Palasolimnological study of the history

Pool, Helston, and its catchment.
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1. River Cober

2. Porkellis Moor — pools and
numerous small streams are
the result of mining activity

3. Tregathenan Reservoir

4. Mill Race — Tuckingmill
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Fig., 2.6 Catchment drainage network
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Fig, 2.10 Population changes in the Helston area from

1801 to 1981.
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Fig. 2.12 Oxygen gradient at the deepest point of Loe Pool, 1980-81,
(Lacey, unpublished data).
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Core LP3MZ2 : Susceptibility
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Loe Pool Core LP3M3
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PARTICLE SIZE DISTRIBUTION

Sample No. : 1P3M3 S.03 : Date :
Grid ReF. : Loe Pool Name : Mari:n Coogrd
Phi Units
199 ¥9 8 #4746 45 44 43 42 1) 2 - 2 -3 -4 -5 -6 -7
/
90 /
oo -V
79 /
: /
=
A 60 / I . -
(=]
o /
w S50 /
=3 /
3 /
-
& 40 =
()
<
oY)
T
20
10
2 ! :
2.902 9.006 9.982 8.26 8.2 9.6 2.9 6.0 20.92 60.2 208 .93mm
CLAY Fine [ Medium r Coarse| Fine | Medium ] Coarse | Fine | Medium I Coarse COBBLES
SILT _SAND GRAVEL
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89

79

60

59

+h-T-

49

Percentage Passing

39

20

10

"ETd

AR

PARTICLE SIZE DISTRIBUTION

Sample No. LP3M3 S.04 Date :
Orid Ref. Loe Pool Name : Martin (os-~d
Phi Units
9 8 +7 +6 #5443 42 4 e - -2 -3 -4 -5 -8 -7
-
/ T
’ i
/ ;
i
/ L L.
/(
A |
4
2.202 ©.986  0.92  8.96 2.2 0.6 2.2 2 22.0 60.9  200.2mm
CLAY Fine IHedium] Coarse| Fine Lnedium] Coarse | Fine ]Hedium I Coarse COBBLES
' SILT SAND GRAVEL
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Percentage Passing

PARTICLE SIZE DISTRIBUTION

Sample No. LP3M3 S.085 Date :
Grid Ref. : Loe Poal Name : Mari.n (oard
Phi Units
+9  +8  +7  +6  +5  +4  +3  +2 4] e - -2 -3 -4 -5 - -7
180 1 i l - 1 1 1 1 .
, |
L
80 ///ﬁz"‘ : —_— - i -
/
78 4
/
gol . | // . N S
50 /
/
» // MR
30
20 - -
1
a . T T 1
2.202 ©.996 8.22 0.926 9.2 9.6 2.9 6.2 20.2 60.2  200.2mm
CLAY Flne ] Medium l Coarse| Fine | Medium ] Coarse| Fine | Hediumgj Coorse COBBLES
' SILT SAND GRAVEL ’
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Percentage Passing

PARTICLE SIZE DISTRIBUTION

Sample No. : LP3M3 S.06

Oate :

Grid Ref. : Loe Pool Name : Martin Loard
Phi Units
|90 Y8 7 +6 5 +4 3z 8 - -2 -3 -4 -5 -6 =7
A1
90 NEE
1 .
80 na _ A4 -
70 N a8 _
/ 1'
Y, ;
60 /, 1
i
so / _ L B
/
o |V
30 - . ns
20 |
19 _ - . 11 L
a [] T T e et . _1r .
3.202 9.386 0.92 8.926 8.2 9.6 2.2 6.2 20.92 60.92 200 .2mm
CLAY Fine ] Medium ] Coarse| Fine ]'Hedium l Coarse | Fine l Medium | Coarse COBBLES
- SILT SAND GRAVEL
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PARTICLE SIZE DISTRIBUTION
Sample No. LP3M3 §.07 Date :
Crid Ref. Loe Pool Name @ HMariin Cosgrd
Phi Units
128 +9 +8 +7 +6 :r-S vt +3 +2 +1 2 -1 -2 -3 -4 -5 -6 =7
AT
s RN/
/V
L~
80| _ / 1 N N
70
£ /
a 69|. A i _ 4
S /
[a '
o 59
fw )
3
& 40 /
o 4
[
& /
30
y
20 R . 111
10
=] 2 T T ) T
;' 2.902 9.9086 8.922 9.06 9.2 8.6 2. 6.3 23.92 60.9 2092 .2mm
> Fine | Medium | Coarse| Fine [ Medium | Coarse| Fine | Medium | Coarse
. : - n
5 CLAY SILT 5D GRAVEL COBBLES
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SIZE DISTRIBUTION

PARTICLE
Sampte No. : LP3M3 S.08 Date :
COrid RefF. Loe Pcol Name : Martin Cog~d
Phi Units
190 +9 +8 +7 +6 TS fq .+3 j_? ) M+1 _ (%] -1 -2 -3 |—4 ._S 78_ !~7
A 7

99 //

80 ; I // |

70 / I
o /
< !
w 60 .. . —d -
3 / i
a. 1 i
@ Se - N
o
3
& 40 AL | ) 1
< / .
QO
S 39 / I

20 / i -

19 - a4

a . 1] T — T . i
2.202 9.906 8.32 9.96 2.2 8.6 2.9 6.9 Z2.92 68.2 209 .2mm
lfLAT Fine | Medium ] Coarse|{ Fine Awrnedium | Coarse | Fine l Hediumui__tourse COBBLES
== ser SAND GRAVEL | s
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PARTICLE SIZE DISTRIBUTION
Sample No. LP3M3 S.09 Date :
Grid Ref. Lae Pool Name : Martis Coard
Phi Units
o8 $9 4B +7  #6  +5  #4 43 42 4] 8 -1 -2 -3 -4 -5 -6 -7
'
Pq
90
80 4 - — - -
79
o
<
68 _ L
wn
(=}
a.
o 59
o
(=
o )
T 40 ! ani 1 - |
u
QO
& 3o /
20 / SV DU Y N I 8 A i
/
/
10 7
L 5
a . T T ¥ Y L "ll
92.002 0.9206 0.922 9.96 0.2 0.6 2.9 6.9 23.2 60.92 280 .2mm
CLAY Fine I Medium ] Coarse| Fine Iﬂediqr_n | _Coarse | Fine | Medium LCoarse COBBLES
|- SILT _SAND o GRAVEL N ~
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Percentage Passing

PARTICLE SIZE DISTRIBUTION

Sample No. 1P3M3 S.19 Date :
Crid Ref. Loe Pool Name : Mariin Cocrd
Phi Units
100 +9 +8 +7 +5 :*‘5 +4 4*‘3 ?‘2 +1 , 5] =1 -2 ,__2 1-4 -2 -6 :7
V—
A
50 /
ge|. ._. i / . B
|
79 -
(31%] ]
50 .-
40 -
38 - S
/
20 /
/ |
///
11 :
18 - — | -
8 . T T T
3.202 2.206 8.92 9.26 8.2 2.6 2.9 6.9 22.2 60.2 209 .9mm
Fine | Medium ] Coarse| Fine | Medium I Coarse | Fine ~I Hedium | Coarse
(LAY SILT SAND BRAVEL COBBLES
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Percentage Passing
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9@

89|

70

60

59

18

30

20

PARTICLE SIZE DISTRIBUTION
Sample No. @ LP3M3 S.1} Jate :
Orid ReF. : Loe Pool Name : Martin Coord
Phi Units
+9 +8 +7 +6 +5 4 +3 +2 +1 2 =1 -2 -3 -4 :S -6 =7
/
/

Ly

: Al N . : . - - _—

9.202 0.9206 .02 2.926 .2 8.6 2.9 6.9 9.9 69.2 290 .2mm
Fine I Medium | Coarse| Fine | Medium | Coarse| Fine | Medium | Course
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PARTICLE SIZE DISTRIBUTION

Sample No. : 1P3M3 S.)2 Date :
Orid Ref. Loe Pool Name : Mariin Coard
Phi Units
190 +9 +8 +7 +6 +5 +4 +3 +2 +1 2 =1 ~2 -3 -4 S -6 -7
|1 l
% // ||
801 | // . _ R ,l i
70 /4 | .
oo / _ N
: / '
e [ (A
40 - // I Pl
30 I/
4
20 . _ A ‘
12 _l i
a . ¥ . T T :
2.992 0.206 0.92 8.96 0.2 9.6 2.9 6.9 20.9 69.9 200 .9%mm
CLAY Eine rnedium ] Coarse| Fine I Medium l Coarse _F_i_ge__] Nedium__]_Coarse ~OBBLES
' oswer SAND GRAVEL e
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Percentage Passing

PARTICLE SIZE DISTRIBUTION
Sample No. LP3M3 S.13 Bate :
Orid Ref. Loe Pool Name : Marwiin Coord
Phi Units
109 +9 +8 +7 6 +5 +4 +3 +2 +] 8 -1 -2 _—3 -4 := -6 =7
//
99 —
go| , // | | | L
79 / -
se / 4 L]
R
38 /'/ 1 |
20|, /
189 _ -
8 . 1] ] o oot T T
9.9202 9.9206 0.922 92.96 8.2 8.6 2.9 6.9 22.9 69.9 200 .29mm
Fine | Nedium ] Coarse|{ Fine J Medium I Coarse | Fine ] Med:ium ] Coarse
'E@_____ —SIT SAND GRAVEL | CUBBLES
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Percentage Passing

PARTICLE

SIZE DISTRIBUTION
Sample No. @ LP3M3 S5.14 Date :
Orid ReF. : Loe Pool Name : Mariin Coar~d
Phi Units
100 +9 +8 +7 :FS ‘+S T‘& j-3 f—2 +1 2 -3 l—‘ -5 -6 -7
/k i
90
/
. /
) : /, _
70 / . _
69 //_ﬂ_ | |
s // 1 | LU
4@ ‘ H i
30 4 B
20 - _
[R%] BN B § . L - |
L LI IEREI i
2.292 9.906 9.92 8.96 8.2 - 9.6 2. 6.9 ».9 60.9 208 .9mm
rLAY'_“FinéﬁnTmHéa{Jﬁul Coarse Fine ] Medium | Coarse | Fine [_ﬂgdium_Ji»EEﬁrse COBBLES
LAl SILT USAND GRAVEL -
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PARTICLE SIZE DISTRIBUTION

Q9mm

Sample No. : LP3M3 S.i5 Date :
Grid Ref. Loe Pool Name : Mariin Coard
Phi Units
100 +9 +8 +7 +6 +3 +4 ] +3 T2 +1] @ -1 -2 -3 -4 -5 Ts :7
T
-
pd
99 >
80 ///
70
g /
68 :
wn .
2 ,
w 59 //
n
3
& 40 /
g (
Q
DY
29
10
8 . . B . -
2.202 9.906 2.92 9.26 0.2 2.G 2.9 6.9 20.92 60.92 200.
CLAY Fine | Medium ] Coarse| Fine |H9dium4[ Coarse | Fine Iﬂedium l Coarse COBBLES
' SILT SAND GRAVEL
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PARTICLE SIZE DISTRIBUTION

Sample No. LP3M3 S.i6 Date :
Crid Ref. Loe Pool Name : Martin Coard
Phi Units
. 9 '8 47 46 35 4 33 x2 41 @ o1 -2 3 o4 S 6 7
|-

99 jad

o0 /

70

/

g /
'& 60
& /
W 50 A
& T
& 40
J
[
Q
& 39

20

i9

a . H
9.92082 8.206 9.92 0.96 8.2 2.6 2.9 6.9 20.93 60.9 200 .9%mm
Fine | Medium | Coarse| Fine | Medium | Coarse| Fine | Medium | Coarse
. ]
| CLAT SILT SAND GRAVEL COBBLES
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Percentage Passing
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PARTICLE SIZE DISTRIBUTION

Sample No. LP3M3 S.i7 Date :
Grid Ref. Loe Pool Name : Martin Coard
Phi Units
+9 +8 +7  +6  +5  +4  +3  +2 +1 -1 -2 -3 -4 -5 - -7
—l 1/‘
%
Y
///
/
//
. * — Ll A . -
92.9292 9.9296 9.922 2.926 9.2 8.6 2.9 6.2 20.9 60.9 200 .9mm
CLAY Fine l Medium Coarse| Fine | Medium ] Coarse = Fine Medium | Coarse COBBLES
- SILT SAND | GRAVEL )
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Percentage Passing

PARTICLE SIZE DISTRIBUTION

9mm

Sample No. : LP3M3 S.i8 Date :
Grid RefF. : Loe Pool Name : Martin Coard
Phi Units
100 +9 +8 +7 +6 +3 +4 +3 +2 +1 2 -1 -2 -3 -4 -5 -6 =7
///
///~”
90 %
89 //
/-
- /
60
/
59
4 /
4

39 v

20

10

2 . - - —~

9.9292 0.206 9.922 2.26 9.2 - 2.6 2.9 6.9 20.9 60.9 200.
Fine | tiedium | Coarse| Fine |mMedium | Coarse| Fine | Medium | Coarse
CLAY SILT SAND GRAVEL COBBLES



T9-T

*BTd

L2®9

PARTICLE SIZE DISTRIBUTION

Sample No. LP3M3 S.18 Date :
Crid Ref. Loe Pool Name : Martin Coard
Phi Units ’
+9 48 47 46 +5  +4  +3  +2  +1 @ -1 -2 -3 -4 -5 - -7
129 s : — L 1 ) 1 : —
Bk
99 / —
o /
7Q
on
S
3 69 /
& /
w 5L
o
3
& 40 /
J
[
[¢5)
& 39
20
19}
8 . . . . . . L .
2.292 9.9086 9.92 9.96 9.2 2.6 2.9 6.9 22.2 68.9 209 .9mm
CLAT Fine | Hedium41 Coarse| Fine | Medium | Cosrse|{ Fine | Medium | Coarse, COBBLES
- SILY SAND GRAVEL
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Percentage Passing

