN
NAVICULA HEINANSIE
HAVICULA cf. SEMINULUM
CYMBELLA AEQUALIS
NITZSCHIA PERKINUTA
EUROTIA sp.
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LELH GTROAH
Tazon

TREELLAREA FLOECULGSA

ELMOTIA VENERTS

CUNDTIA PECTINALIS v. HIMOR
AEHHANTHES KUSTRIACA
PIHEULARIA HILSERNA
ANOHOEDRETS VITREA

FRUSTULIA RIBNBOIBES v. SAIDXICA
FRABILARIA VIRESCENS

CYHBELLA PERPUSILLA
REHNANTRES RECURVATA

SYNEDRA KINUSCULA

PERGRIA FIBULA

GOMPHIONENA GRACILE

EUNGTTA PECTINALIS v, VENTRALIS
PINHEEARTA |RROAATA

FRUSTULIA RHONBAIZES

EUNBTIA PECTINALIS
AHOMOECHETS BRACMYSIRA v, THERMALLS
EUROT A EXTREA

KUHHAHTHES KICROLEPUALA
HETBIUR AFFINE

ACHHARTHES MINYTISSIHA
FRAGILARIA OLZERBURGIAKA
£UROTIA FAZS

TABELLAREA QUADRISEFTATA
HAVICULA ACEEPTATA

ACHRANTHES MARGIMULATA
EUNATIA tUHARIE v, SUBARCUATA
FINaULARIR ABAUJERSIS
PINNULARTA SUBCAPITATA
HAVICHLA PUPULA

KELOSTRA BSLRNDICH v, HELVETICA
HITISCHIA PERNIKUTA

EUNGTIA LUNARIS

HAVICHLA sp.

ASTERTORELLR FOKRGSA

ENRGTIA ALPINA

ROMPHBRENA AUBUR

FIRNULAREA sp.

SYHEDRA sp.

SURIRELLA LINEARES
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HAVICULA HEIRANSLL
PINNULARIA HICRGSTAURCH
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EURATIA KEISTER]
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CYNBELLA sp.

CYNBELLA BRACILIS
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KELOSIRA BISTANS

HAVICHLA FESEIVA
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EUNGELA RUBUSEA

HAVICULA SUBTILISSINA
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LECH HARRDK
Taxon

ANGHOEGRETS VITRER
FRUSTHLIA RHOABEIDES v. SAXDNICA
EURGTIA VENERIS
PERCNIA FIBULA
NAVICULA HETNANSTI
EURBTIA EXIBUA
ACHHNARTHES KARGIHULATA
CYHBELLA PERPUSILLA
TABELLARIA FLOCCULOSA
ACHNANTHES MINUTISSIHA
CYMBELLA AEDUALIS

ARUNOEONELS BRACHYSIRA v. THERHALIS

CYHBELLA BRACILIS
ACHNANTHES HICROCEPHALA
CYHBELLA HEBRIDICH
EUNOTIA PECTINALIS v. HINDR
FRUSTULEA RHOHBGIDES
FRAGILARES VIRESCENS
ACHHUANTHES AUSTRIACA
EURGBYIA DENTICULAYA
HITISCHIA PERHINUTA
HAVICULA MEBIOLRIS
CYHBELLA sp,
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PINNULARTA BILEPS
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EUNOTIA ALPINA
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EUNOTIA ROBUSTA

EUNOTIA sp.

NAVICULA cf, DIBITULUS
ACHNANTHES AUSTRIACA
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KRASSKE

A. CLEVE
{EHR.} BE TONI
(KUTILY O, HULLER
(RABH.1 DE TOMI
{BRUN. } HUST,
{BREGERY} CLEYE
fEHR. b CLEVE
GREGORY

RALFS

HUST,

tBREB.} RABH,

{RITISCH) EHR.

H. SHITH
(KUTZ.) RAGH,
{EHR.1 GRUN.
RALFS

HUST.
ROTEY KUTZ,
CLEVE

HUST,
KRASSKE
(PAKT.} ROSS

BERE
IMAEBELT} HUST.
(BRED. ex KUTZ.) ROGS
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LOCH GEE
Tavon

AHOMGEONETS VITAEA
TABELLARIA FLOCCULOSR
EUNGTTA VEHERIS

ACHNANTHES HARBINULATA
FRABILARIA VIRESCENS
EUNOTIR ALPINA

FRUSTULIA RHOMBOTOES v. SRXDHIEA
ANOHOZONETS BRACHYSIRA v. THERMALIS
ACHNANTHES HICROCEPHALA
CYNBELLA PERPUSILLA
PEROMIA FIBULA

CUNOTIA EXEGHA

FRUSTULIA RHOMBOIDES
HAVICULA HEIMANSTI

EUNBTEA TENELLA

ACHNANTHES RECHRYATA
HITZSCHER PERKINUTA
ACHHANTHES AUSTRIALA
EUNOTIA sp.

BOKPHONENA GRACILE
CYCLOTELLA KBTIINGIANA v. PLAKETOPHIRA
EUHOTIA PECTINALIS v. HINGR
EUNDTIA PRAERUPTA

HAVICULA AHGUSTH

ACHNANTHES MINUTISSIMA
EUNOTIR BACTRIANA
KITISCHIA FONTIEOLA
PINNULARTA TRRORATA
GOMPHINENA =p,

ANOHMOEBHEIS STYRINCA
STNEDRA HIKUSCHLA

CYMBELLA BRACELIS

EUNGTIA PECTINALIS v, RINOR £, [MPRESSA
EUNOTIA PECTINALIS v, VENTRALIS
FINNULARLA sp.

EUNOTIA IATRIRENSIS

EUNOTIA ARCUS

HAVICULA BRYDPHILA
ACHHAKTHES LIKEARIS
STALRBMEIS MLPINHA

HAVECULA COCCONEIFORRIS
ACHNANTHES SALONILA

EENETIA DENTICHLATA
HAVICULA SUBTILISSINA
PINNULARIA BICEPS
STAURDHETS sp.

EUNDTIA LHNARIS

ACHHANTHES UMARA

PINHULARIA DIVERGENS
HEIDIUA BISLLCATUN
ANUNMEEONELS BRACHYSIRA
EUHOTIA LUNARIS v. SUBARCUATA
STENOPTEROBIA IRTERHEDIA
HAVICULA FESTIVA

SURIAELLA LIHEARIS
CYCLOTELLA KUTTINGIAKA
PINNULARIA HILEESHA
HAVEICULA JARNEFELTII
SYNEDRA TENERR

EUHOTIA ROBUSTA

HAVICHLA IMPEXA

HEIDIUK AFFIHE

GOMPHONENA AEUMINATUR v, CORDNATA
CYMBELLA HEBRIDICA

CYRBELLA sp.

EUHODTIA FhBA

HAVICULA HOFLER}

SURIRELLA DELICATISSINA
KELOSIRA DISTANS

CYMBELLA CESATIE

HAVICULA FARIGSA

CYMBELLA AEQUALLS

HAVICULA MEBTICRIS

oy

{GREN. ) ROSS
(ROTHE RUTIL.
{RUTILE O, RELLER
GRUM.

RALFS

(HAEBEL Ty HUST,
(RAEH. 1 BE TONI
HOY. £0HE,

i

A, ELEVE

(BREB. ex VUTI.} ROSS
{ERER, ! RABH.
(EKR.J DE TiMi
VAN DAH & KDOY.
(GRUKT, HUST.
HUST.

BRUN.

HUST.
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EHA.

FRECEE
{KHT1.} EABH,
EHiR.

GRUN,

KUTL,

EHR,

GRUN.

{GRUN, THUST.
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(BRIN. Y RUST, 0.6
GRUH. G.5
(RABH. 1 LLEVE
(EHR. T HUST.
(EHR, ] HUST.
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FOBED

EHR,
PETERSEN

K. SHITH
HUST.

EREGORY
KRASSKE
{ERED. } RABH,
CLEVE
GREGURY

{ERA. T GRUH,
CARTER

H. SHITH
{LAGERSTEDTY CLEVE
(BREB. )Y GRUN,
(HREBELT) GRUK.
LEMES

KRRESEE

W. SMITH
THIRTTES
{IARISEH) BULL.
HUST,

H. SHITH

RALFE

HEST,

(EHR,J ELEVE
(EHR.} W. SRITH
(EREBERY! GRUK,

OOOO‘OO

G?Q‘

{EHR, ) GRUN.
CHOLRORY
LEWIS

(EHR. 1 RUTL.
{RREH, | CRUN,
YUTI.

EHITH
¥RASSHE
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LOEH WERSHALL
faron

KCHRARTHES MERHTISSING
GSTERIGNELLA FORROSA
MELGSIRA TTRLIER w. HUBARCTICA
TABELLARTA FLOLTULOSA V FLOCCULOSA 11IP
CYCLOTELLA PEEUEOSTELLIGERA
FRAGILAREA COMSTRUENS
LYLLOTELLA £OxTR

STHEDRA TENERA

FRAGILARIA VAUCHERTAT
GORFUGNENA INTREEATUR
FREGILARIA VIRESLENS
RMOMBGEERE]S VITREA
FRAGILARIA PIMNATA
GHMONGNENS BRALHT

SYHEDRA KINUSTULA

COUCDNELS FLATERTELA
CYMRELLA MIECROCERHALA
ACHANRNTHES LIKEARTS
FRAGILARTA ELLIFITEA
CYMRELLA VENTRITOSA
TARELLARIA FLECCUMLGSA
HITISCHIA FOKTICOLA
AEHMANTHES LINCARIS 4. CURTA
FIHKILARIA IPRORATA

EHNBTIA VENERIS

TABELLARIA FEHESTRATA
AEHNANTHES sp.

RAVICULA of. DIBITIAYS
FINGTIA LLBARYS

DENTICULA TEWUIS

CYCLOTELLA MEREGHIMIARA
HAVICULA BRYDPHILA

HAVICULA RHYHCHECZPHALA
COMPHONERA AKEUSTATUN
HEVECULA sp.

CYRBELLA BRACILIS

HAVECHLA CRYPIGTEPHALA
CILLGTELLA KUTTINGIAKA
BIMPHONENA LOMSTRICTN
TRRELLARIA sp,

NITIGEHIA ROHAKA

REVICULA IHPEXA

HAYIDULA JARMEFELTIE
HAYICULA PSEUDBSTETIFGRAMIS
NAVICULA SERTNULEN v, [HTERMEDIA
SYNEDHA ULHA

RAVICULA SERINULUM
FRAGILARIA INFLATA

CTHBELLA CESALIT

FRAGILARIA CROTORENSIS
EYCLOTELLA KUTZINGIANA v, FLANETOPHEAA
EUMOTTA PECTINALIS v, MINOR
SYREDRA FLATHELES

BELOSERR RRANUEATA
BIPLONELS CLULATE

HITIGTHIS PaLER

HELOSIRA DISTAXS

CYREELLA BIFARTITA
FRABILARTA BREVISTRIRTA
AEHHARTHES AUSTRIALA
CYMBELLA sp,

EUMOTIA PECTIHALIS w. WIROR . IMPRESSA
ACENRHTHES GUCELANDTIE
HAVICULA LANCESLATA
NAYTLLALA BREMENSIS
BYRISIEHA op,

EPITHENIA #p.

RNFHORA GVALIS v. PEDICULES
HARNAEA ARCUS

ACHNANTHES PERMGALLIE
ACHHBNEHES RECURVATA
ERMTih PRASRUFTA
ACHNANTHES GHARA

#1TISCHIA DISSIFATA

SYREGRA PRANGITICA

RAVEEULA HUKGARICA

HEJDIN IRIDIS

HAVICULA YRIVIALIS
GUMPRENEND PRRVULER

FYTT.

HASEALL

0. MALER
KaPPER

HiST,

{EHR. 1 GRUA,
[EHR.Y FYUIZ.
W, SHEIH
(KT} BIVE PETERSON
Yuil.

RALFS

IGRUN, b ROSS
EHR.

£,

ERUN.

EHR.

BRYK.

W, SAITH
SCHEM,

1

EROTHI KUTL.
GRIM.

Hi. SALTH
(GRUK. FHUST,
RUTLL] O, HULLER
ILYMERYE} FUTL,

LOCH URR {RIF}
{EHR. ) GRUN,
KT,

xove,
PETERSEN
K.

WHTT, | RASH,

RABH, § LLEVE
YuvL.
THHALTES

EHR,

GRUA,

HIST.

HUET.

HUET.

HUsT.
NITISEH B4R,
GREH.

HHEIDERY HHST,
{RABH, : GRUN,
KITIoN

FRICKE
(UTLL T RARH,
L1

{EHR. T RALFS
{BRER.} [LEVE
(FUTE.} W. SHITH
(EHR. ¥ EUTL.
HAYER

BRUH,

st

e, 7 HUST,
HEST,
{RGARDHE EHA,
HUST.

EYTI.

{ENE. 1 PAIRELK
BRUN ET BERIEAUD
KUST.

£HR,

CRRTER

{EUTL. G GRUM,
®, SAITH
G,
VERRLFOGLEVE
LANSE-BERTALOY
YUri.
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LOCH WOODHALL (DBHT,}

EUNOTIA AREUS

GPEPHORA MARTY!
HAVICULA CREGARIA
AMPRIFLEURA PELLUCIDA
HAVICULA BEIMANSTI
ASTERIGRTLLA GRACILLINA
HAVICULA FHFULA
SURTRELLA OVALIS
HAVICULA EXILIS

AHPHORA VENETR
PIHNULARTA UNBULATA
HAVIZELA RADIDSA
STAURDNETS LEBUHER
ANOMOEGHETS BRACHYSIRA v, THERNALIS
STAURGNETS PRODULTA
HERTGION CIRCIRLARE
NITISERIA FRUSTULLK
DIPLORETS OVALIS

EHR.