PARTICLE SIZE DISTRIBUTION

.9mm

Sample No. : LP3M3 5.29 Date :
Grid ReF. . Loe Pool Name @ Martin Coard
Phi Units
+9  +8  +7  +6  +5  +4  +3  +2  +] 6 -1 -2 -3 -4 -5 - -7
]88 1 /—I ) 1 | 1 H i
99 /////
%
89
/
7 /
% ///
69 /
%
59 ///
40
32
20
10
9 .
2.902 9.906 8.922 8.926 9.2 2.6 2.9 6.2 20.9 60.92 200
Fine | Medium | Coarse| Fine J Medium l Cbarse Fine [ Medium ] Coarse}
CLAY SILT SAND GRAVEL | LOBBLES
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Percentage Passing

PARTICLE SIZE DISTRIBUTION

Sample No. 1P3M3 S.21 Date :
Grid ReF. Loe Pool Name : HMartin Coard
Phi Units
100 +8 +7 :8 :l-5 :—L\jﬁ l+2 +1 2 =13 -2 -3 ;—‘1 ‘—5 :-8 4—-7
99 -
/
6o /
70 /
1
Y/
60 /
50 /
40
30
28
19
2 _ ! 1
9.9202 9 .906 0.92 2.926 9.2 8.6 2.9 6.2 20.9 62.9 200 .9mm
cLAT! Fine | Medium i Coarsej Fine 417Hedium I Coarse | Fine ] Medium Coarse COBBLES
) SILT SAND GRAVEL
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PARTICLE SIZE DISTRIBUTION

Sample No. : LP3M3 S.22 Date :
Grid Ref. : Loe Pool Name : Martin Coard
Phi Units
+3  +8 +7 +6 +5 +4 +3 +2 +1 2 -1 -2 -3 -4 -5 -6 -7
]ee 1 3 l/ 1 1 b 1 1
e
1

99 /,/

82 /

/
o
5 69
& L/
@ S50 7 -]
= %
<
@ 40 A
e |V
[¢7)
S 3

29

i9

2 : . i !
2.902 0.9206 . 0.92 8.96 0.2 9.6 2.9 6.9 29.92 » 60.92 290 .0mm
Fine | Medium I Coarse| Fine | Medium | Coarse | Fine | Medium l Coarse
CLAT SILT SAND GRAVEL COBBLES




PARTICLE SIZE DISTRIBUTION

99C

514

1€°9

Percentage Passing

Sample No. LP3M3 5.23 Date :
Crid RefF. Loe Pool : Name : Mariin Coard
Phi Units .
- ¥9 #4847 4B 45 44 #3 42+ 8 -1 -2 -3 -4 -5 =6 -7
93
89
70 /
60 ////
e
50 ////.
e
49 e
301
20
19
) , . 1 : _ : :
2.9082 92.906 2.92 2.96 8.2 2.6 2.9 6.9 29.9 60.9 209 .3%mm
CLAT Fine | Medium | Coarse] Fine | Medium | Coarse| Fire | Medium | Coarse COBBLES
' SILT SAND GRAVEL '
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69
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20

PARTICLE SIZE DISTRIBUTION

69

Sample No. 1LP3M3 S.24 Date :
Crid Ref. Loe Pool Name : Martin Coard
Phi Units
+9 48 +7 4B +5 44 3 +2  +1 e -1 -2 -3 -4 -5 -6 -7
//
v i
"
/
|/
T " T : .
2.992 2.996 92.92 3.96 0.2 2.6 2.9 6.9 20.9 .2 200 .2mm

CLAY

Fine | Medium | Coarse

Fine

| Medium | Coarse

Fine

| Nedium l Coarse

SILT

SAND

GRAVEL

COBBLES
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Percentage Passing
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70

69

39

30

29
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PARTICLE SIZE DISTRIBUTION

491

Sample No. LP3M3 S.25 Date :
Orid Ref. Loe Pool Name : Martin Coard
Phi Units
+9 #4847 46 45 44 43 42 +] 2 -1 -2 -3 -4 -5 -6 -7
//
A f
/////
7
/
A
9.292 2.206 9.92 9.26 9.2 9.6 2.9 6.9 29.9 60.2  209.9mm
| _Fine Medium | Coarse| Fine | Medium I Coarse | Fine ] Medium Coarse
(LA SILT SAND GRAVEL COBBLES
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PARTICLE SIZE DISTRIBUTION

Sample No. @ LP3M3 5.26 Bate :
Crid RefF. : Lloe Pool Name : HMartin Cocrd
Phi Units
+9  +8  +7 4B 45 +4 3 42 +] e -1 -2 -3 -4 -5 -8 -7
]aa W 1 ‘ / i 1. 1 I Il 1
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89 /////
72
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5
0 68
b
a-
w 50 //
o
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)
& 49
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[
[¢5)
& 3g
29
i9
8 .
2.9292 9.206 2.92 9.96 2.2 2.6 2.2 6.2 20.9 68.9 209 .9mm
CLAY Fine | Medium [ Coarse{ Fine | Medium [ Coarse | Fine TiMedium ]7 Coarse COBBLES
' SILT SAND GRAVEL -
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PARTICLE SIZE DISTRIBUTION

Sample No. : LP3M3 5.27 Date :
Crid ReF. : Loe Pool Name : HMartin Coard
Phi Units
100 +9 +8  +7 *6 +5  +4 43 2 4 g - 2 -3 -4 -5 -6 =7

) I

892 /////
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o 59 /
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S
2 /
a 49
U
|
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& 30

20

i9

9 . : : = : : . . L !
2.9292 0.9206 0.922 9.96 .2 9.6 2.9 6.9 20.9 60.9 200 .9mm
CLAY Fine l Medium | Coarse| Fine | Medium I Cosrse | Fine | Medium | Coarse COBBLES
- SILT SAND GRAVEL -
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PARTICLE SIZE DISTRIBUTION

Qmm

SampLe No. 1P3M3 5.28 Date :
Crid Ref. Loe Pool Nome : HMartin Coord
Phi Units
199 +9 +8 +7 +6 +5 ;4___f3 f2 +1 2 -1 -2 -3 -4 TS -6 77
4‘/
20 T
|~
82 ///
/
4
70 /
50
59| /|
40 /
4
" 39
29
19
ol ! x
2.292 0.9296 0.922 0.96 2.2 2.6 2.9 6.9 20.9 88.8_ 209.
. Fine Medium Coarsey Fine Med:un Cogrse| Fine Medium Coarse
CLAY | ‘TJ e | red.n | e | ! J COBBLES
SILT SAND GRAVEL
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Fig. 7.5

Diatom valves per field of view
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Year  Everts Limnolegical Changes - ' _ Core Zores  Chronological Coverage of Cores

P32 LPMM4 FBS3 FBSY FBS12 FBSI4 IF2  IF6  RB2

1380 ' - : : s
T T ‘ _ A T — 11 1 ™
: o : + 1970 onward: Al3al blooms become more :
L + prevalent. ‘
5 + . 1 { Zone A
1360 + 1 : : -4 1939-1980 : : 1960
L L
- - ,
1940 1+ 1933 fessation of all mining in the catchment. + . ’ 1940
L 1928-78: Most significant period of mining in 1 1928-38: Period of very high sediment loading. | { Zore B
- the catckment's history. t Discolouration of the lake by mine wastes. | { 1923-1933 i
L 1930: Openving of Helston Sewage Treatment Works. L 1930 orwards: Treated cewage effluent irput
- + increases N & P availability. :
1920 + 1921: Major storm surge blocks adit ard causes + . 1920

L extersive flooding. %

1399 orwards: A more stable lake level and 1 dore C 1300

1300 + 1399 crwards: Continucus cperation of the adit +
- draining Loe Pool. ' + volume. . 1 1875-1927°
1580 + ' + , S : 1880
- 1375: Last record of Bar breaching. } 1875 orwards: Cessation of periodic marine | : .
- : incursions. Brackish influence decreases. | ; .
L + . i 9
i | | !
1360 | 1 ! 1350
- -‘h
1340 + + 1 : - 1340
! 1820 + - 1 . 1820
1300 1300

Fig. 8.1 Summary diagram of the main catchment events,
limnological changes, core zones and core
chronologies referred to in this study.
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é canalisation scheme which was implemented in 1946-47. The scheme was =
S =2as the problem of the flooding of Helston following high winter disc 3
[ the River Cober. This was to be effected by the straightening of portions of the
- river's course in the Log Valley.
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Plate 5.1 (a): Core LP3M3 (3m Mackereth core).
Surface to 140cm depth. 10cm subsamples are
shown with subsample numbers in parentheses.
Some prominent laminations are numbered to
enable comparison with other cores. Plate 5.1(a)
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140cm+ — 1 S0Ccm+
Zone B
Zone C
{15) (19)
150cm+s 190cm+
(16) (20)
160cm+q8 200cm+s
Continuous
Diatom Count
From Peel (21)
161-173cm
(17)
170cm+ 210cm+
(18) (22)
180cm+ 220cm+
(19) (23)
Plate 5.1 (b): Core LP3M3 (3m

140cm to 280cm depth

gection (161-173cm)
detailed in Section

Mackereth
10cm subsamples are
with subsample numbers in parentheses.

250cm+

(27)

280cm+

core) .

shown
12cm

used for the diatom analysis

7.4, is also marked.
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Plate 5.1(b)
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Plate 5.3:

length,

and

Core FBS9.

25.5cm wide.

The sample as shown is

Plate 5.3
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Ocm+ e

20cm+ o

30cm+»~

r—>50cm+|s

B0O71
70cm+le

(0]
=
N
=]
+
[

Zone B
Zone C

90cm+e

—»S0cm+

100cm+le

110cm+

120cm+ =

130cm+

140cm+

Plate 5.6(a): Core LP3M2 (3m Mackereth core).
Sediment surface to 145cm depth.
Plate 5.6(a)
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— 240Cm+ -

—— 1 S0cm+

250cm+)

160cm+ 200cm+ 4

170cm+ e 210cm+

180cm+ 4§ 220cm+

280cm+}

240cm+

Plate 5.6 (b): Core LP3M4 (3m Mackereth core),
145cm to 294cm depth.

Plate 5.6(b)
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Plate &§5.7: Core IF2. The pheotograph shows 2 tangentizl
csection through this cylindrical sample taken using the
‘icy-finger' sampler (see Plates 4.2 & 4.4) . Decspite
considerable disturbance during sampling, some very fine
stratigraphic detail is apparent. This section measures 24cm
in length. -

Plate §.7

L =113}



Plate 5.8: Core FBS14. The sample a= shown is 27cm wide at
the widest point and 60cm in length.
Plate 5.8
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Apperndix 2

designed by Lowe (1974}. His reference list has been
retained but with some additions Lowe's informaticon i=s

included for those species for which he had already compiled
ecological data. The majority of theidiatom taxa that are
listed in Appendix 1 are profiled here, 1including those of
particular ecological interest. The references from which the
information has been derived are given for each species and a
key to the reference numbers 1s ocutlined below. Eaéh of these

references is included in full in the reference listings on

L -

pages 207-241.

21 Blum {1957)

8]

Bock (1952)

.3 Budde (1931)

IS

Chelnoky (1968)
.5 Christiansen & Reimer (1963)

.6 Cupp (1943)

.10 Foged (1953)

.11 Foged {1954

12 Foged (16583)
13 Foged (1964) .
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B~
L

IS
I~

Foged (1968a)

Foged (1968hL)
Cemeinhardt (1926)
izsle & Heimdal (1970}
Hohn & Hellerman (1963)
Hérnung (1959)

Hustedt (1937-38)
Hustedt (1939)

Hustedt ¢

g42)

[

Hustedt (1949)
Hustedt (1955)
Hustedt (1957)
Jgrgensen (1948)

Jgrgensen (1952)

Kélgwitz'(lgiai

Folkwitz & Marsson (1908)
Lowe & Crang (1972)
McIntire (1966}

Manguin (1952)
Meril8inen (1967)

Niessen (195¢&)

Patrick & Fresse (1961)
Patrick & Reimer (1966)
Petersen (1943)

Proschkina-Lavrenke (1959}

Scheele (1952)

Schmidtz (1959}



Schroeder (1929)
Simonsen (1962)
Stoemer & Yang (1970)
Weber (1970)

Van der Werff & Hulls

¥jemperud (1977}

(1958-66)
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—_Taxon__Mebsim granulata (Enr) Ralfs var angushssima O. Mutler

References

3

lg

26|23 |4 @

Concensus & YNotes

pa

Acidobiontic

Acidonhilous

Indifferent

Alkaliphilous

Alkalibiontic

Mealiphilous

Zwae b2 -9.0 CB’. 2?)

Nucrlerc

Eutrophic

Mesotrophic

Oligotrorhic

Dyvstrophie

Eutvophic

naiooion

Polvhalobous

Euhalobous

Mesohalobous

alnpha range

beta range

Oligohalobous

halophilous

. indifferent

halophobous

EFurvhalobous

\Kd&@aemf

vaprobien

Polvsaprobic

Mesosaprobhic

alnha range
beta rance

Oligosaprobic

Saproohilic

Saproxenous

Saproohobic

Limnobiontic

Limnophilous

Meso Sep b

Indifferent

Rheophilous

Rheohiontic

Limnobievhe

General Habitat|lurrent

Marine

Estuary

Lake

‘Pond

River

Spring & Stream

Aeronhilous

Other

Specific Habitat

Euplanktonic

Pords + Lakas

Tychoplanktonic

Periphitic

epipelic

epilithic

epidendric

epizootic

epiphitic

attached

unattached

Eiu‘*Chah*bIAc

Dist.

Winter

Spring

Summer

Autumn

Temperature

Euthermal

Mesothermal

Oligothermal

Stenothermal

Metathermal

Furvthermal

IIndesignated

Salintty

M

MR

RM

B

RZ

ZR

A

Fresh-Backish

feosrabhical Aistribution and additional comments:
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Taxon Me,(ou'm italica (Ekr) Kitz

References Concensus # Motesg

4|2 j1o]n 1213 (2012¢ (26 (29|31 134169

pH

Acidobiontic AIhah]:L'.st )
Acidorhilous Inoliffeent

Indifferent -8 )
Alkaliphilous : Range &7-80(0.8) opt 28(c)

Alkalibiontic So-85(a9)

Nutriert

Tutrophic

Mesotrophic ’ It,\e,o-/»-p?‘\;c

Oligotrophic

Dystrophic

Halobion

Polvhalobous

Euhalobous .
Mesohalobous - /hd:#&v\* o

alpha range Helophobeus

beta range
Oliegohalobous
halophilous

indifferent

halophobous

Furvhalobous

Saprobien

Polvsaprobic

Mesosaprohic Ohbbsﬁpabb fo
alpha range

beta rance ) Sq;menws
Oligosaprobic - :

Sanrophilic

Saproxenous

Saproohobic

Limnobiontic : .
Limnophilous Ikdv&leh‘f‘

Indifferent

RPheophilous

Rheobiontic

General Habitat|Current

Marine

Estuary ‘ Lﬁkns ?%hds-éxvea

Lake

Pond » Qandl b\“fb‘\.ﬂ.(

River

Spring & Stream

Aerophilous

Other

Specific Habitat

Fuplanktonic

Tychoplanktonic | I ?en}l\df\o L

epipelic

Periphitic .
epilithic (Jobopl:.uhfbmo

epidendric

epizootic

epiphitic
attached

unattached

Seasonal]

Dist.

Winter
Spring
Summer
Autumn

Temperature

Euthermal
Mesothermal
Oligothermal
Stenothermal
HMetathermal

Furvthermal

Sq\;n;t‘

Undesignated

MR

i Fresh - @mekisk

feosravhical distribution and additional comments:

(‘os,;.o;,&'l.b‘.\ () diffoent Fo i, concoitehm (36) ; fin ﬁ;,/J ed7dl
Jempande clinates (13) |

(o 0-1%0 maft (49)._

Fea 0-5o
Si 0"2'0
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Taxon Melosim jugﬁehsii A‘aq.rdk

References Concensus & MNotes

Liliod

Acidobiontic

Acidoovhilous

Indifferent

Alkaliphilous

Alkalibiontic

Futrophic

Mesotrophic ‘ Eutophic

0Oligotrophic

NuCrierc

Dvstrophic

Polvhalobous

Euhalobous -

Mesohalobous

aloha range B- mesohalobeus

heta range

0ligohalobous

halophilous

naiooion

indifferent

haloohobous

Furvhalobous

Polvsaprobic

Mesosaprobhic

alnha range Meso S=beﬁ'1b

beta rance

011igzosaprobic

Sanrophilic

Japrooien

Saproxenous

Saproohobic

Limnobiontic

Limnophilous

Indifferent

Rheophilous

Rheobiontic

Marine

Estuvary

Lake

Pond

River

Spring & Stream

wenerdl napiLact vurrenc

Aerophilous

Other

Euplanktonic

Tychoplanktonic

Periphitic

enipelic

epilithic

epidendric

epizootic

epiphitic

Odpeclric naoicdac

attached

unattached

Winter

Spring

Summer

U18C.

Autumn

Euthermal

Mesothermal

Oligothermal

Stenothermal

WMetathermal

lemperacure

Eurvthermal

UIndesignated

™

MR

:M . Brackih

DalinTy

RZ

ZR

4

feosranhical distribution and additional comments:
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Taxon Melosim Vanans A—aoﬂi‘L

References Concensus & YMNotes

V]2 |6 |2 (e o feq|m |20 |21 [B6|22]29 |21 |3¢|37 )4 1| e3|es]es v ) i

Acicdobiontic

Acidoohilous

Indifferent

pn

Alkaliphilous

Alkalibiontic

Mealiphilous -
6-4-9-0 (,23.41)
ot abor -5 (a)

Twmge 5.0 —29-0 (49 OPt6I-ESen)

Tutrophic

Mesotrophic

Oligotrophic

NULI 1ern

Dyvstrophic

Evtrephie

Polvhalobous

Euhalobous

Mesohalobous

alpha range

heta range

Olipohalobous

halophilous

naiopion

indifferent

halophobous

Eurvhalobous

Wi eent

>aproboien

Polvsaprobic

Mesosaprobic

aloha range

beta rance

Oligosaprobic

Sanrovhilic

Saproxenous

Saprovhobic

B-meroscprobne
DA shoame Q grest-
@mpe

Limnobiontic

Limnophilous

Indifferent

Rheophilous

Rheobiontic

Indforent

uenerail Haoblitatg|Lurrenc

Marine

Estuary

Lake

Pond

River

Spring & Stream

Aerophilous

Other

Lﬁhns.@wdS.gPﬂ;ey.
S+Ewwuﬁitg*bkﬁl

Speclric tHabitat

Tuplanktonic

Tvychoolanktonic

Perivhitic

epipelic

epilithic

epidendric

epizootic

epiphitic

attached

unattached

Pariphuhic

bist.

Winter

Spring

Summer ‘

Autumn

Eiunnmef'%aﬂ“

Lemperature

Euthermal

Mesothermal

Oligothermal

Stenothermal

Metathermal

Eurvthermal

Ulndesignated

| awd
tﬁ\ﬁbafkan~u~l-+p )
Mo sethamned

Dalinity

M

MR

"M

R

RZ

ZR

A

-

Gesh -backisk

feo~ravhical distribution and additional comments:

Cosmopire (20); auny ocymiaihic G9); mdoffrest o ioa concatahion (zb);
Probobiy On ottgale Atbugen Wakustop (4); heq an QX‘(‘ﬂ\a-ﬂlChan'\J kge
eedlogicel rampe wWhich. oa e ong hawd ey masgine MQ 1~ ehophic
wadert ‘. Summor and 0ahe Shas haad, \Caae Groitas i kehamine w2l

1~ Semvovn + F&brvmd ( I‘j)
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~—Faron~ Paralia suleatn (ERr) kitz (e:x Melosim S uleate)

References Concensus # MNotes

(A15046)

Acidobiontic

Acidorvhilous

Indifferent

pH

Alkaliphilous

Alkalibiontic

Futrophic

Mesotrorohic

Nligotrorhic

Nutriert|

Svstroonic

Polvhalobous

Fuhalobous

Tesohalobous Euvhkealobous

alnha rance

beta range

O1ligohalobous

halophilovus

Halobion

indifferent

haloohohous

Zurvhalobous

Polvsaprobic

Mesosanrohic

alpha range

beta rancge

Oligosavrobic

Sanrovhilic

Saproxenous

Saprobien

Sapronhobic

Limnobiontic

Limnoohilous

Indifferent

Rheophilous

Rheohiontic

Marine

Estuary

Lake . ) )

Pond

River

Spring A Stream

Aerophilous

General Habitat|Current

Other

Tuplanktonic

Tvchorlanktonic

Perivhitic

epinelic

epvilithic

-epidendric

epizootic

epiphitic

Specific Habitat

attached

unattached

Winter

Soring

Summer

Dist

Autumn

Euthermal

Mesothermal

Dligothermal

Stenothermal

Metathermal

rurvthermal

Temperature

IIndesignated

™M

MR

RM

B : Manne

Salinty

RZ

R

VA

&

feco~rrarhical Aistribution and additional comments:

2-152



Taxon Podosia sl—e,\hg,cr (Bctllﬂg) Maun

References

m T

Concensus &

Notes

Acidobiontic

Acidoohilous

Indifferent

Alkaliphilous

Alkalibiontic

Futrophic

Mesotrophic

Oligotrophic

Dvstrophic

Polvhalobous

Euhalobous

Mesohalobous

aloha range

heta range

Oligohalobous

halophilous

indifferent

halophobous

Furvhalobous

EaJkalechS

Polvsaprobic

Mesosaprobic

alpha range

beta rance

0liposaprobic

Saproohilic

Saproxenous

Saprovhobic

Limnobiontic

Limnoohilous

Indifferent

Rheophilous

Rheobiontic

Marine

Estuary

Lake .

Pond

River

Spring & Stream

Aeronhilous

Other

Fuplanktonic

Tychobplanktonic

Perivhitic

evipelic

epilithic.

epidendric

epizootic

epiphitic

attached

unattached

ruee

Winter

Spring

Summer

Autumn

mvmperuru -

Euthermal

Mesothermal

Oligothermal

Stenothermal

Metathermal

Furvthermal

{Indesignated

M

MR

BM

R

Rz

ZR

A

Manwe

feosranhical distribution and additional comments:
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Taxon ])rvr'va\c\ Compressa Cweﬂ—Sbsﬂz;w

References

@

Concensus #

Notes

pH

Acidobiontic

Acidorhilous

Indifferent

Alkaliphilous

Alkalibiontic

Nutriert

Tutrophic

Mesotrophic

Oligotrophic

Dvstrophic

Halobion

Polvhalobous

Euhalobous

Mesohalobous

alpha range

beta range

0Olipgohalobous

halophilous

indifferent

haloohobous

Eurvhalobous

Evhalobous

Saprobien

Polvsaprobic

Mesgosaprohic

aloha range

beta rance

Oligosaprobic

Sanroohilic

Saproxenous

Saprophobic

Limnobiontic

Limnophilous

Indifferent

Rheophilous

Rheohiontic

General Habitat| Current

Marine

Estuary

Lake

Pond

River

Spring & Stream

Aeronhilous

Other

Specific Habitat

Euplanktonic

Tvchoplanktonic

Periphitic

epipelic

epilithic

epidendric

epizootic

epiphitic

attached

unattached

Dist.

Winter

Soringe

Summer

Autumn

Temperature

Euthermal

Mesothermal

Olipothermal

Stenothermal

HMetathermal

Furvthermal

Undesignated

Salinity

I -

MR

RBRM

R

RZ

ZR

4

Manwg

Geosravhical distribution and additional comments:

2-13¢



Taxon__ Thalassiosia psendonana ﬁxc.z..u Hesle and Heamdall

References Concensus & ‘lotes

pH

r2h{ey
Acidobiontic
Acidoohilous Ind: ?’4!
Indifferent :
Alkaliphilous
Alkalibiontic

Nutriert

Tutrophic
Mesotroohic
Oligotronhic
Dvstrophic

Halobion

Polvhalobous
Fuhalobous -
VMesohalobous Mesahealobovs
alpha range
beta range
0ligohalobous
halophilous
indifferent
halophobous

Saprobien

EFurvhalobous
Polvsaprobic
Mesosaprohic
alpha range
beta range
Oliposaprobic
Saprophilic
Saproxenous
Saprophobic

Limnobiontic
Limnophilous
Indifferent
Rheophilous
Rheobiontic

General Habitat| Current

Marine
Estuary . -

o 4 Manne or Estuciny
Pond

River

Spring & Stream
Aerophilous
Other

Specific Habitat

Fuplanktonic

Tychonlanktonic

Peripvhitic
epipelic
epilithic
epidendric
epizootic
epiphitic
attached
unattached

Dist.

Winter
Spring
Summer
Autumn

Temperature

Euthermal
Mesothermal
Oligothermal
Stenothermal
WMetathermal
Eurythermal
UIndesignated

Scﬂ‘u\.lt‘

M
MRB

| BM
3]

RZ
ZR
Z

“eosranhical Adistribution. and additional comments:

2-(35



Taxon_ Cuclolella. momaghiniana Witz

References Concensus # “iotes

3l4 |62 _.vﬂuru«m&w. w%nﬁee_ﬂﬁﬁ_

pH

Acidobiontice

Acidoohilous bv-v.«.o_ﬂvr——ndn

Indifferent onge &4—9-0 ANN#.FWV

Alkaliphilous : ¢ ; o Lo —2-5 (1)
Alkalibiontic = ﬁm - Phwmum

Nutrient

Futrophic

Mesotrophic , Etrephic

Oligotrophic

Dystrophic

Halobion

Polvhalobous

Euhalobous In..ovn.—en
Mesohalobous - -

alpha range

beta range

0ligohalobous

halophilous j
indifferent :

halophobous

Saprobien

Eurvhalobous

Polvsaprobic

Mesosaprobic ) Apha - Masosaprbic
alpha range ] -

beta range

Oligosaprobic

Saprophilic

Saproxenous

Saprophobic

Limnobiontic

Indifferent
Rheophilous

Limnophilous - —kaﬁ@ﬁx.f

Rheobiontic

General Habitat|Current

Marine

Estuary

Lake

Pond

River

Spring & Stream
Aerophilous
Other

Specific Habitat

Euplanktonic

Tychoplanktonic ] . m.a.ﬁrﬂ\f.n\

Periphitic !

epipelic ‘ TychoplanRionic

epilithic

epidendric - cud m..wfn.)ﬂ.*ﬁi&

epizootic

epiphitic

attached

unattached

Dist.

Winter
Soring
Summer -
Autumn

D€+<32P }Ryxwxrgér

Temperature

Euthermal
Mesothermal
Oligothermal
Stenothermal
Metathermal
Furvthermal
Undesignated

Salinity

M

o : Brackich -Fresh

RZ

R

VA |

Geooraohical distribution and additional comments:

A.ow!o.vor.*ue.. AN_\ucv,\ enryaxybiontc (26) ; o facutchne Wibogen rp.ou?dvf@.uv
calaim ndiffeent (36).