HERFDALR

DENE K

KHTT.

JAY DAM B EEDY.
(HANTIGCH) HEIBERE
KBYT,

BRER.

FUTL.

KBtz

GREBORY

FETT.

EHHL

NV, £0MB.
GRUN,

AGARDH

£HE.

[HILSE} CLEVE
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LGCH WHINYECH
Taxon

CYCLGTELLA COHENSIS

CYCLOTELLA KUTTINGIANA v. PLANETOPHORA

CYCLOTELLA COHTA
ACHHANTHES MINHTISSINA

CYCLOTELLA PSEUDUSTELLIGERA

SYNERRA TERERA
ASTERITNELLA FORROSA
ANDHOEONEIS VITREA
FRAGILARIA VAUCHERIAE

DIATOMA TENUE v. ELCHNSATUM

CYMBELLA HICROCEPHALA
ACHNANTHES HICRDCEPHALA
FRAGILARIA VIRESLENS

ACHNANTHES LINEARIS f. CURTA

GOMPHENENA CONSTRICTUN
FRAGILARIA CONSTRUENS
ACHNANTHES SUTHLANDTII
FRAGILARIA PINHATA
ACHRANTHES LINEARIS
NAVICULA COCUONEIFORMIS
PINNULARIA IRRORATA
COCCONETS PLACENTULA
ACHNANTHES AUSTRIAEA
CYMBELLA EESATL]

STRURDNEIS ANCEPS f. GRACILIS

TABELLARIA FLOCCULOSA

AMPHORA DVALIS v, PEDICHLUS

EUROTIA VENERIS
GOMPHOMEMA PAAVULUM
HAVICULA CRYPTOCEPHALA
CYMBELLA VENTRICOSA
KAYICULA PUPIILA
NAVICULA sp.

CYNBELLA AFFINIS
BOMPHEHEMA sp.
NAVITULA RADIDSA
CYMBELLA THUMENSITS
BONPHONERA THTRICATUNM
ACHHANTHES sp.
ACHHANTHES PEEUDOSHAZI

EUNOTIA PECTINALLS v, HINGR

FRAGILARIA ELLIPTICA

EUNGTIA PECTINALIS v, HINOR f. IMPRESSA

EUNOTIA ARELS
CALOMETS BACILLOM
STAURGHETS PROBUCTA
CYMBELLA PERPUSILLA
ACHNANTHES FLEXELLA
CYMBELLA ep.
CYMBELLA OBTUSA

NAVICHLA PSEUDGSCUTIFORKIS

CYMBELLA CUSPIDATA

GRUN.

FRECKE
(EHR.} KUTI.
KUTL.

HUST.

W. SHITH
HASSALL
{GRUN.} ROSS
(KUTL.} BOYE PETERSON
LYNES.

GRUN.

KUTL.

RALFS

H.t. SHITH
EHR.

{EKR.T BRUN.
HUST,

EHR,

¥. SHITH
GREGORY
{GRUN. JHUST.
EHR,

ST,

(RABH. } BRUN.
{EHR.} CLEVE
(ROTHY KUTL.
KUTI,

(KT, ) 0. HULLER
KUT1,

KUTI,

rurz.

KUTL.

KUTi.

K77,
{HAYER) HUST,
KUTi.

CARTER

{RUTZ.) RABH.

SCHUR,

(EHR.} HUST.

EHR,

{GRUR.) HERESCHYOHSKY
BRUN.

A. CLEVE

{(KUTT. ! GRUN

BREGORY
HUST.
KUTI.
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LOCH FERN
Taxon

CYCLOTELLA PSEULROSTELLIGERRA
HELGSIRA PTALICA v. SUBARCTICA
DIATGHA TERUE v. ELONGATUR
CYCLOTELLA HENEGHINIANA
ASTERTONELLA FOARASA
EDCEGHELS PLACERTULA
FRASTLARIA £ONSTRUENS
SYNEDRA HIHUSCULA
FRAGILAREA VIRESCENS
FRAGILARTA VAUCHERIAE
RAVICULA RHYHCHOCEPHALA
AEHMANTHES HIKUTISSIHA
FRAGILARIA ELLIFTICA
RAVICULA sp.

FRAGILARTA PIRNATA
EURGTIA VENERIS

CYMBELLA VENTRILOSA
GOHPHONERA INTRICATUM
TABELLARTA FLOCEULOSA
GOMPHONERA ACUKINATUM v. CORONATA
SOHPHONERA APICATUH
EUNOTIA FORKICA

SYNEDRA sp.

GCMPHOREMA <p.

ACHNANTHES LANCEOLATA
FRAGILARIA CONSTRICTA
PINNULARIA ABARUJENSIS
HITISCHIA TERRESTRIS
RITISCHIA PALEA

BOMPHONENA PARVULLM
SYNEDRA PULLHELEA
PINNULARIA sp

HAVICULA RADEDSA
STCPHANODISEUS MINUTULA
ACHRANTHES LENEARIS
RAVICULA PUPULA

AChdAANTHES RECURVATR
ACHNANTHRES sp,

FRAGILARIA CAPHCINA v, MESOLEPTA
EUROTIA PECTINALIS v. KEKGR
RAVICULA SUBATBHOIDES
EUHDTIA PRAERUPTA

EUNOTIA MONOBON

KAVICULA cf. SEMINULUK
EUNGTIA LUNARIS

PENNULARIA VIRIDIS
HAVICULA PSEUBOSCUTIFORRIS
KITISCHIA FRUSTULUN
PINHULARIA SUBCAPITATA
BIPLONELS OYALIS
TETRACYCLUS LACUSTRIS
STAURONEIS PHDENICENTEROH
HERTDICN CIRCULARE
ACHNANTHES HICROCEPHALA
STAURDNEIS sp. &

CYHBELLR sp.

SYNEDRA Liha

HUET.

0. HULLER
LYNGB.

KUT1.
HASSALL

EHR,

{EHR.) GRUM.
GRUM,

RALFS

(KUTZ.} BOYE PETERSON

KUTI.
KU1,
SCHUM.

EHR.

{KUTI.1 0, MULLER
KUTT.

KUTL.

{ROTHY KUTT,
{EHR.} H. SMITH
EHR,

EHR,

BRER.

EHR.

{PANT,) ROSS
(PETERSEN} HUST.
{RUTT.) ¥, SHITH
KUTT,

KBTI,

KUTZ,

(KUTI.} ROUND
H. SHITH
KUTL.

HUET.

{RABH.} GRUN.
{KUTZ.} RABH,
HIST.

EHR.

EHR.

{EHR.} GRUN,
{NITIGCH! EHR.
HUST,

KUTI.