2-1%6



Taxon A’C—'Hnop‘tﬂob\u.c mdalahys (Railey) Ralfs

References

k9

Concensus &

Notes

Acidobiontic

Acidochilous

Indifferent

Alkaliphilous

Alkalibiontic

Nuctrlerx

EFutrophic

Mesotrophic

Oligotrophic

Dvstrophic

naiLooion

Polvhalobous

Fuhalobous

Mesohalobous

alpha range

beta range

0ligohalobous

halophilous

indifferent

halophobous

Eurvhalobous

£5urth=\L4L

d>aprooien

Polvsaprobic

Mesosaprobic

alpha range

beta rance

Oligosaprobic

Saprovhilic

Saproxenous

Saproohobic

Limnobiontic

Limnophilous

Indifferent

Rheophilous

Rheobiontic

uenerail daoitarc|uurrent

Marine

Estuary

Lake

Pond

River

Spring & Stream

Aeronhilous

Other

Ypecirlic Habitat

Euplanktonic

Tychoplanktonic

Periphitic

epipelic

epilithic

epidendric

epizootic

epiohitic

attached

unattached

urst.

Winter

Sprineg

Summer

Autumn

Lemperature

Euthermal

Mesothermal

Oligothermal

Stenothermal

Metathermal

Eurvthermal

Undesignated

Salinily

M

MR

BM

-

R

RrZ

R

z

hﬁuan;u»-gxaxizhtu

feosravhical distribution and additional comments:

C\ concactathon £ 3c0n ~g (L (us)

2-3%F



W]

7avon. Choebbaans mullern Lemmermana

Peferences Concensus 2 ‘ictes

lea

pH

Acidobiontic

Acidonhilous

Indifferent

Alkalinhilous

Alkalibiontic

Nutriert

Futrophic

Mesotroohic

Oligotrophic

Dyvstrovhic

Halobion

Dolvhalobous

Fuhalobous

Mesohalobous I

alpha range

beta range

0ligohalobous

halophilous

indifferent

haloohobous

Meso halobsus

Saprobien

Furvhalobous  JEW

Polvsaprobic

Mesosaprobic

alnha range

beta rance

0ligosaprobic

Sanrophilic

Saproxenous

Saprovhobic

Limnobiontic

Limnophilous

Indifferent

Rheophilous

Rheohiontic

General Habitat|Current

Marine

Estvary

Lake

Pond

River

Spring & Stream

Aerophilous

Other

Euplanktonic

Tvchoplanktonic

Periphitic

epipelic

epilithic

epidendric

eplzootic

epiphitic

attached

Specific Habitat

unattached

Dist.

Winter

Spring

Summer

Autumn

Temperature

Euthermal

Mesothermal

Oligothermal

Stenothermal

Metathermal

Furvthermal

Undesignated

Sqliv\;t\‘

M

MR

| BM

R

RZ

R

Z

Brackish

Geosraphical distribution and additional comments:

Nerhe (4’&)

2 3%



Taxon R‘r\abdu-nema minvtum otz

References

kq

Concensus #

Motes

pu

Acidobiontic

Acidovrhilous

Indifferent

Alkaliphilous

Alkalibiontic

ITULL AGIR

Tutrophic

Mesotrophic

Oligotrophic

Dvstrophic

Baivvivn

Polvhalobous

Fuhalobous

Mesohalobous

alpha range

heta range

Oligohalobous

halophilous

indifferent

haloohobous

Furvhalobous

Evhalobrus

QapLvvicu

Polvsaprobic

Mesosaprohic

alrha range

beta rance

‘0ligosaprobic

Sanroohilic

Saproxenous

Sapronhobic

Limnobiontic

Limnoohilous

Indifferent

Rheophilous

Rheohiontic

Ui dlL NnAauLLdL| vuLLelL

Harine

Estuvary

Lake

Pond

River

Spring & Stream

Aeronhilous

Other

Manne

dpecillcC naoicdcl

Zunlanktonic

Tvchoplanktonic

Perinhitic

epipelic

evilithic

epidendric

epizootic

epiphitic

attached

unattached

U1BLC.

Winter

Spring

Summer

Autumn

lewperature

Euthermal

Mesothermal

Oligothermal

Stenothermal

Wetathermal

FEurvthermal

Undesignated

danniry

M

MR

RM

v

RZ

ZR

A

Macne

feosranhical distribution and additional comments:

2-137



Taxon labellana fenestain (Lgnab) Kotz

References Concensus & Motes

4{R o1 12 e [26 (22 ]30]35 138145146149

Acicobiontic Acidophi lovs

Acidophilous b .
Indifferent renge 4-5-90(8,2%)

pH

Alkaliohilous ophmwn 5o -1 (4,23, 45)
Alkaliblontic | .

Eutrophice p Ruwd i el avhiewt

Mesotrophic iy
Oligpotrophnic Cond hient

Nutriert

Dvstrophice

Polvhalobous

Euhalobous » Healopliobous

Mesohalobous

aloha range

beta range

0ligohalobous

halophilous

Halobion

indifferent

halophobous

Eurvhalobous

Polvsaprobic

Mesosaprohic ; Ol\'aoSAthL “+

alpha range
beta rance Scpmxewsvs -+

Oligosaprobic B MeSDS“P“h"

Sanrovhilic

Saproxenous

sSaprobien

Saproohobic

Limnobiontic

Limnophilous Linmatriowhe

Indifferent

Rheophilous

Rheobiontic

Harine

Estuary T Lekes « Ponds

Lake

Pond

River

Spring & Stream

General Habitat]| Current

Aerophilous

Other

Fuoplanktonic

Tychoplanktonic . F%Jﬁphnhh awd

Periphitic

epipelic » altachod

epilithic

epidendric

epizootic

epiphitic

Specitic Habitat

attached

unattached

Winter

gpr\kg ¢ Avhumn Mmexamo,

Spring

Summer

Dist.

Autumn

Euthermal
Mesothermal

Oligothermal

Stenothermal

Metathermal

FEurvthermal

lemperature

UIndesignated

M

Salinity

e Fredwader - Qackick

feosraphical distribution and additional comments:

(o opt 1§0-0 - 2200 mq [l (14)
Fe opt 0-2.5
Si o-wo



Taxon__(abellada €1occulose (RohW) Kutz.

References

43|89 |io[nn 1213262}3o2!§638[u’k‘\

Concensus & “Motes

pu

Acidobiontic

Acidoovhilous

Indifferent

Alkaliphilous

Alkalibiontic

A15dopkdcus
Fewge 4-:2-%0 @ )
oth‘v-v\ S0-53 (%

U LA LG IR

Futrophic

Mesotrophic

Oligotrophic

Dyvstrophic

Mesotrophic +o
Ohso‘ﬁbP‘:lC +o
bsmP‘\lC’

naivuiv

Polvhalobous

Euhalobous

Mesohalobous

alpha range

beta range

0ligohalobous

halophilous

indifferent

halophobous

EFurvhalobous

Holq:kb%BuS

SapLuvisi

Polvsaprobic

Mesosaprohic

alpha range

beta rancge
Oligosaprobic -

Saprophilic

Saproxenous '

Saproohobic

K- Mesoseprobic +o
Seproxenovs

Limnobiontic —.

Limnophilous

Indifferent

Rheophilous

Rheobhiontic

Limnobnswhe

Leneral nyaplLdLj vurren

Marine

Estuary

Lake

Pond

River

Spring & Stream

Aeronhilous

Other

Dpeclric napicac

Fuplanktonic

Tychoplanktonic

Perivhitic

epnipelic

epilithic

epidendric

epizootic

epiphitic

attached

unattached

%npksh'c_ awd

U1ST.

Winter

Spring
Summer
Autumn

SP";“E\ +Avhmn maxma,

Lemperacure

Euthermal

Mesothermal

Oligothermal

Stenothermal

Metathermal

FEurvthermal

Undesignated

Dalnmy

M

MR

RM

R

RZ

ZR

z .|

feosraphical distribution and additional comments:
Cremapsiinm (1, 26, calesim 1 flvenst (36)

CA O-420-0 An[c.(q-c\)
Si O0-¢'0
Fe 035

2-14



Taxon qmmma+o}kom _gexpcd\'iv\a. CQA\'FS) Eur

References

Concensus &

Notes

pu

Acidobiontic

Acidorhilous

Indifferent

Alkaliphilous

Alkalibiontic

UL AR

Futrophic

Mesotrophic

Oligotrophic

Dvstrophic

[T Vv IVIFRVrN

DPolvhalobous

Euhalobous

Mesohalobous

alpha range

heta range

0ligohalobous

halophilous

indifferent

halophobous

Furvhalobous

Euvnclobous

vapLvwic

Polvsaprobic

Mesosaprobic

alnha range

beta rance

Oligosaprobic

Sanroohilic

Saproxenous

Saprovhobic

Limnobiontic

Limnophilous

Indifferent

Rheophilous

Rheobiontic

VEUCLAl HAULLAL] VUL LGHL

Harine

Estuary

Lake

Pond

River

Spring & Stream

Aeronhilous

Other

Mania

opELLLLIL uauvivac

Turlanktonic

Tychoolanktonic

Peripvhitic

epipelic

epilithic

epidendric

epizootic

epiphitic

attached

unattached

iDL,

Winter

Soring

Summer

Autumn

AGWpPCLaLULE

Euthermal

Mesothermal

Oligothermal

Stenothermal

Metathermal

Furvthermal

Indesignated

Sninay

™

MR

RM

=)

Rz -

ZR

7

Ceosravhical distribution and additional comments:

2142



o~

Taxon

Meadion cirevlare (Gev) Preein

References

{0

nin

(4

Ak

23

a3

Concensus & MNotes

pH

Acidobiontic

Acidoohilous

Indifferent

Alkaliphilous

Alkalibiontic

ﬁ1ha(ip\ﬂcus
muge 64 -0 @,n, 4—3)
Optmum Adwnd B-0 (¢)

Nutrient

Futrophic

Mesotrophic

Qligotrophic

Dystrophic

Evtephic

Halobion

Polvhalobous

Euhalobous

Mesohalobous

alpha range

beta range

0Oligohalobous

halophilous

indifferent

halophobous

lndd (Mi—

Saprobien

Eurvhalobous

Polvsaprobic

Mesosaprobhic

alpha range

beta range

Oligosaprobic

Saproohilic

Saproxenous

Saprophobic

Olgosprakic

Limnoblontic

Limnophilous

Indifferent

Rheophilous

Rheobiontic

General Habitat|Current

Marine

Rheotiehe o
Faumpbhcus

Estuary

Lake

Pond

River

Spring & Stream

Aerophilous

Other

Lebos, Pads , Ruves
Springs ¢ Shraciug

Specific Habitat

Euplanktonic

Tychopnlanktonic

Periphitic

epipelic

epilithic

epidendric

epizootic

epiphitic

attached

unattached

Eédpiqjhi,cv’
'Ge_l..bplanb.‘h’-\;c

Seasonall

Diet.

Winter

Svring

Summer

Autumn

‘Spmlﬁ ‘Sﬂ\\

Temperature

Euthermal

Mesothermal

Oligothermal

Stenothermal

WMetathermal

Euryvthermal

Undesignated

fquﬁtiuwwal aad
o l\So'Tkml -+
Mosgtenmal

Satinify

M

MB

| BM

R

RZ

ZR

z

Pedusies- Sackis

Geoeravhical distribution and additional comments:-

CasmoPS\'\’te‘u 6«.2‘&)) seldew \‘u.‘h.q-h‘,‘;;cs Czq)). C,_\(QPL“[@&@,S).J

G e t-é Lf&k Sge~ ercotzrhaee ()

2-143



Taxon Dichoma m\ﬂg‘@nur\,?mrurbwao\v )dnﬂlr/

References : Concensus & Yotes

Rb (35|44 |So| ¥

Acidobiontic

Acidovhilous Rvn...ﬂa.—_odh

Indifferent opt >3-0 (49)

pH

Alkaliphilous u~3€ ﬁ#
Alkalibiontic _ opt TU-F )

Tutrophic

Mesotrophic

Olipotrophic

Nutriert

Dvstrophic

Polvhalobous

Euhalobous .
Fesohalobous . I»_oﬂr__m.ch

alpha range

heta range

0ligohalobous

haloohilous

Halobion

indifferent

halophobous

Eurvhalobous

Polvsaorobic

Mesosaprohic

alnha range

beta rance

0liposaprobic

Sanroohilic

Saproxenous

Saprobien

Saprophobic

Limnobiontic

Limnophilous

Indifferent

Rheophilous

Rheobiontic

Marine

Estuary

Lake

Pond

River

Spring & Stream

General Habitat|Current

Aerophilous

Other .

Euplanktonic

Tvchoplanktonic - :m.CV/D’F*G’—P
Periohitic i

- epipelic

epilithic

epidendric

epizootic

epiphitie

Specific Habitat

attached

unattached

Winter

Soring
Summer

deasonay
Dist,

Autumn

Euthermal
Mesothermal
Oligothermal
Stenothermal
Metathermal
FEurvthermal

Temperature

Undesignated

Satinily

M
MR

Rzck il -Fede
RZ
7R | |

Z I T 1]

feo~ravphical distribution and additional comments:

Mesoogymeihe (26)
P@omc..urn.:,sb «6)

Ca opt O-140-0 gt (ae)
fe opt o025 .