GREGORY
(HILSEY CLEVE
RALFS
(HITISCH} EHR.
AGARDH

KUTL.

(HITISEH) EHR,
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LOCH CLOWYARD
Taxon

ACHNANTHES MIRUTISSING
FRABILARIA YIRESCENS
CYCLGTELLA ConTA
FRAGILARIA VAUCHERTAE
ACHNANTHES RICROCEPEALA

CYCLOTELLA KUTTINGIANA v. PLANETUPHORR

ASTERTONELLA FORNDSA
ACHNANTRES LINEARIS
ANGRIEONESS VETREA
CYELOTELLA STELLIGERA
FRAGELARTA CORSTRUENS
TABELLARIA FLOCTULDSA
FRAGILARTA ELLIFTICA
HITISCHIA FONTIEDLA
SYREDRA TENERA
FRAGILARIA PINNATA
MAVICULA sp.

RAVICULA SEMTNULUR
COCCONES PLACENTULA
TARELLARIA sp.

EUNDTIA VEMERIS

ANPHORA BVALIS v. PEDITULUS
GOMPHONENA IHTRICATUM
STEPHANDDESCUS HINUTLLA
ACHHARTRES LARCEOLATA
HAVICULA PUPULA
CYMBELLA HICROCEFHALA
HAVICULA KINTHER
NAVICULA VENETA
CYMRBELLA sp.

ACHNRNTHES RECLAVATA
FRAGILARIA sp.
PINNULARTA sp.
EYCLOTELLR PSEUDOSTELLIGERA
DIATONA TENUE v, ELUNGATHY
GENTICHLA TENUIS
CYCLOTELLA CEMENSIS
NAVICULA CRYPTOCERHALA
FRUSTULIA RHOMBUIDES v. SAXONICA
CYHBELLA VENTRICESA
SYREDRA PARARITICA
CYCLOTELLA AREWTI
SYNEDRA sp,

SYNEDRA ACUS

NAVIEULA SEMINULEN v. [NTERHEDIA
GANPHONEXA GRACILE
CYHBELLA GRACILIS
NAVICULA SUBATONDIDES
EUNBTEA sp.

TABELLAR A FEHESTRATA
RAVICULA RADIBSA
CYHBELLA AMPMICIPHALA
KHASSKTELLA KRIEGERANA
AHPHIPLEURA PELLECIDA
CYRBELLA THUMENSIS
HAVICULA SUBCOSTULATA
GOMPHONERA ACUMINATUN v, CORGHATA
ACHHANTHES DEFRESSA
ACHNANTHES <p.

HAVICULA HETMAHST
NITISCHIA PALEA
GYROSIEHA sp.
ACHHANTHES BUBLAEVIS
PINNULARIA BICEPS
CYCLOTELLA HEWEGHINIANA
FRAGILAR 1A CROTCHMENSIS
RAVICULA RUYHCHOCEPHALA

EEROTER PECTINALIS v. KINGR f. |HPRESSA

HAVIEULA GREGARTA
GIPLONEES DVALIS

KUt
AALFS
{EKR.} KUIT,

(KUTL.} BLYE PETERSEN

KUTI.

FRICKE
HAGEALL

W, SHITH
€GRUM. ) ROSS
CLEVE ET GRUW.
{ERR.) GRIM.
{ROTRY XUTI.
SCHEN,

AU,

k. SKITH
EHA.

GRUN,
EHR.

RUTE.T 0. HULLER
ST

¥OTL.

{(KUTI.} REUMB
BREB.

KUTL.

BRUK.

ERUN,

KETI.

HUsT.

HUST.

LYHGB.

KUTZ.

GRUX.

KHTL.

(RABH.Y DE TONI
KuTL,

H, SHETH

KaLBE

KUTI.

HUST.

EiH.

{RABH.Y CLEVE
HUST.

TLYNBBYEY KETT,

HUIFN

HAEBELT

{KRASSKE) ROSS & SINS
KUTZ.

THAYER} HUST,

HUST.

(EHR.: W, SKITH
(CLEVEY HUST.

YRH DAR & KDGY.
{KUTT.} H. SEITH

HYST.

GREBORY

Kuit,

KITT04

ruiz.

(EHA. T HUST.
BENY T
(HILSE} ELEVE
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LOCH ARTHIR
Tazen

ACENGNTHES pIRUTISRINA

TABELLARIA FLOCEULOSH v, FLOCCULOSA 10iF

STEPHANGOISELS PARVUS
KELOSIRA TTALICA v. SUBARCTICA
ASTERIONELLA FORKOSH

FRASILAREA EONSTRUENS
CYCLOTELLA COKEA
ARONGERKEES VETREA
CYCLOTELLA KUTEINBIANA

CYCLATELLA KBTZTHGIANR v, PLANEIOPHDRA

FRAGILARIA VIRESTENS

FRUGTULTA REGNBAIDER v. SAYGHICA

COCCONELS PLACENTULA
TABELLAREA FLOCCULOSA
FRAGILARIA ELLIPTICA
CYMBELLA VERTRICGSA
HAVICHLA CRYPTCLIPHALA
CYMBELLA BICRECEPHALA

AHCHOEONELS BRACRYSIRA v, THERDALIS

BEATICULY TEHYIS
EUNETIA PECTINALIS v, AINOR
HITISCHIA sp.
FRAGILARTA VAUCHERTRE
RITISCHIA FONTICOLA
SOHPHONERA IMTRICATUN
ARPHGRA GVALIE v, PEDICULES
FERGHIA FIBILA
HAVICULA ef . SEMTHULUN
HAVECHLA RADIDSA
EUNDTEA VERERES
RCHNANTHES RICRECEPHALA
EUNDTIA LUNARIS
GOMPHONERR GRACILE
EURCT1A PELCTIHALIS
EUNOTIA FABA

HETISCHER ANBHSTATA v. ACUTR
FRAGTLARIA sp.
ACHMRNTHES LIREARIS
PIKHILARTA sp,

EUNOTEA ARCUS
RCHHANTHES BEFRESSA
BOMPHONENA SUSTILE
EUNOTEA EXIGUA
FRAGILARIA PIRHATA
DIPLEMETS GVALIS
LYMBTLLA CESATILE
SYREDRA AIKUCCUWA
CYMBELLA EABELILIS
HAVICULA BHEBARIA
CYMBELLA BELVETICA

GEMPHINERA ACUNENATUN v, COROWATR

CYCLOTELLA STELLISERA
ACHNANTHES LANCETLATA
SYREDRA TERERA
HITISOHTA ROHARA

EURDTIA PECTINALIS v. HINDR +. [NPRESSA

CYRBELLA ANBUSTAIA
RITISCRIA PALER
RERIDICH CIRCULARE
EUNBTIA sp.
STEFHARGAISEES HIMGEIHLA
SYNEDRA RUNPENS
CYCLOTELLA COMEHSIS
ACHHAHTHES wp.
KROSEYIELLA KREESERANA
ALHMANTHES PEEUBRSWATL
SURILELLA BIRCSIRATA
NAVIZULA REYN{HICEPHALA
GPLPHORA HAREY]
HITISCHIA DISSIFATA
SYNELRA ep.

CALONETS BAETLLUN
NAYIELLA EEILIS
GOMPHONERA 0L [VACTUN
HAVICULA EXLEUA
RAVILULA B,

RITISEHIA FRUSTULEN
SURPHINZRA LONSTRICTUR
HEVICULA SHRROTENBAIR
STEFHANOBISTRS HANTISCHI!
PISNULARLA VIRIDIS
HAYICULA BECEPTATA
HAVICULA ARGUSTA
RAVITELA SUBATONOILES
NAVICULA COCCONEIFDRMIS

KUTT.

EOFPEH

STGERMER & HAKANSSON
4. MILLER

HASSALL

HEHR, 3 GRUK,
{EHE, } EIEL.
{GRIN. ) ROSS
THRALIES
FRICKE

RALFS
iRABY.Y DR TONWT
EHL

{ROTHY KUTL.
SLHUR,
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Xy,
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GHEN,
RUTZ.
KU,
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KUTL.
HUTL.) 6. WILLER
KUFL,

FEHR.  GRUM,
EhR.

{KUTI,} RABH.
BN GRUN.
EREH.

H. SHITH
ENiR,

{LLEVEY HUST,
EHR,

{BRER. } AADH,
£HR,

fHILSET CLEVE
(RABH. | GRUK,
BRUH.

(RABH,} LLEVE
DERKIN

FETL.

{EHR. 1 W, SHITH
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BRER,

¥, SMITH
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(ERR.T HUST,
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UL} B, SHITH
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CARTER

HIIST,

RUi L.

HERIBAKD

(RUTEL Y BRUN.

{ERUR, } HERESCHY BWErY
£UtI,
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LOCH HHTIE
fanon

REMHANTHES KENGTISSIMA
ASTERIONELLA FERMGDA
MELGSIRA TTALICR v. SUBRRCTIEA
TABELLARIA FLOCTULDSA ¥ FLOCCNLOSA T1IP
CYCLOTELLA PSEUBOSTELL IGERA
FRAGILARTA TUMSTRUENS
CYTLOTELLA CGhIA

SYNEGRA TEWERA

FRESILARIA VAULRERIGE
GINPHOMENA IHTRECATHN
FRAGILARIA VIRESCEHS
AHOMOEDNETDS YIERES
FRAGILARLA PINNATA
CONPHONERA GRACILE

SYREDRA NIKUSCULA

COCCONESS FLACENTULA
cYmpriLe MiCHGEEPHALA
ACHNANTHES LINEBRIS
FRAGILARIA ELLIPTICA
CYNBELLA VENTRILOSA
TABELLARTA FLOTCHLOSA
HETISTHIA FOREITIEA
ATHHANEHES LINEARIS £, CURTA
PIMHULARLA IRRORATA
EUXOTIA VEKERIS

TABELLARIA FERESIRATA
ACHNANTHES &5,

HAVICHLN of . BIBITILLS
EUNGTIA LUNARTS

DENTICULA TERUTS

CYCLOTELLA BEHEBHINIANA
HAVICULA BRYDPHILA

NAYICULA RHYNCHOTEPHALA
GONPHORENA AMBUSTATUN
HAVIEHLA =p.

CYHBELLA ERACILIS

RAYICULA CRYPTOCEPEALA
CYCLOTELLA KUETINGIANA
BOMPHONENA CONSIRICTUN
TABELLARIA sp.

HITISCHEA Rinada

HAVICULA IMPEXA

NAVICULA JARNEFELTYE
KAVIELLA PEEUDGSTUTIFORNES
HAVICULA SEMERULEM v, INTERNEZDIA
SYNEDRA YLMA

HAVICULA SEREHULUA
FRAGILARIA [RFLRIR

LYMEELLA CESATIY

FRAGILARTA CROTOKER3IS
CYCLOTELLA SUTTINGIANG v, PLANETOPHORA
Eotin PECIINALES v, ningR
SYHEDRA FULERELLA

HELGSIRA CRANULATA
BIFLOREIS DRULATA

NITISCHIA PALEA

MELOSIAR DISTANS

CYMBELLA BIFRRTITA
FRAGILARIA BREVISTRIATA
ALEHANTHES AUSTRIACA
LYMBELLA sp.

EUNGTTA PECTINALIS v. HINGR 1. JRPRESSA
AUHNANTHES SHUFLANDTL]
HAVICULA LANCEGLATA
KAYICULA BREHINGIS
GYRGSIENA sp.

EPITHENIN sp,

AKPHORA BYALLS w. PEDICULUS
FARNAER ARCUS

ACHNANTHES PERASALLY
ACHHANTHEG BECURVATA
EONGTIA FRAERUPTA
SERMBNTHES URARS

WITISTHIA DISSIPATA

SYNEORA PARASITICA

HAVIEULA HURBRALCA

HEIDTUN 1RIGTS

WAVILUL A TRIVIALIS

Yyir,

HASEALL

. RULLER
KOPFEN

HIST,

(EHR,§ GRIM,
{EHR, 1 EUTL.

H, SHITH
IXgTI. b ROVE PETERSOH
KuYe.

RALFS

GRUN, T RIS
EHR.

EHR,

GREN.

Etift.

GRiN,

¥, EHITH

SCHUN,

AT,

{ROTHY FVUTL.
BRUN,

Hi. SHITR
TGRUN, THUST,
XTI, b O, MULLER
ILYNGRYEY KUTI.

LOCH YRR (REFY
{EHR, 3 GRUN,
XTI,

Tuti.
PETERSEN

KurL.

IXUT1. Y RABH,

RARH, | CLEVE
KETL.
THHAITES

EHR.

GRUH,

HUST.

HUST.

Wyt

Bisst.
{HITIEEHT EHR.
GRUN.

HHETDEN? HUST,
(RABH.} GRUK.
KITTCH

FRICKE

{KUTT. 3 RARKH,
Kut?,

TEHRL  RALFS
(8REB.7 CLEVE
(RUTI.E W, BHITH
{EHR, b KBTI,
HAYER

ERUN.

HEsT,

{EHR. T BUST,
HUSE,
{RERROHY EHR,
BUSY,

KU,

(ERRL} PATRIEK
BRUN £Y HER[PAUD
HEST,
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CARIER
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LOCH WHITE (CGHT.)