Sy o-4g-0

2 -(uy



Taxon  Diatoma  wvulgare Bory

References i Concensus & Motes
LB {au [ 23 |9 20 |2ei23 2] 31 28[20]a3]01 A
Acidobiontic : . i Meelifiovhe 4o
Acidoohilous . i Ariecliphilovs
% [Fiearion:tous g b= 83 (6,23.43)
Alkalibiontic . optimum 2:2(#) 3-5-6-0(uA)
# | Tutrophic .
- [Mesotrophic Eutephue
B Oligotrophic )
Z | Dvstrophic
DPplvhalobous i .
Euhalobous mdifeent

Megohalobous

aloha range

beta range

Oligohalobous

halophilous

Halobion

indifferent

halophobous ul.vl

Furvhalobous

Polvsaprobic

Mesosaprobic mlgnvbmbmvagn..fo

alpvha range

0Oligosaprobic

beta rance - — . o .'Qumn;.var.‘w\.

Sarroohilic

Saproxenous

Saprobien

Sapronhobic

Limnobiontic

Limrophilous N_)Qa_vf,. leus

Indifferent

Rheophilous

Rheobiontic

Marine

Estuary

Lake

Pond

River

General Habitat|Current

Spring & Stream
Aeronhilous
Other

Fuplanktonic

Specific Habitat

Tychoplanktonic i V@?..VTU\ID cnd

Periohitic K ] . .
epipelic Epi }‘70
epilithic
epidendric
epizootic
epiphitic
attached
unattached

Dist.

Winter N "

Sporing Wiales Adpominst"
Summer
Autumn

Temperature

Euthermal

Mesothermal ms.ag— o
Oligothermal

Stenothermal - gwwolygbr».ro
Metathermal . _ . >>th44“ up

Eurvthermal
Indesignated

Salinify

M
MR
M
R
RZ
ZR
Z

Ceo~ranhical distribution and additional comments:

Co ot O-lo-0 ML (un)
mth 01+. 25-S.0
MWm Qﬂf o-lo

2 -145



—avon Fragilana brevistnat Grua.

References

q|8|aw0fi 12|20 |26|23|29 |35 |28[39|¢9

Concensus & ‘lotes

pH

Acidobiontic

Acidoohilous

Indifferent

Alkaliphilous

Alkalibiontic

Alealphifsvs

rage 65-9o (2, 27)
opr 7538 ()
mwge 63F-90049)

Nutriert

Eutrophic

Mesotrophic

Oligotrophic

Dvstrophic

Evtrophic

Halobion

Polvhalobous

Euhalobous

Mesohalobous j
aloha range

beta range

0Olipgohalobous

halophilous

indifferent

halophobous

FEurvhalobous

ot ffrent

Saprobien

Polvsaprobic

Mesosaprobic

aloha range

beta rance

0ligosaprobic

Saprovhilic

Saproxenous

Saproohobic

0~®3&V3&6..

Limnoblontic

Limnophilous

Indifferent

Rheophilous

Rheobhiontic

>;Qmm®&f*

General Habitat| Current

Marine

Estuary

Lake

Pond

River

Spring & Stream

Aerophilous

Other

Lekos v mw:x»

Specific Habitat

Fuplanktonic

Tvchoolanktonic

Periphitic

epipelic

epilithic

epidendric

epizootic

epiphitic

attached

unattached

Ron VPQ}.O

!

Seasana
Dist.

Winter

Spring

Summer

Autumn

Temperature

Euthermal

Mesothermal

Oligothermal

Stenothermal

Metathermal

Eurvthermal

Undesignated

Salinily

M

MR

| BM

R

RZ

ZR . J
Z

freil - Bechish.

Geooravhical distribution and additional comments:

m.oh?ov%..mnx me.w«v\. In & urda Zvge &f gn:m.\.ld

2 —-4b
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Taxon @y).—_gnt ...vms.pnur m.}...

References Concensus # MNotes

413 |2 | o|n i2[13] ]I [20R1 {26{2H3% 3513839 w6l

Acidobiontic L
Acidoohilous .J.—H’_.ﬁr ous
Indifferent rSnge 53I-90 G, 23)

Alkaliphilous s ol —m-
Alkalibiontic . optimvm 6 -3¢ D)

pH

Eutrophic .
Mesotrophic gaﬂ).n\
Oligotrophic
Dystrophic

Nutriert|

Polvhalobous &
Euhalobous " ..AW_ e
Mesohalobous — +|
alpha range
beta range
Oligohalobous
halophilous
indifferent
haloohobous

Halobion

FEurvhalobous
Polvsaprobic Rt~ ?D.m.uhn.vao).h
Mesosaprohic . .
alpha range + 9-@0%»18?
beta range i |
Dlipgosaprobic
Saprovhilic
Saproxenous
Saproohobic

Saprobien

Limnobiontic

Limnophilous ;&wg 1)

Indifferent 1 . .
Rheophilous P.f’ogaﬁ?n‘

Rheobiontic

Marine
Estuary . Labos cnd Pods
Lake B

Pond

River

Spring & Stream
Aerophilous
Other

General Habitat|Current

Fuplanktonic : ; ﬁ

Tychoplanktonic T g .. -

Periphitic gﬂv—)fJ*Jn\
epipelic
epilithic
epidendric
epizootic
epiphitic
attached
unattached

H Specific Habitat

Seasona
Dist.

Winter
Spring
Summer
Autumn )

Euthermal
Mesothermal
Oligothermal
Stenothermal
Metathermal
Furvthermal
Undesignated

Temperature

Feh - breckall

Sq\ir\\ﬁ
[SINEwed ]
% Faz

=

Geosranhical AdAistribution and additional comments:

. pﬂgﬁﬂxﬂx G, 2¢); Thawas ovnrfb:u QLu i QKG%.)«.NL)EN..F\ ﬁﬁ‘v

2 -t



Taxon  Sunedwz acus Kotz

References Concensus & Notes

b a8 ]9 ltoju 12| 21282329 | 30{21 (30 |39 lesTe

Acidobiontic fkeliphilovs

Acidoohilous >0 (8, 27
Indifferent Tn 62 (s, )

pH

Alkaliphilous ophmum 34 -+6(0)
Alkalibiontic

Nutriernt

Futrophic B
Mesotrophic Euboplic

Oligotrophic
Dvstrophic

Halobion

DPolvhalobous

Euhalobous \U\'d[w

Mesohalobous
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0ligohalobous

halophi lous
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3le(2la o] n|rh3 26R1F [« |4

o

Acidobiontic - Cq. A"hﬁ-‘ ;ﬂ\‘\l“

Acidovhilous
Indifferent Cle . 2 62-3A (8)

pH

Alkaliphilous

Alkalibiontic

Eutrophic "
Mesotrophic - ém\‘(’

Oligotrophic

Nutriert
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Lake

Pond

River B

Spring & Stream

Aerophilous

Other

Specific Habitat

Euplanktonic

Tychoplanktonic

Periphitic

epipelic

epilithic

epidendric

epizootic

epiphitic

attached

unattached

or phythe

Seasonall

Dist.

Winter

Spring

Summer

Autumn

Temperature

Euthermal

Mesothermal

Oligothermal

Stenothermal

Metathermal

Eurythermal

Undesignated

Salinily

MB

el - Rvecles

Geosravhical distribution and additional comments:

Eigmdh;db (-~ dﬁuﬁ>Phﬂ5(}Eﬂb§ﬁ§ (375

Cm O-5600 MJ((. CQ—“\)

fe 0-%So
Sy o-wo

2 6Y¥



Taxon blP‘&\eiS ‘p\)@“& @LUM)C(Q«VQ—

. References

SH

Concensus # ‘Yotes

Acidobiontic

Acidorvhilous

Indifferent

Alkaliphilous

Alkalibiontic

Nutriert

Futrophic

Mesotrophic

0ligotrophic

Dvstrophic

Halobion

Dolvhalobous

Euhalobous

Mesohalobous

alpha range

_bheta range

0ligohalobous

haloohilous

indifferent

haloohobous

Furvhalobous

Saprobien

Polvsaprobic

Mesosaprobhic

alnha range

beta rance

0ligosaprobic

Sarrovhilic

Saproxenous

Saprophobic

Limnobiontic

Limnophilous

Indifferent

Rheophilous

Rheobiontic

General Habitat|Current

Marine

Estuary

Lake

Pond

River

Spring & Stream

Aeronhilous

Other

Specific Habitat

Fuplanktonic

Tvchoolanktonic

Periphitic

epipelic

epilithic

epidendric

epizootic

epiphitic

attached

unattached

Seasonall

Dist.

Winter

Spring

Summer

Autumn

Temperature

Euthermal

Mesothermal

Dligothermal

Stenothermal

Metathermal

Furvthermal

indesignated

Salinity

M

MR

RBM

P

RZ

R

Z

fesl-&zckisk

feosravhical distribution and additional comments:

2-165



. Taxon Pfﬁr#.@r.ar V.\:C.r.&? Lotz

References Concensus & Yotes

& 13 19 [10|21]|26|231 30|34 | 28 |uS|U6| 49

pH

Acidobiontic PN
Acidoohilous Akeli philous

Indifferent rwge 62-80(2,23)

Alkaliphiious T Fo-55(y9)

Alkalibiontic opt 3.2 («)

Nutriert!

Futrophic

Mesotrophic Esbophic

Olipotrophic

Dvstrophic

Halobion

Polvhalobous

Fuhalobous \S&.. mw o +

Mesohalobous

alpha range

beta range

Oligohalobous

haloohilous

indifferent "

halophobous

Furvhalobous

Saprobien

Polvsaprobilc

Mesosaprobic S.Uowﬂva?.«\ >

alpha range

beta rance W|\rb.oho.v89.o

0Olipgosaprobic

Sanroohilic

Saproxenous

Saprovhobic

Limnobiontic | B N

Limnoohilous Lammobrioshe

Indifferent

Rheophi lous

Rheobiontic

Marine

Estuary

Lake

Pond

River

Spring & Stream

Aerophilous

General Habitat|Current

Other

Specific Habitat

Tuplanktonic

Tvchoolanktonic . p
Periphitic V@JV«G}.«\

epipelic

epilithic:

epidendric

epizootic

epiphitic

attached

unattached

Seasonal|

Dist.

Winter

Spring Wit~ Mhesa nom

Summer

Autumn

Temperature

Euthermal

Mesothermal

Oligothermal

Stenothermal

Metathermal

Furvthermal

Undesignated

Salinity

M

MR

M . Fresk -brackil

RZ

ZR .

A

feowraohical distribution and additional comments:

mvm?o.\&.r?a (3 : vsva G fomat \.r.ﬁ..\& heoo wosde (38)

Cn o420 mylt (@)
fe 0-50
Si 0-20

2-bk



Taxon NawvicJla cruphbaphale. Kitz

References

Concensus ? Yotes

Acidobiontic

Acidoohilous

Indifferent

pH

Alkaliphilous

Alkalibiontic

?_Fbrm?.;c»
ange 5.4-Fo (2,23 .u3)
o phmum and 80 (&)

FTutrophic

Mesotrophic

Oligotrophic

Nutriert

Dvstrophic

Evbophic T mossbephic

Polvhalobous

Euhalobous

Mesohalobous

alpha range

beta range

Oligohalobous

halophilous

Halobion

indifferent

halophobous

Furvhalobous

Ind 1ffrent

Polvsaprobic

Mesosaprobic

alpha range

beta range

Oligosaprobic

Sanrophilic

Saproxenous

Saprobien

Saprophobic

W@Tu?ﬂambv.or...c
- blemst af e broad
Spretnem Spacinam

Limnobiontic

Limnophilous

Indifferent

Rheophilous

Rheobiontic

lnd ek

Marine

Estuary

Lake

Pond

River

Spring & Stream

General Habitat|Current

Aerophilous

Other

lekos Rives
+Begs

Eunlanktonic

Tychoplanktonic

Perivhitic

epipelic

epilithic

epidendric

epizootic

epiphitic

attached

Specific Habitat

unattached

Winter

Spring

Summer

Seasonall

Dist.

Autumn

Spnng Suname’ + MStvaa

Euthermal

Mesothermal

Oligothermal

Stenothermal

Metathermal

FEurythermal

Temperature

Undesignated

Euytlaomal crnd
Ohgethenme.| to
Mesothammal

M

MB

| BM

Sq“n’ut’

YA
R

NN [d fo

Fel-Bacdkis\

Geosravhical distribhution and additional comments:

Gosumopsiten G 24), @inymeybontic (36); caletim \nd e (3¢)

2-163 ’



I.l\ﬂ;i Noavievla {ancoletn (Anerds) Kite

References Concensus & ‘lotes

wlg (a0 gl2e|z Ruﬂwu_.a”

Acidobiodntic Atk liphilsvs

Acidoohilous

-2-90(8.n,
Indifferent : range 63 9-0(2.23,47)

pH

Alkaliphilous opt abot 80 (4)

Alkalibiontic

Futrophic

Mesotrophic - . m(.?dVr.P

Oligotrophic

Nutriertt

Dvstrophic

Polvhalobous

Euhalobous .
Mesohalobous \I&.?’*

aloha range

beta range

Oligohalobous

haloophilous

Halobion

indifferent

haloohobous

Eurvhalobous

Polvsaprobic

Mesosaprohic

alpha range

Saprobien

beta range
01igosaprobic
Sanroohilic
Saproxenous
Saproohobic

Limnobiontic

Limnophilous i Fﬂx!mVP“}EQ
Indifferent ..

Rheophilous

Rheobiontic

Marine

Estuary N.Dbou L \?&n

General Habitat|Current

Lake

Pond

River

Spring & Stream
Aeronhilous

Other

Specific Habitat

Fuplanktonic
Tychoolanktonic .
Periohitic : ‘ Vgﬂﬁq}n
epipelic
epilithic .
epidendric " -
epizootic -
epiphitic
" attached
unattached

Winter

Spring
Summer

Seasonal|

Dist.