GEHPHONERA FRRVELDN
ELMOTIA AREUS
OPEPHORA MARTYI
HAVICULA GREGARTA

ARPHIPLEURA PELLUCICA

HAVECULA HEIMANST]

ASTERIDHELLA BRACILLIMA

HAVICULA PUPULA
SURTRELLA £¥ALIS
RAVICULAE EXILIS
ANPHOAR VENETA
PINNOLARTA UNDULATA
HRVEICULA RADIOSA
STAURDNELS LEGUMEN

ANONMOEGNETS BRACHYSIRA v, THERRALIS

STRURONETS PROZUCTA
HERTDION CIACULARE
HITISCHIA FRUSTULUN
DIFLONELS OVALIS

KU,

EHR.

HERIRAUD
DO IH

KHTTL,

VAN DAM & KODY,
(HANTTSEHY REJBERG
KuTL.

BHEB.

KUt

KUTl.

GREGORY

KBTE.

EHR,

HOV. £QHB.
GRLM,

ABARDH
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LOCH HOAM
Taxon

FRAGILARIA YIRESCEHRS
FRAGILARTA COHSTRUENS
HAVICUEA HINIHA
FRAGILARTA ELLIPTICA
FRAGILARIA PINRATA

HELDBSIRA DISTANS

EUNOTIA VENERIS

NAVICULR INDIFFERENS
CYNBELLA VENTRICODSA
NAVICHLA sp.

TABELLARTA FLOCCULBSA
EUNBTIA PECTINALIS v. HINOR
NAVICULA SUBATOHDITES
PINNULARIA IRRORATA
PINHULARTA sp.

HAVICULA PUPULA

CYMBELLA sp.

FRAGILARIA COMSTRUENS v, EXIGUA
FRUSTULIA RHDMBGIDES v, SAXONICA
PINNULARIA VIRIDIS

EUNOTIA EXIGUA

ACHNANTHES AUSTRIACA
HETBIUN sp.

HEIDIUM AFFIKE

EUNDTIA TRINACRIA

HELGSIRA PERGLABRA

EUNBTIA PRAERUPTA-NANA
ACHNANTHES CONSPICUA
ASTERICHELLA FORMOSA
ANOHOEGNETS VITRER
HAVICULA JARGII

CYMBELLA PERPUSILEA
ACHHANTHES RECURVATA
FRAGILARIA CONSTRICTA
STAURGNELS ANCEPS f. SRACILISG
NEIDIUM AFFINE v. LONGICEPS
PINNULARIA SUBCRPITATA
HAVICULA DIFFICULTISSINA
EUNGTIA LUNARIS

CYMBELLA HEERIDICA
GOMPHONENA GRACILE
RAYICULA BRYOPHILA
STAUROKELS LEGUNEN

EUNGTIA FABA

NAVICULA PLEUDOSCUTIFORKIS
HAVICHLA ANGUSTA

NITISCHEA sp.

HAVICULR RABIOSA
ACHNANTHES LINEARIS
ACHNANTHES s=p.

HERIDION CIRCULARE
GIHFHOKENA sp.

ACHNANTHES MINUTISSIHA
EUNOTIA HICROCEPHALA
HAVICHLA of . DIGITULUS

RALFS

{EHR. ! GRUN,
GAUA,

SCHUR.

EHR.

(EHR, b KUTZ

(KUT7.} G, HULLER

HUST.
FUTI.

{ROTH} EHTT.
{KUTI.] RABH,
HUST,

{BRUN, THUST,

KUTI.

(H.SHITH} SCHULZ
(RABH.1 BE TONI
(NITISCHY EHR.
{BREB.) RABH.
HUST,

{EHR, } CLEVE
KRASSKE
OSTRUP

BERE

A. HRYER
HASSALL
(BRU%.1 ROSS
HEISTER

k. CLEVE
HiIST.

ERR.

(EHR.} CLEVE
(GREBOAYY CLEVE
BREGGRY
HUST,

{EHR,} GRUK,
{GREGORYS BRUM.
EHR.
PETERSER
EHR.

{EHR, )} BRUH.
RUsT.

GRUN,

KUTI,
H. SHITH

ABARDH

KUTL.
KRASSKE EX HUST.
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LOCH HAYDERAY
Tazgn

FRAGILARTA CONSTRUENS
EHHOTIA VENERIS
HAVICHLA THPEYA
SOMPHENENA ANGUSTATUR
TABELLARIA FLOCCULOSA
FRUSTULIA RHOMBBIDES
FRAGILARTA PINHRATA
FRAGILARTA BREVISTRIATA
HAVICULA SEMIHULUM
ANOHGECRELS VITREA
HELBSIRA BISTARS
ACHNANTHES HINUTISBIRA
ASTERIQHELLA FGRHOSA
CYCLOTELLA STELLIGERA
NELOSIRA PERBLABRA
EUNDTIA PECTINALIS v, BINDR
HAVICHLA [KDIFFERENS

AHGHOEONELS BRACHYSIRR v. IHERMALIS

ACHRANTHES AUSTRIACA
NAVICULA of . DIBITULA
HAVILULA sp.

HAVICULA PHYLLEPTA
FINNULAREA sp.

FRUSTULTA RHORBOIDES v. SAXDNILA
HELOSIRA AMBiGHA

CYMBELLA GRACILIS

HAVICULA COCCONEIFORHES
EUHOTIA PECTINALIS
PINNHLARIA NBAUSENSIS
CYCLOTELLA COHTA

EUOTIA LUNARIS

FRAGILARIA CONSTRUENS v. EXIGUA
NAVICULA RAYHCHGCEFHALA
ALHNANTHES RECURVATA
STAUROMEIS ARCEPS f. GRACILIS
EUHOTIA EXIGEA

ACHHANTHES MARGINULATA
RAYECULA KERIOCRIS
PINHULARTA APPENDICULATA
EEHOTIA PRAZRUPTA-NANA
CYMBELLA sp.

RAVICULA SUBATONGINES
PERONIA FIBULR

BIPLOKETS OVALIS

EUNOTIA ARCUS

STRURDHE]S PHOEKICERTERON
PIHNULARTA HILSEANA
HAVICULA SUBTILISSINA
ACHNAKTHES LINEARIS
EUNBTIN PECTINALIS v. VEKTRALIS
HAVIEULA HINIHA

RAVICULA ANGHSTA

EUNOTEA ROBUSTA

EYUHOTIA HONDDON

EUHOTLA SLACIALIS

NAVICULA BEIRANSIE
ACHHANTHES WILROCEFHALA
CYMBELLA CESATLI
PIHRULARIA DIVERGENTISSINA
STAURONELS sp,

HERIBIGR CIRCULARE
CYSBELLA VEHTRICOSA
STAURGHELS LEBUMEN
HAVICULA RALIOSA
GOMPHONERA TRTRICATUN
HEIDIUR AFFINE v. AMPHIRHYHCHUS
ACHHAKTHES gp,

HAVICHLA BRYOPHILA
HAVICULA PSEHDOSCUTIFERRIS
EEHOTIA SUDETICA
FRAGILARIA VAUEHERIAE
ACHNANTHES SUBLAEVIS
HAVICULA DIFFICULTISSINA
HAWECULA FUPULA

GUMPHONENA RCUNTHATUK v, CORDHATA

PIHNULARTA [RRORATA
GOMPHONENA GRACILE

{EHR. 3 BRUN.
HUTL.Y 4. MULLER
HiST,

[FHIP. ] RABM,
(ROTHE KUTIL
{EHR. ) DE ToMi
EKR.