Autumn

Temperature

Euthermal
Mesothermal
Oligothermal
Stenothermal
Wetathermal
Furvthermal
Undesignated

M
MR

Satinity

E fFresk - Backisk

RZ
” _ -
Z

Geosravhical Adistribution and additional comments:

ﬁ,ouwxovbz«f Nﬁv\. Setuns o Prefer wter % ?wr el Okt \uwv

2-163



— Taxon  Naviedle ndtus Wallao

References Concensus # “iotes

pH

Acidobiontic

Acidoohilous

Indifferent

Alkaliphilous

Alkalibiontic

Nutriert

Tutrophic

Mesotroohic

Oligotrophic

Dystrovhic

Halobion

Polvhalobous

Euhalobous

Mesohalobous

alpha range

bheta range

0ligohalobous

haloohilous

indifferent

halophobous

Saprobien

Eurvhalobous

Polvsaprobic

Mesosaprobhic

alpha range

beta range

Oligosaprobic

Saprophilic

Saproxenous

Saproohobic

Limnobiontic

Limnophilous

Indifferent

Rheophilous

Rheobiontic

General Habitat|Current

Marine

Estuary

Lake

Pond

River

Spring & Stream

Aerophilous

Other

Specific Habitat

| Fuplanktonic

Tvchoplanktonic

Periphitic

epipelic

epilithic

epidendric

eplzootice

epiphitic

attached

unattached

Seasonall
Di

8t.

Winter

Spring

Summer

Autumn

Temperature

Euthermal

Mesothermal

Oligothermal

Stenothermal

Metathermal

Furvthermal

Undesignated

Salinity

M

MB

| BM

k=3
R

RZ
R

o

Geosraohical Adistribution and additional comments:

Sazms Yo Prefer wrier of o mimaml codest (37)




Taxon  Nowvella pereanna (Enr) Kitz

References ’ Concensus ? ‘otes

3t |8 |a 0|12z |26 3s]30] et b fcA ‘ -

pH

Acidobiontic . .
[TAcidoohilous , mhahphlcms

Indifferent ) Tauge 62-39 Cg)
Alkaliphilous B
. Alkalibiontic

Nutrient|

Futrophic
Mesotrophic
Oligotrophic
Dystrophic

Halobion

Polvhalobous
Euhalobous Mesohels trsug
Mesohalobous
alpha range
beta range _ M
0ligohalobous
halophilous
indifferent
halophobous

Saprobien

Eurvhalobous
Polvsaprobic
Mesosaprobic
alpha range
beta range
Oligosaprobic
Saproohilic
Saproxenous
Saprorhobic

Limnobiontic
Limnophilous
Indifferent
Rheophilous
Rheobiontic

General Habitat)Current

Marine

Estuary

Lake

Pond

River

Spring &.Stream
Aerophilous
Other

Specific Habitat

EFuplanktonic

Tychoplanktonic

Periphitic
epipelic
epilithic
epidendric
epizootic
epiphitic
attached
unattached

Seasonal]

Dist.

Winter
Spring
Summer
Autumn

Temperature

Euthermal
Mesothermal
Oligothermal
Stenothermal
Metathermal
Eurythermal
Undesignated

Salinity

M
MB
| BM
R
RZ
R

Bracensi_

N

Ceosravhical distribution and additional comments:

Szt to prefr waler of hglh miaal condest (3?)

1-13o



Taxon  Naviedle rhynchomphale. Ktz

References . Concensus # ‘“otes
41919 [tolit [R|R2of2r mow_uww»_ﬁﬁs

pH

Acidoblontic b r . L.
Acidovhilous _ Akcliphilous

Hd&.wmmdmbn ﬂ.smn@.b |$.0 mw\ﬂvﬂ..u
Alkaliphilous 2 Fedidn IR ov*.!.)vu.w..»b mkv

Alkalibiontic

Nutriert]

Futrophic j .
Mesotrophic - Evtaphic —Mmesoiephic
Oligotrophilc
Dystrophic

Polvhalobous
Euhalobous _Tb?mn\ﬂr._\ o
Mesohalobous B .

alpha range Helop hilout

Halobion

beta range
0ligohalobous
halophilous
indifferent
halophobous

Eurvhalobous >
Polvsaprobic : .
Mesosaprobic ) m — Mesosaprobne
alpha range
beta range
Oligosaprobic
Saprophilic

Saprobien

Saproxenous
Saproohobic

Limnobiontic
Limnophilous : Inotifered—
Indifferent -

Rheophilous
Rheobiontic

General Habitat|Current

Marine
Estuary
Lake p

Loke Pads
River

Spring & Stream
Aerophilous
Other

Specific Habitat

| Euplanktonic

Tychoplanktonic :

.Periphitic . -
epivelic . p\..}*ﬁ
epiiithic - )
epidendric
eplzootic
epiphitic
attached
unattached

Seasonall

Dist.

Winter - - — .
mvwwsm Spning awd vtuma

Summer ?)D;ar»bf
Autumn

Temperature

Euthermal
Mesothermal
Oligothermal
Stenothermal
Metathermal
Eurythermal
Undesignated

Salinity

M
MB

BN Fesk-&rechio
BZ

ZB
Z

Geoeraohical distribution and additional comments:

Cosmopstiinn (21,24); maseovaymoctic (26); saems + prefer wate of hugia
mungal contedt (39)

Ca l¢o-0 ~2800 =g (L ()
fe o025
S o—-v.o

2-13)



Taxon Navievien M@c’.ﬂcr}} Goarw.

References Concensus ? Yotes

a2 [a|o]|ale]nlzd e

pH

Acidobiontic ) .
| Acidoohilous : ludifrect—
Indifferent _ﬂs;mb S4-2T4 ﬁu . NAJ
Alkaliphilous :
Alkalibiontic ophmuw cist €4 (W)

Nutriert

Eutrophic

Mesotrophic Olgutrphic to

0ligotrophic Euhothic
Dvstrophic

Halobion

Polvhalobous
Euhalobous ..f&.* 5 .T.V
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Rheobhiontic

Ruasphilous tv
T)Q;mw\dth

General Habitat|Current

Marine

Estuvary
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Studies of the formation and deposition of annually-laminated
sediments in Loe Pool, Cornwall, U.K.

P. E. O’SurLivan, M. A. Coarp, S. M. Cousen and D. A. PiCKERING |

With 2 figures in the text

Introduction

Recently, paleolimnologists have become increasingly interested in studies of annually-lam-

inated (varved) lake sediments (RenBerG 1982; RENBERG & SEGERSTROM 1981; Saarnisto 1979).
" Four main types, here termed calcareous, ferrogenic, biogenic, and clastic (O’SuLLivan 1983), have
been described. -

The first three are formed in lakes deep for their surface area, and consists of a mixture of
mainly autochthonous, and some allochthonous matter. Their composition largely reflects
seasonal patterns of production and deposition within the lake. Clastic laminations, however,
may be composed almost entirely of allochthonous material, and their structure thus reflects sea-
sonality of sediment supply from catchment to lake. The area of the catchment compared to the
area/volume of the lake also seems to be an important factor in their formation, as does the rate of
sediment supply versus the rate of in-lake mixing processes (O’SuLLivan 1983).

So far, most paleolimnological studies have concentrated on the first three types. Here we pre-
sent, however, a study of annual laminations formed in a small, shallow lake, whose sediments are
almost entirely clastic in origin.

Site description

Loe Pool (Fig. 1) is a coastal lake (A =55.6ha, V=3.09x 10°m3, Zpa=11m, Z; =4m,
D = ca. 55km?) 1km south of Helston, Cornwall, U.K. (latitude 50°4’ N, longitude 5°17' W,
altitude 4 m).

It was formed by the damming of the River Cober by a shingle bar. This was in existence by
the mid-C'é, but it was not until 1800 A.D., when a tunnel (or adit) was constructed to drain the
Pool to the sea, that it became a stable permanent feature. Before then both spontaneous out-
breaks of lake water, and deliberate “bar-breaking”, in order to alleviate floods, were a common
occurrence (CoARD unpubl.).

Earlier {Coarp et al. 1983; O’SuLLivaN et al. 1982; SMoLa et al. 1981) we have described the
topmost 3 m of Loe Pool sediments, which consist of annually-laminated clays. In this paper we
present further stratigraphic studies, including results of investigations of deeper sediments
(3—5m).

Methods

Our previous longest core of Loe Pool sediment, whose stratigraphy was described by SnvoLa
et al. (1981), was taken with a 3 m MackereTH sampler at the location shown in Fig. 1. In the last
five years, we have also taken over fifty shorter (1—1.5 m) cores, using both mini-MackererH, and
two types of freezer samplers (HuTrunen & MERILAINEN 1978; Saarnisto 1979).

We obtained cores of the deeper sediments using the “Russian” peat sampler (Jowsey 1966),
which we operated from a raft anchored some 200 m north of the MackererH coring station (Fig.
1). The cores were wrapped in aluminium foil and polyethylene, and sealed in the field. In the lab-
oratory they have been stored at 8 °C.

0368-0770/84/0022-1383 $ 1.25
© 1984 E. Schweizerbart’sche Verlagsbuchhandlung, D-7000 Stuttgart 1
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Fig. 1. Loe Pool, Cornwall, showing position of
3m MAckereTH core (*), and “Russian” cores
(®). Depth contours in m.

Lamination counts were prepared by direct measurement, and using infra-red (black & white),
and colour photographs. Sediment description was carried out using MunsetL colour charts, and
the classification system of TroELs-SmrTH (1955). Samples for diatom and XRF analysis were pre-
pared by the methods described in Coaro et al. (1983).

Results

(1) Sediment description
By the TroELs-SMmiTH system, the Loe Pool sediments may be described as:
As 4 strf 4 clas O sicc 2 nig (var)

i.e., a highly laminated, compact, plastic, unhumified clay of variable colour. The up-
permost 20—60 cm, however, consist of a watery dark-brown clay-gyttja, below which
is a pink clay, composed mainly of haematite (Fe;Os) deposited during tin-mining
operations in the 1930s (Coaro et al. 1983).

The source of this material was the Porkellis United mine, 10 km north of Helston,
which ceased operations in 1938. Multiple coring has shown that it is widely distributed
throughout the lake, so that we are able to use it as 2 rapid means of intercore correla-
tion (O’SuLLvan et al. 1982). These studies have also shown that the thickness of the
brown clay-gyttja at the deep-coring site is 20cm. The stratigraphy of the deep core is
therefore:

(0—20cm) Dark brown watery clay-gyttja

20—-32cm Pink haematite clay (MunseLL Soil Colour nos 5YR 3/4-4/ 4), containing
two black laminations.

N
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32—97cm Massive grey (10YR 3/2) and dark grey (2-5 Y 2/0) clay.
97—282cm Regularly laminated black (10YR 2/1) and grey (7-5YR 2/0) clay, each
pair ca. 1—3cm thickness. Pink laminae replace greys at 144—145cm,
151—152cm, 153—154cm, 163—169cm, 195—197cm, 200—201cm,
205 cm, 209—210cm, 226—230 cm, 232—233 cm, 235 cm and 237—238 cm.
282—286cm Yellow-brown (2.5Y 3/2, 5Y 2.5/2) clay
286—326 cm Further grey-black laminations

326—533 cm Stiff (sice 3) brown (2.5Y 3/2) clay with many fine (ca. 1 mm), and several
prominent {ca. 5 mm) pale grey (5Y 5/1) laminations.

Below 533 cn this clay was impenetreable to the Russian peat sampler.

Many parts of the core also contain much finer (ca. 1 mm) laminae, whose colour
varies against that of the main laminations. Thus in pink and grey layers fine black la-
minae are often present, whereas black layers may contain fine pink or grey ones.
Below 326 cm, besides the abundant grey-green fine laminae already mentioned, dark
brown, pale brown and black layers are also seen.

The pink haematiteclay (20—32cm) is the prominent marker horizon deposited in
the years 1937—38. The massive grey clay (32—97 cm) was also deposited in the 1930’s
(SmMora unpubl.), and consists largely of mining waste. The regularly-laminated section
(97—282 cm) is that shown by SmoLa et al. (1981) to contain annual laminations. The
brown clay below 326 cm predates the onset of black-grey lamination formation.

(2) Chronology

As pointed out, the pink and grey clays (20—97 cm) date from the 1930’s. This find-
ing has been confirmed by *’Cs-dating of the overlying clay-gyttja (SmoLa et al. 1981).
Counting of the black-grey laminations indicates that the yellow-brown clay at 282—
286 cm dates from ca. 1840 (A.D.). Below this are a further 25 laminations, so that the
junction between the brown clay and the overlymg black/grey laminae probably dates
from ca. 1815 A. D. (see below).

(3) Diatom analysis

Results of a preliminary diatom analysis of the brown clay below 326 cm show the
presence of a very diverse flora, the planktonic elements of which are dominated by
Diatoma elongatum (LynceYe) AcarpH, and Thalassiosira pseudonana (HasLEr &
Hempat). Brackish influence, in the form of marine taxa such as Melosira sulcata (En-
RENBERG) KUTzING and Coscinodiscus spp. is also recorded. We conclude that this section
shows the presence of a freshwater lake which was under some brackish influence. In
the lowest 0.5 m, the scales of a Mallamonas sp. are also found, more abundantly in the
brown matrix of the clay than in the grey-green laminae.

(4) Sn analysis

Results of XRF analysis of this core for Sn are shown in Fig. 2. A strong contrast is
seen between the lowest brown clay, where values are mainly below 200 ppm, and the
overlying black/grey laminations, where they reach 600—3600 ppm. The increase in Sn
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Depth{m)
1
2 — -
— 1
: ]
3
gt
. Fig.2. Sn content of Loe Pool sediment
(2—5m), based on XRF analysis. Arrow
— indicates position of junction between
o 1800 3600 brown clay and overlying black/grey
Snippmi laminated clay.

values lies below the transition between these two sediment types. According to the
lamination count the peaks in Sn at 195—205cm, 235—245cm, and 285—295 cm, date
from ca. 1885, 1870 and 1835 (A.D.). These correspond closely with historical records
of periods of mining activity in the catchment of the Pool (Coarp unpubl.).

Discussion and conclusions

Below ca. 3.25m of annually-laminated lacustine sediments, Loe Pool contains a
brown, finely-laminated clay, also formed under freshwater conditions.

XRF analysis shows that Sn levels in the sediments increase strongly in the black/
grey laminated clay rising to a number of peaks which can be shown, on the basis of
varve counting, to correlate with documented phases of increased mining activity.
Shaft-mining in the Cober catchment began in ca. 1780 (A.D.), but did not expand until
ca. 1840 (Coarp unpubl.).

The major part of the core examined here is composed of a laminated black/grey,
occasionally black/pink clay. On the basis of diatom microstratigraphy, Simora, Coarp
8 O’SurLvan (1981) showed that the black laminae correspond to the summers and the
grey/pink to winters. The colour changes appear to be associated with both seasonal
variation in sediment supply to the lake, and changing redox conditions in the water
column.

When air-dried, the black laminae change colour to a bright orange (10YR 6/8)
whereas the greys remain almost the same. This suggests that the summer layers contain
reduced Fe species, and were laid down under reducing conditions. The winter layers,
however, contain clays deposited in an oxidizing environment, as does the brown clay,
which underlies the black/grey laminations.

Conditions in which reduced sediments may be deposited do exist from time to time
in Loe Pool. For example, in the summer of 1983, thermal stratification developed and
hypolimnetic waters below 8 m contained very little oxygen (<1.5%, 0.1 mg™'; A. M.
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Greaves, K. P. Lacey pers. comm.). In former times, when the lake was somewhat
deeper (Z >7 m), this may have happened even more frequently.

However, on the deepest sediment so far recorded, although there are laminations,
these do not contain layers of black, reduced sediment. During the C19 therefore, a
change in the (bio)geochemistry of the Pool took place, leading to the establishment, on
a seasonal basis, of reducing conditions. This process along with the nature of the lam-
inations within the brown clay will be subject of future investigations.
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Annual laminations in the
sediments of Loe Pool, Cornwall
H. L. K. Simola

Karelian Institute, University of Joensuu, SF-80101 Joensuu 10,
Finland .

M. A. Coard & P. E. O’Sullivan

Department of Environmental Sciences, Plymouth Polytechnic,
Drake Circus, Plymouth, Devon PL4 8AA, UK

Annually laminated freshwater lacustrine sediments have been
recorded at several sites in central Europe'*, North America®™**
and Fennoscandia’***. The presence of laminations may reflect
either (1) regular changes within the lake ecosystem itself or (2)
variation in the intensity of erosion and transport of material
from the catchment, particularly where instability in the lake-
watershed system has occurred as a result of human activities?,
The principal cause of lamination is, therefore, seasonal varia-
tion of environmental conditions, particularly climate. Lakes
with laminated sediments tend to be physically deep, exhibit a
strong seasonal stratification, and be situated in areas of
continental climate. We describe here what we believe to be the
first reported instance of a long sequence of laminated lake
sediments from Great Britain. Unlike most of the previous
examples, these have been formed in a shallow, polymictic lake,
in an oceanic climate.

Loe Pool (Fig. 1) is a eutrophic freshwater lagoon at
~4 m OD, 1km south of Helston in south-west England (GR
SW 648250, lat 50°4'N, long 5°17°'W) with an area of ~44
hectares and a mean depth of 4 m. Its catchment covers
~50 km?, and is mainly farmland, with one major settlement
(Helston, population ~10,000). The main stream entering the
pool is the River Cober, which drains ~90% of the total
catchment. In the nineteenth and early twentieth century this
area was the site of extensive mining operations, principally for
tin?3,

Three sediment cores were taken from beneath ~7 m of water
at the location shown in Fig. 1, where studies (M.A.C. unpub-
lished data) indicate that an undisturbed conformable sequence
of sediments is available. One was obtained using a 3-m version
of the Mackereth corer’® and two with 1-m in situ freezing
device?’. The Mackereth core was frozen at ~—20°C to
preserve lamination. The surfaces of all cores were then cleaned
while still frozen to facilitate description and photography of
sediment structures. The stratigraphy of the three cores was
easily matched by using prominent marker horizons and
characteristic sequences of laminations.

The cores were then allowed to dry in the freezer for a few
days to allow adhesive tape preparations to be made'®. These
enable the fine structure of the sediment to be examined,
especially for changes in abundance of sub-fossil diatoms. The
stratigraphy of the sediment at the sampling site was:

0—40 cm: Highly organic gyttja, with four or five pairs of light
and dark brown laminations just below the sediment sur-
face (0-5 cm), the rest more homogeneous.

40-120 cm: Irregularly laminated sequence containing red and
grey clays alternating with darker layers.

120-300 cm: More regularly laminated sediment consisting of
paired grey and black layers, average thickness 3 cm per
pair.

The sections 0-7.2 cm, 40-110 cm, 194-206 cm and 230-
242 cm were examined. Remains of diatoms, other algae and
vivianite crystals were recorded in consecutive 200-um fields.
We shall concentrate here on information obtained from the first
and third sections, results being presented in Figs 2 and 3.

In all sections studied, diatom and other algal taxa appear in

repeating sequences, the cyclic nature of which we attribute to
seasonal algal production and sedimentation. It is therefore
possible to define annual increments of deposition, which cor-
respond closely with clearly visible stratigraphic changes. We
can therefore identify laminations in these sediments which are
truly annual in their nature. Interruptions to the sequence are
mainly associated with the deposition of layers of clay, some-
times massive, in which diatoms are relatively scarce, and which
we consider to represent dilution of diatom influx by allo-
chthonous, clastic material.

For example, in Fig. 2 (0~7.2 cm),six phases (a—f) are defined.
In each of these, Thalassiosira pseudonana and. Cyclotella
meneghiniana are succeeded by Asterionella formosa, Melosira
granulata var. angustissima and then Melosira varians. In mon-
thly plankton sampling of the pool by one of us (M.A.C.) in
1979, the first two taxa were prominent during spring and early
summer, and the Melosira species in the autumn and winter. It is
therefore considered that this sedimentary sequence records
seasonal diatom succession in the pool, the Thalassiosira/
Cyclotella stages representing the spring and summer, the
Asterionella/Melosira stages the autumn and winter. The
appearance of Fragilaria spp, and ‘other’ (mainly sessile) dia-
toms in layers thought to represent the winter, would then be
consistent with the idea of increased influx of sediment from the
littoral and the catchment during these months. Similarly, the
summer abundance of Pediastrum boryanum in lake plankton
samples is recorded in summer laminations. Crystals of vivianite
(Fe;(PO.),-8H,0) seem to be concentrated in some winter
layers. This has also been observed in Lovojarvi (Finland)'”-'*,

In this section, summer layers coincide with the lighter bands
of sediment, and winter layers with the darker. Below 5 cm,
however, the sediment structure and the diatom peaks are less
well defined. Inspection of these and other cores indicates
considerable bioturbation of the sediments between 5 and
40 cm. . ‘

Figure 3 (194-206 cm) shows a section in which five peaks of
diatom deposition (p-t) are separated by relatively barren
layers. The most abundant taxa present are Chaetoceros muel-
leri, Surrirella ovata and Synedra rumpens, which tend to appear

Fig. 1 Loe Pool, Helston, Cornwall, showing depth contours
(dashed line) and position of coring site (@).
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Fig. 2 IR photograph of and results of diatom, other algal and vivianite crystal counts from the section 0~7.2 cm of frozen sediment from Loe

in a sequence which denotes seasonal succession. On three
occasions, maxima of these planktonic diatoms are immediately
followed by peaks of Cysta microcarpa (sensu Nygaard)*. We
interpret the planktonic diatom peaks, which coincide with
darker bands of sediment, as representing the summer months,
and the relatively barren layers, which correspond to the grey-
brown clays, and in which ‘other’ diatoms largely occur, as the
winter.

" Figure 4 clearly shows that despite the oceanicity of the
climate of this part of Europe, a pronounced winter maximum of
rainfall and stream flow occurs, and that summer temperatures
substantially exceed those of the winter. This contrast between
the seasons seems sufficient to account for the formation of the
Loe Pool laminations.

] w0
Number of diatom valves

Fig. 3 IR photography. and results of diatom and Cysta micro-

carpa counts from the section 194-206 cm of a frozen sediment

core from Loe Pool. Irregular, diagonal striations are caused by
ice-crystal formation during freezing of the Mackereth core.

From 300 to ~120 cm these consist of pairs of black (summer)
and grey-brown (winter) layers, recording increased inflow of
clastic material in the winter months, covering a period of
~60 yr. Then, between 120 and 40 cm, massive clay layers
occur, which, according to diatom analysis not described in

Pool.

detail here (H.L.K.S. and M.A.C., in preparation), cover a
period of only 7 yr. Here a high proportion of the sediment
consists of material originating as mining wastes, and peaks in
planktonic diatoms are separated by as much as 20 cm of clay in
which diatom influx has been considerably diluted, thus indicat-
ing very rapid accumulation. We correlate this sequence with the
most recent period of active mining in the catchment which
ended in AD 1938. Within this section, two layers of red,
haematite-rich clay occur, the upper at 40-46 cm, the lower at
65-70 cm. Documentation®® shows that during the 1920s and
1930s the pool was heavily polluted by mining wastes, often to
the extent that discoloration of the waters occurred. We there-
fore conclude that the red clay layers were deposited during this
time. Between 1860 and 1920 active, but less intensive mining
took place?*. Above 40 cm, laminations are not observed until
~5 cm from the sediment surface. Here there are four or five
laminations which are not visually prominent, but which are well
defined in the algal stratigraphy. Between 5 and 40 cm the
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Culdrose.




Fig.5 Scanningelectron micrograph of Thalassiosira pseudonana
Hasle et Heimdal from Loe Pool plankton samples. (Photograph
Martin Coard.)

sediment is considerably bioturbed, but '*’Cs analysis shows
that the 1963 peak lies between 14 and 16 cm depth. This
suggests a mean accumulation rate for the section between
16 cm and the sediment surface of 1cmyr™', which is in
agreement with the rate calculated from lamination counts just
below the sediment surface.

The section 0-40 cm, between the top of the upper haematite
clay and the sediment surface, thus represents the period since
1938, and has a mean accumulation rate very close to 1 cm yr™".
Together with a sedimentation rate of 80 cm in 7 yr for the
section 40-120 cm (based on diatom stratigraphy), and of
3cemyr ! for the section 120-300 cm (based on lamination
counts), this estimate allows us to conclude that the Loe Pool
cores cover a period of ~110 yr.

Between ~1870 and ~1920 the main cause of lamination
seems to have been a steady inflow of mining wastes in winter.
During the period of most intensive mining (1920-38) this
increased to massive proportions (80 cmin 7 yr). Between 1940

and 1975 laminations were not formed. The presence of the
remains of numerous burrows indicates that this was a phase of
considerable benthic activity. The formation of laminations in
very recent years is attributed to increased eutrophy of the pool,
which has led to occasional instances of anoxia at the sediment
surface during the summer months. These most recent lamina-
tions are therefore being produced in different conditions from
those formed at an earlier date, which may in part account for
colour difference between the respective summer and winter
layers.

We thank Lieutenant Commander J. P. Rodgers and the
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also thank R. S. Cambray for '*’Cs analysis and Dr A. C.
Hamilton for the loan of a Mackereth corer. The work was
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by a grant from the Alfred Kordelin Foundation (Finland).
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Fig. 1. Loe Pool, showing depth contours (m) and main coring
site (asterisk). Inset map indicates the location of the lake's
catchment area near the SW tip of Great Britain.

Table 1. Principal physical and hydrological characteristics of
Loe Pool.

Latitude 50° 04’'N
Longitude AW
Altitude 4mOD
Area (A) 55.6 ha
Length (L) 1.25 km
Breadth (B) 250 m
Maximum depth (Z_, ) 10.67 m
Mean depth (2) 347m
Relative depth (Z )* 1.27
Volume (V) 1.93 X 106 m?
Mean hydraulic residence time 20 days
Area of drainage basin (D) 50 km?
D/A 98.9
*Z =507, \/rr(—‘l— )

VA

Sediment stratigraphy and chronology

The location of the main coring site is shown in
Fig. 1. Here occur sediments that are undisturbed
either by the influence of the river Cober, or by
marine incursions through Loe Bar. These appear
to have taken place until the late nineteenth cen-
tury.

The stratigraphy of the upper 3 m of Loe Pool
sediment has been reported by Simola ez al. (1981),
and by O’Sullivan er al. (1982). At the top of the
sediment are found 20-40 cm of dark brown clay-
gyttja, underlain by a thick layer of red and grey

Fig. 2. Infra-red photograph of a frozen sample of the upper-
most sediments of Loe Pool. Junction between brown clay-gyt-
tja and red haematite-clay occurs in this section at 36 cm (Photo-
graph: S. Johnson).
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Abstract

The sediments of Loe Pool, a eutrophic coastal lake in south west England, consist largely of laminated
clays and clay-gyttjas. Studies of the diatom microstratigraphy of frozen sediment cores from the Pool
indicate that the laminations are annual, and that they contain pairs of light and dark bands formed by
seasonal variations in the supply of sediment to the Pool from its catchment. Analysis of the magnetic
properties of individual laminations demonstrates the presence of physical and mineralogical microstratigra-
phic variations, which may also be related to seasonality.