GRUNM,

GRUN,

{GRUN. 3 ROSS
(EHR, 1 KL,
Kuti.

HASS3ALL

CLEVE ET SRUM.
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tHYT1.] RABH.
HUST,

NOv. COME,
HUST,
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(RABH. 1 BE TONI
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¥urz.

HUSE,
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BRUH.
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{ARARDH) CLEVE
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HUST,
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fHILSE) CLEVE
ERR,

(RITISCHY EHR,
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CLEVE

H, SHITH

(EHR. T HUST.
GRUN.

GRUN,

RALFS

EHA.

HEIST.

VAN OAK & KDY,
KUTL,

{RABH, | GRUN,
{ERUN.} CLEVE

ABAREH

KUTI.

EHE.
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(YT, BVE PETERSON
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CLOTH DO TREE
Taxon

FRAGILAR A VIRESCERS
ACHNONTHES BIBUTISSIHA
FRAGILARTA COWSTRUENS
EUROTIA VERERTS

CYNBELLA ERACILIS
ANOKOEKETS VETREA

HAVICULA IKPEXA

EUNDTIA PECTENALIS v, HINOR
FRUSTHLIA RAQMBDIDES
GOMPHONENA AHBUSTATIM
HAVICULA BRYGPHILA
CYCLOTELLA COMTA

FRUSTGLIA RHOMBTIDES v. SAXONICA
SOMPHONEMA GRACILE

NELOSIRA TFALIEA v, SUBARCTICA
HAVICULA CRYPTBEEPHALA
TARELLARIA FLBLLUALOSA
ASTER]ICGHELLA FGRHGSA
HAVIEULA MINTHA

NAVICULA cf. DIBITHLUS
PINKULARIA sp.

RNOHOECNE]S BRACHYSIRR v, THERKALIS
CALENELS BACILLUN

CYNBELLA sp,

HAVILZELA sp.

ARPHORR OVALIS v, LIBYCR
HAVICULA VENETA

HAVICULA RABIGSA

HAYICULA SEMENHLEN

HAVICULA REYNCHOLEPHALA
HELOSIRA PERGLABRG

EUHATIA FARS

STAURGNE]S PROENILENTERON
PERGNIA FIBIRA

NAVICULA ef, SCHAGE:
STAIRGHETS AKCEPS {, BRACILIS
FRAGILARIA PINNATA
CYCLOTELLA PSEHDBSTELLIBERA
ACHHANTHES LIHEARIS
CYMSELLA PERFUSILLA
NAVICHLA PUPELA

ACHHANTHES RECURBVATA
PINKULARTA ACHNINATA
PERRULAREA BICEPS
ACHNARTHES CLEVER

EUNOTEA LUNARES

PIRNULAREA ABRUIENSIS
EUHOTIA sp.

NAVICULA [HBIFFERENS
HAVICULA ANGLSTA

FEHNULARIA TRRGRATA
HAVICULA HURALIS

HELGSIRA ISLANBICA
HITISCHIA <p.

EUNOTIA EXTRUA

HETDEUM 2p.

HELOSTRA DISTAHS

ADHHANTHES HARBINULATA
CYMBELLA HILLIARD]
JIPLOKELS ovaLlS

ACHNARTHES LINEARIS v. CURTA
HAVICULA SURTILTSSIHA
EUNGTIA PECTINALIS v. MINOR . [MPREGSA
EUNOTIA ROBUSTA

EUNBTIA PRAERUPTA

EUNOTIA FECTIRALIS
ANDMBEONEES STYRIALA
SURIRELLA LINERRES

HAVICULA FESTIVA

STAURTHETS PROBUCTA
PERNULARTA STBHATOPHORA
NITISCHIA HICRRCEPHALA
RAVICULY JAAGT]

FRAGILARIA EONSTRICTA
SUNPHONCHA RCBSIHATEN v, CORONATA
EIPNTIA ARCLS

ACHEANTHES =p.

FINMULARIA HAlGR

£URGTIA SUDETICA

PIHMILARTY IR AT

RALFS

A1 15N

{EHR.} GRUH.
IRHTL. Y 6. NULLER
{RABR.} CLEY

{BRUN, 1 ROSS
HUST,
(KUTI.} RABH.

(E¥R. I BE TONI
TFUTI. RADH,
PETERSEH
{EHRL T KUTL,
{RABH.} DE FONI
EIR.

{. MALLER
g,

[ROTHY KUTI.
HASSALL

GRUN,

LOCH LR (RIFS

HEY. COMB.
(GRYN. 1 HERESCHEOWSKY

{EHR,} CLEVE
£,

HIVR

GRUN,

KHTL.

G5TRGP

{EHR. | BRI,
(HETI5CHE EHR,
{BRER. = BUTT.J ROES
QCHILTREE (RJFI
{EHR. } TLEVE
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HEST.

W, SHITH

4, ELEVE

KGTz.

HIST,

SKITH SYH.PLOOIA
GREBORY

GRIN,

{EHR. ) BRI,
(PART, } RESS

HiST,

GRUK.

(GRUN, THUST,
SRIM.

KiLLER

£BREB.1 RARH.

{EHR.T EUTH,
GRUM,

HARGUIN
(HIESE} CLEVE
Hol. SHITH
CLEVE

(EHR. 3 HUST.
RALFS

EHit.

(FHTL.} RADH,
(ERUH, § HUST,
W, SHITH
FRASSKE

GRUN.

GRUK,

BRUN,

HEISTER

EHR.

(FHR.; W, SHITH
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(REBORY
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LOCH CCHILTREE {COMT,

FRAGILARIA VRULHER[AE
FRAGILARLA ELLIPTIEA
ACHNANTHES PSEHDBOSHAT]
CYHBELLA HICROCEFHALR
CYMBELLA VENTRICOSA
GOMPHONEMA COHSTRICTEN
PIRHULARTA VIRIDIE
ACHRANTHES CONSPICUR
EUNDTIA HEISTERE
EUNBTIA FORRICA

AMPHORA GVALIS v, PEDILULYS

HAVICHLA cof . SENINULUY
EUNOTIA KAJOR v. BIDEMS

{XUTL.) BOVE PETERTOH
SCHUR,

CARTER

GREH,

RUTL.

EBR.

(NTTISCHY EWR,
. NRYER

HUST,

EHR.

KUTT.