A varve chronology, which is confirmed by 137Cs analysis and historical records, has been used to provide a
timescale for the interpretation of data from other paleolimnological studies. A close agreement between
variations in the abundance of sedimentary Sn, and the history of mining in the catchment, has been found.
Similarly, analysis of total organic matter, total phosphorus, sedimentary chlorophyll a, sterols, diatoms and
Cladocera in the uppermost sediments all indicate eutrophication of the Pool in the period AD 1940 to the

present.

Introduction

The sediments of Loe Pool (Fig. 1), a small eu-
trophic coastal lake, 1 km south of the town of
Helston, Cornwall (south-west England) are annu-
ally-laminated (Simola ez al. 1981). Here we present
a summary of studies undertaken so far on the
paleolimnology of the Pool, which was originally
formed by the damming of the mouth of the river
Cober by a shingle bar. The morphometry of the
present basin is shown in Fig. | and the major
physical and hydrological characteristics of Loe
Pool and its catchment are listed in Table 1.

Most of the northern half of the catchment is
underlain by the Carnmenellis granite, with which
several areas of former mining, especially for cassi-
terite (SnQ,), are associated. The major contem-

Hydrobiologia 103, 185-191 (1983).

® Dr W. Junk Publishers, The Hague. Printed in the Netherlands.

porary economic activity is farming and the main
town in the catchment is Helston (population ~
10 000). A further important centre of population is
the military base of RNAS Culdrose, commissi-
oned in 1947,

In a number of recent years, visible blooms of
green (Chlorella, Volvox spp.) and blue-green (Mi-
crocystis aeruginosa) algae have appeared in Loe
Pool. The lake receives from its catchment some
300t Nand 14t P a"!. About 75% of the N comes
from agricultural run-off, and ~809 of the P from
two sewage treatment works, serving Helston and
Culdrose. The main taxa present in the phyto-
plankton are characteristic of eutrophic lakes. In
August, total chlorphyll a levels in the water -
column may exceed 500 ug I-! in sheltered parts of
the lake.
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Fig. 1. Loe Pool, showing depth contours (m) and main coring
site (asterisk). Inset map indicates the location of the lake’s
catchment area near the SW tip of Great Britain.

Table 1. Principal physical and hydrological characteristics of
Loe Pool.

Latitude 50° 04'N
Longitude 5° 17 W
Altitude ) 4mOD
Area (A) 55.6 ha
Length (L) [.25 km
Breadth (B) 250 m
Maximum depth(Z__ ) 10.67 m
Mean depth (Z) 347 m
Relative depth (Z,)* ’ 1.27
Volume (V) 1.93 X 106 m?
Mean hydraulic residence time 20 days
Area of drainage basin (D) 50 km?
D/A 98.9
*Z =50Z ., \/R(L)

VA

Sediment stratigraphy and chronology

The location of the main coring site is shown in
Fig. 1. Here occur sediments that are undisturbed
either by the influence of the river Cober, or by
marine incursions through Loe Bar. These appear
to have taken place until the late nineteenth cen-
tury.

The stratigraphy of the upper 3 m of Loe Pool
sediment has been reported by Simola ez al. (1981),
and by O’Sullivan et al. (1982). At the top of the
sediment are found 20-40 cm of dark brown clay-
gyttja, underlain by a thick layer of red and grey

< oo oo

Fig. 2. Infra-red photograph of a frozen sample of the upper-
most sediments of Loe Pool. Junction between brown clay-gyt-
tja and red haematite-clay occurs in this section at 36 cm (Photo-
graph: S. Johnson).




clay. In some cores, the uppermost, highly organic,
section is laminated throughout (Fig. 2). In others,
a bioturbated layer, corresponding approximately
to the 1960’s, occurs. The dark-brown layers re-
present the winter months and the light brown,
which are more diatomaceous, the summer (Simola
et al. 1981).

The red colour found in the irregularly laminated
claycy section below is due to the presence of hae-
matite (Fe,0,). At one of the former mines in the
Cobercatchment, thatknownas Bassettand Grylls/
Porkellis United, the cassiterite ore was embedded
in a ground rock (or mundic) rich in this mineral.
Several newspaper and other accounts dating from
the 1920’s and 1930’s (Hamilton-Jenkins 1978) des-
cribe the Pool as being completely discoloured by
mine waste material, rich in haematite, which was
discharged into the River Cober. We therefore
correlate haematite layers in the cores with periods
of activity at this mine. .

Basset and Grylls was closed in 1938, and since
1940, no mines have operated in the Cober catch-
ment. The transition between the uppermost layer
of haematite clay, which is a very prominent marker
in Loe Pool sediments, and the overlying brown
clay-gyttja can thus be dated to AD 1938.

The mean sediment accumulation rate of the
clay-gyttja is therefore ca. 1 cm a~!. The peak of
137Cs activity (cf. Pennington er al. 1973) of AD
1963, lies at ~16 cm in this core, halfway between
the top of the uppermost haematite clay, and the
present sediment surface.

Deposition of the red and grey clays was very
much more rapid. In all, only eight years are repres-
ented by ca. 80 cm of sediment. Below these are
regularly laminated black/grey clays that accumu-
lated at ~3 cm a~!. In total therefore, a 3 m core
from Loe Pool sediment may represent only the last
100-120 a.

Using the red clay as a marker, O’Sullivan et al.
(1982) investigated the distribution of these three
sediment types throughout Loe Pool. They found
the average thickness of the clay-gyttja to be 35 cm,
and that of the uppermost red haematite clay to be
20 cm. The depth of the black/grey clay is, as yet,
unknown.

By calculating dry matter and ash content of each
type of sediment, it is possible to show that the
brown clay-gyttja represents the accumulation of
some 18 t dry matter ha~! a-! over the basin of the
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Pool. This is the equivalent to the erosion of some
20 t km=2 a-! of mineral matter from the Cober
catchment as a whole.

During the 1930’s, however, when mining was
intensive, accumulation equalled 440 t dry matter
ha-!a-!, and erosion rates some 450-550 tkm2a-!.
The latter figure is however, probably a considera-
ble overestimate of the general soil erosion level, as
the main sources of matter during this period were
very small mining areas. In the late nineteenth cen-
tury the dry matter accumulation rate in the Rool
was 163 tha~! a-!, and the average erosion rate 236 t
km=2 a-! from the catchment.

Magnetic studies

Figure 3 illustrates the results of single-sample
analysis of two cores of Loe Pool sediment for
magnetic susceptibility (x). On the right of the dia-
gram is shown analysis of a | m Mackereth core, on
the left analysis of a frozen sediment section taken
using the ‘box-freezer’ sampler (Huttunen & Meri-
ldinen 1978). In each case the position of the top
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Fig. 3. Magnetic susceptibility (x) of single samples from two
cores of Loe Pool sediment.
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and bottom of the uppermost red haematite clay is
shown. »

In both cores, x rises to a maximum at the top of
the red clay, but then falls sharply to a minimum,
particularly in the Mackereth core. A pronounced
peak in x, associated with a black (summer) layer
then occurs. At the base of the red clay, x again
reaches a maximum. These results suggest that x
may be used to identify precisely the location of the
red clay layer in whole cores, and thus allow re-
finement of investigations such as that of sedimen-
tation in the Pool described above.

At the top of the frozen section, a series of fluc-
tuations in x are associated with colour changes in
the sediment. Peaks in x are correlated with the
paler (summer) layers, and minima with the darker
(winter) laminations. Similarly, in the lower parts
of both this section, and the Mackereth core, peaks
in x are associated with summer layers, and minima
with winters. It may therefore be that magnetic
parameters may be used to identify seasonal
changes in sediment composition associated with
lamination formation.
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Fig. 4. XRF analysis of 10 cm segments of a 3 m Mackereth core
from Loe Pool for Sn.

o

Tin (Sn) concentration

The Sn content of 10 cmsections of the same 3 m
core as analysed by Simola er a/. (1981) was mea-
sured using the technique of X-ray fluorescence
(XRF). A 2¢1Am source, at 60 keV was employed.
Results are shown in Fig. 4.

In the organic clay-gyttja (0-40 cm), Sn values
are relatively low (<1000 ppm), but in the red
haematite-clay (80-140 cm) they rise to a peak of
~6 400 ppm. According to the varve chronology
outlined above, this peak corresponds to AD
1925-1936, which coincides with the last docu-
mented phase of mining. Sn values then fall to
~3 600 ppm (below 140 cm), except for a peak of
>35000 ppm (3.5%!) at 200 = 10 cm. This peak
dates from the period AD 1900-1910, when mines
were very active in the Cober catchment. Finally, at -
the base of the core, in the period AD 1870-1876, a
peak of ~6 000 ppm occurs. This is the earliest
period represented here, and one in which the grea-
test number of mines ever (28) were active in the
Cober catchment. v o

There is thus a very close agreement between the
results of XRF analysis for Sn, the varve chronol-
ogy of the Loe Pool sediments, and the mining
history of the catchment. The results confirm ideas
about the origin of haematite-clays as mine wastes,
and demonstrate the potential of XRF as.a paleo-
limnological technique.

Organic geochemistry

Analysis of a I m Mackereth core for total organ-
ic matter (TOM), sedimentary chlorophyll a, and
also total phosphorus (P,,) are shown in Fig. 5.
The results indicate that since AD 1938, TOM,
sedimentary chlorophyll a, and P, , have all signifi-
cantly increased. We interpret these results as indi-
cating higher internal P loading, and increased
productivity of the Pool, in the period since AD
1940, as a result of greater nutrient inputs from its
catchment. _

At present, the precise cause of eutrophication of
Loe Pool is uncertain. Inorganic fertilisers have
been used in the area since the 1940’s, and Helston
sewage treatment works was first opened in 1930,
extended in 1959, and again in 1974. Before that
time, untreated sewage from the town was dis-
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Fig. 5. Organic matter percentage, sedimentary chlorophyll 4, total phosphorus (P, _ ) and total sterol concentrationina 1 m Mackereth

core from Loe Pool.

charged directly into the Cober, and even in AD
1900, was the cause of unpleasant odours (Vallentin
1903). RNAS Culdrose, which has a separate sew-
age works, was commissioned in 1947.

Eutrophication of Loe Pool over the last few
decades is also suggested by analysis of sediment
cores for sterols using both gas-liquid chromato-
graphy (GLC) and computerised gas chromato-
graphy mass-spectrometry (GCMS).

Different sterols or groups of sterols may be
characteristic of various groups of organisms
(Huang & Meinschein 1979). In particular, it has
been shown that C,, sterols, which are produced by
phytoplankton, are more abundant in the sedi-
ments of eutrophic lakes (Gaskell & Eglinton 1976)
and that C,y sterols are more characteristic of
higher plants.

In cores of both frozen and unfrozen sediments
from Loe Pool, a total of 14 sterols were identified.
The majority of these were C,4 sterols, which sug-
gests considerable allochthonous input of organic
matter into the sediment. Total sterol abundance
increases from <100 ug gdw~! in the red and grey
clays, to over 350 ug gdw~! near the sediment sur-
face, (Fig. 6). However, this distribution may be
due as much to degradation of sterols below the
sediment surface, as to any real increase in the
original concentrations. More significant is the
finding that the ratio of C,;:Cy, sterols increases in

tot

the upper parts of the clay-gyttja (Fig. 7). This
strongly suggests an increase in the internal produc-
tivity of the Pool in the period since AD 1940.
Figure 6 also shows the results of analysis of the
sterol content of some individual laminations.
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Fig. 6. Relative proportions of C,;, C3and Cyq sterolsin various
strata of the sediment of Loe Pool.
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Fig. 7. Summary diagram of diatom stratigraphy of the upper-
most sediment of Loe Pool.

Again, anincrease in the proportion of C,; sterols is
shown in the ‘summer’ laminations. This is consist-
ent with the idea that this part of each lamination is
deposited in the growth season for phytolankton
(Simola et al. 1981). :

Diatom analysis

A summary of results of an adhesive tape analysis
of the uppermost sediments of Loe Pool are shown
in Fig. 7. The analytical methods employed are
identical to those of Simola (1977).

The results show that in about 1940 a change in
the diatom flora of the Pool occurred, with the
replacement of Synedra rumpens as the most
abundant diatom by Asterionella formosa. During
the 1950’s & 60’s taxa such as Synedra pulchella, S.
acus, S. ulna, Cocconeis placentula, Surirella ca-
pronii, Nitzschia spp. and Pinnularia spp. gradual-
ly became less abundant, and were replaced by
Thalassiosira pseudonana, Cyclotella meneghinia-
na, and also the green algae Pediastrum spp. and
Scenedesmus spp. Finally, in 1968, Melosira granu-
lata var. angustissima increased rapidly in abun-
dance, Scenedesmus became rare, and Cyclotella
meneghiniana and Asterionella formosa declined.
We interpret these changes as indicating eutrophi-
cation of the Pool, in association with increased
nutrient loadings.
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Fig. 8. Percentage of non-Chydorids (black column) of total

Cladoceran remains at various levels in a | m Mackereth core
from Loe Pool.

Cladoceran analysis

Results of analysis of Cladoceran remains are
summarised in Fig. 8. The methods of extraction
and counting employed were those described by
Frey (1979). As in the case of the diatom analysis, a
major change in the Cladoceran fauna of the Pool
took place in the 1950’s, when the proportion of
non-Chydorid Cladocera present increased from
<50% to over 609 of the total present. In the top-
most sediments (1970-1980), non-Chydorids con-
stitute 70-90% of the total. In the lower part of the
core (below 40 ¢cm), the main taxa encountered were
Chydorus sphaericus, Alona sp. and Daphnia cf.
longispina. In the upper sediments, however, Bos-
mina species, both longirostris and coregoni, are
abundant. Again this result confirms the idea that
the Pool has become more eutrophic in recent de-
cades.
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