H,SHETHT RABH.
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LOCH BAHKOCH
Tanzn

ACHHANTHES NINUTISSINA
FRAGILARTA FPINHATA
GEMFHOREMA PARVULER
FRAGILARIA VRUCHERIAE
SYNEDRA KINUSCUEA
TABELLARTA FLBLCULOSA
JIATOHA VULGARE

FRAGELARTA CONSTRUEWS
ANOHOECHELS VITREA
LYMBELLA VEHTRICOSA
ACHHANTHES LINEARIS
PINRULARLA [RAORATA
ACHUANEHES UNARA
FRAGILARTA VIRESLENS
EUNOTEA PECTINALIS v. WIHOR
ACHHANTHES SUBLAEVIS
HANMAEA ARCUS

ACHHANTHES =p.

CHCEONELS PLACERTULA
CYRBELLA AFFIHIS

HITISCHTA PALEA

HAYICULA ERYPIDCEPHALA
HAVICULA RININA

RAVICULA PUPULA

SIATORA TENUE v. ELONGATUN
BOMPHORERN AEUHINATUM v, CORDHATA

CYCLOTELLA XKUTTINGIANA v, PLANETOPHORA

ACHNANTHES HICROCEPHALA
CYHSELLA sp.

SCHHANTHES DEPRESSA
SYNEDRA TEHERA

MERIDIGH CERCULARE
HITISCHIA FONTICOLA
EUROTIA LUNARIS
BOHPHONENA RHEUSTATUA
GOKPHONEKA sp.

NAVICULA SEMTHULUN v, INTERMESIA
HAVICULA PSEUDDSCETIZORKIS
CYKBELLA HICROCEPHALA
ACHHANTEES FLEXELLA
HAVICULA RHYNCHOCEPHALA
SYNEDRA PULCHELLA
HAVICHLA LANCECLATA
ACHMRNTHES AUSTRIACA
CVHBELLA CESATII
ACHNANTHES LINEARIS {. LORTA
PINNULARYA BEREBLIS
NAVIENLA ERYORHILA
ACHHANTHES AEFIRIS
CYMBELLA BRACILIS
PINNULARTA VIRIDIS
HITZSCHTA TERRESTAIS
GOMPHONERA TNTRICATUN
STRURNNELS PRUSUCTA
EUNDTIA EXIGHA
PINNULARIA SUBCAPITATA
HAWICOLA sp.
AMFHIPLEURA PELLUCITA
NEIDIEN BISULCATUN
DIPLDNEES DCULATA
CYHBELLA RHGUSTATA
HAVICHLA of. DIGITELUS
PINMULARIA HILSEANA
SURIRELLA DVALIS
EUNGTIA PRAERUPTA-HANA
SYHEDRA ULNA

FRUSTULIA REGHODIDES
HITISEHTS RINANA
GONPHRHERA COMSTRICTLN
BYROSIEHA sp,

NITISCHIA PERRINUTA
HAVICULA RADICSA
PIHMELARIA TENUIS
NAVICULA ef, SERENULUH

FHTT.

EHE.

KgEL,

(FUTI.} BOVE PETERSCH
GRUN,

(ROTH ¥ RHT]
BoRy

{EHA.} GRUM
(GRUN,: RESS
FUTE.

W, SHITH
(ERUM. FHUST.,
CARTER

RALFS

KUTI.1 BABH.
HUST,

tEHR. 3 PRTRECK

EfiR,

KUTl.

(FUTI.} W, SHITH
EUTI,

Giitk,

EHTL.

LYNEB,

{EHRL ¢ W, SHITH
FRICKE

Kutl.

(CLEVE) HUSBT.
W, GNITH
AGRROH

BREN,

LEHR, T GRUN,
(KBTI, RABH.

HUST,

HUST.

BRUN,

KU1, ) GRUN
KUtz

LUTEN

(ABAREGH) XUTI.
HUST,

IRABK, 3 GRUM,
H.t. SHITH
EHR.

PETERSEN

BAUN.

{(FABH. | CLEVE
EHITIECHT THR,
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EUTI.

GRUM,

(BREB.} RABH,
GREGORY
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{JRKISCHY WULL.
ERER,
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(NITIGEH: EHR.
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GRUM.

EHR.
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LECH DAREAH
Taxon

ACHERRTHES HIHUTISSINA

CYCLOTELLA FUTTINGIAHA v, PLANETOPHORA

ARINOEONETS VITREA
CYCLOTELLA COKTA
FRAGILARIA VIRESCENS

ACHHANTHES LINEARIS
ASTERTONELLA FORMESA
GOMPHOHENA THTRICATHM
TABELARTA FLOCCULASA
ACHNAMTHES MICROLEPHALA
CYRBELLA GRACILIS
CYMBELLA CESATI]
CYCLOTELLA KUTZINGIAKA
CYCLOTELLA PSEUDOSTELLIGERA
HITISCHEA FONTICOLA
CYMBELLA HICROCEFHALA
CYCLOTELLA COMENSIS
FRAGILARIA sp.

SYMEDRA TENERA

EUNDTTA PECTINALIS v, KINOR £, [MPRESEA

HITISCHIA sp.

 EUNOTTA VERERIS
RAVIGULA sp.
STEPHRRGIISCUS RINUTULA
HAVIEULA PHDIFFERERS
HAVICULA AHYRCHBCEPHALA
AMPHORA OVALIS v. LIBYEA
FRAGILAREA CONSTRUENS
ACHHANTHES =p.
FRUSTULIA RHOMBGIDES v, SAXOMICH
FRABTLARIA VAUCHERIAE
HAYIEULA IHPEXA
GOMPHORENR BRACILE
EUNBTIA ARCUY
CYHBELLA DELICATULA
ANOHOEONT IS BRACHYSIRA v. THERMALIS
SYNEGRA sp.
FRAGILARIA ELLIPTICA
HAVICLLA RABIDSA
HELBSIRA DISTANS
NITIGCHEA MICRUCEPHALA
PINKRULARIA HILSEANA
EUNDTIA TERELLA
PINNULARIA ABAUIENGIS
BIPLORELS DLULATA
HAVICHLA ACCEPTATA
FRAGILARIA BREVISTRIATA
ACHHANTHES HARGINULATA
KIFISCHIA PERNINUTA
DIFLOKELS QVALIS
CYRBELLA TURGIDA
AMFHORN VEHETA
FRUSTULIA RHOWBOIGES
CYMBELLA YENTRITOSA
EUNOTIA PECTIHALIS v. RINOR
SYNELRS RUMPENS
COCCONETS PUACENTULA
AMPHIPLEURA PELLECIDA
GORFHOHENA ACUNINATEN v, CORBMATA
HRVICULA GREBARIA
PINNULARIA sp.
HAVICULA MEDIDCRIS
GIATENA TERUE v. ELURBATUN
EUROYIA PEETINALIS
CYMBELLA ANGUSTATA
SYHEDRA HINUSTULA
HAVICULA of . SEMINULUR
ACHHANTHES FLETELLA
EUNBTIA LUHARIS
PINRULARTA TENGIE
HETISCHIR PALER
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