Suffolk

Monitoring at Middle Fen, The suffolk  \A% 2~

1. Backoround

Thelnetham Middle Fen (TM 014788) is part of the 'ihelnetham and
Blo'norton Fens S851. It is a seepage fed rich—fen with some areas of
"Schwirgmoor” or floating fen remaining (Ausden and Harding 1991). The
fen is of very great conservaticn interest (an NCR Grade I site) being
the last example In Suffolk of floating fen and having a range of
plant species of high botanical value.

Because of the long drought and the increasing threat such fens have
faced from abstraction and land drainage, the NRA, EN and the County
Trust began a programme of valley fen monitoring In East Arglia. The
programme included water level monitoring with dip-wells, base line
NVC =wrveys and the recording of vegetation monitoring plots.
Thelnetham is one site in the programme.

0ld Fen has been monitored with three plots, first in 1960 (Bellamy
and Rose 1960) arnd subseqguently in 1991 (Fojt and Harding 1992).
Middle Fen had no previocus plots.

2. Alms
Alms were twofold:

1. To establish a baseline data set for comparison of future change as
part of the East Anglian wetland monitoring programme.

2. To examine effect of rumber of guadrats on the freguency of species
recorded.

2. Methodolgy

In the base line NVC survey (Ausden and Harding 1991) an area of M13
Shoenus nigricans—Juncus subnodulesus seepage mive was jidentified on
Middle Fen (Map 1). This was chosen as the monitoring plot for the
following reascns:

1. It was an area under active management and had been identified in
the management plan as the highest pricority. It was therefore the
most likely area to have continuity of management.

2. It was sufficiently large to take a reasonable monitoring plot.

3. With the exception of the floating part of the fen, it is the area
most sensitive to hydrological change and would therefore indicate
problems the soonest. The floating raft is too small to acoommodate
a plot.
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Hatched area shows location of 20x20m plot, marked
on the ground with posts
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Table 1: Coordinates for Samples at Thelnetham Middle Fean

The crogin is the south-west cormer of the plot. Figures in metres

Sample X Y Sample X Y

1 1.8 4.4 26 15.4 18.3
2 8.0 13.0 27 11.2 1.4

3 12.6 15.0 28 1.7 0.4

4 19.0 15,3 29 17.3 12.2
5 17.6 12.2 30 14.8 1.8

5] 18.5% 16.4 31 3.7 7.2

¥ 11.8 11.9 32 5.9 20.0
8 5.7 4.1 33 1%.5 10.1
= 12.4Q 16.3 34 1.6 2.8

10 17.8 18.2 3h i7.2 1G.7
11 8.5 14.6 36 17.9 23.1
12 18.5 a.7/ a7 23.0 23.4
13 17.0 9.0 38 I 17.0
14 G.5 2.9 39 2.4 23.5
15 1.4 13.2 40 5.8 0.8

16 4.1 1.6 11 7.4 5.5

17/ 1.9 12.6 4z 20.8 24.8
18 13.5 0.1 43 10.5 i.4

1% 17.3 0.2 44 12.8 5.0
20 g.4 15.1 a5 0.7 13.9
21 8.1 17.0 46 s 4.3

22 13.7 3.1 47 3.4 18.7
23 14.9 6.7 48 i8.9 0.2

24 18.9 15.0 49 7.0 18.4
25 14.3 10.4 50 18.6 13.%

Coordinates were generated through random numbers from an electronic
caloulator.



05 4 oy St 0t

B } | L 1

WOOGX0G :9ZTs Jedpend
06 :s3eapenb Jo Jequu Te30L
8¢ :saToads Jo Joquwl TE3QL

L) | ]
R S S
TREOOE] SHINEIS 0 HEIWHAN IALIVHIALD

2

R




The methodology followed that recommerxded by English Wature for fens
of this sort (Fojt, by letter and Wheeler and Shaw 1991) and involves
random sampling within the chosen community. A plot of 20x20m was laid
out with measuring tapes, a size that fittted the most homogeneous
area within the commnity. The two tapes formed the x and y axis of a
plot with the crigin in the south-west cormer (see Map 1). Coordinates
to locate the quadrats were obtained using random nunbers generated by
a calculator, and are recorded in Table 1. Wheeler amd Shaw [1991)
identified a 50x50cm quadrat as the most appropriate for this type of
work and this size has been adopted for the monitoring programmc.
Presence of each species rooting in the guadrat was recorded, ut
abundance was not. All tawa were recorded to species level, including
bryophytes. Vegetation height, % cover of herbs, bryophytes and litter
were all recorded. No samples recorded water on the surface and the
water table was below the surface in all cases. Fifty quadrats were
recorded in total.

3. Results

Results are presented in Table 2. Species arc in frequency order, with
the most frequent firet, and split into blocks of 20% frequency.

1. Baseline Plot Data

The data (Table 2) confirms the coammmnity as M13 (&) Schoenus
nigricans—Juncus subnodulosus mire, Caltha palustris—Galium ul iginosum
sub-community. There is a rich assemblage of assoclated herbs and rich
fen bryophytes. Many (eg Drepanccladus revelvens, Riccardia
chaemydrifolia) indicate high water levels arnd calcareocus secpage.
(verall, the plot was dominated by a mixture of Schoenus, Melinia and
Juncus subnodulosus, with an abundance of Cladium mariscus, Carex
panicea, valeriana dioica and Succisa pratensis. Because of regular
mowing the sward was comparatively even in structure without large
tussock stimps. Other species were patchy in occurrence although some
(eg Sanguisorba, Filipendula, and Festuca rubra) could be abundant
where they did occur. Bryophytes were also abundant, and locally
formed the classic brown moss carpet. Their abundance in any
particular location seemed to depend upon above ground biomass ard
guantity of litter.

There appeared to be a distinct gradient within the plot, with the
area just west of the origin forming the locus for most of the
bryophytes indicating calcarecus secpage (Calliergon giganteum,
Riccardia chaemydrifolia, Drepanocladus revolvens, etc). Moving north
west from here, to the opposite corner of the plot, the vegetation
becomes increasingly tall and rank with a greater representation of
species of more eutrophic conditions (eg Filipenduls ulmaria). Thus
there is a wited type of the concentric zonation which was noted for
the whole fen by ausden and Harding {1991).

2. The Effect of Quadrat FMumber

In their study, Wheeler and Shaw (1991} examined the effects of
guadrat nurber on the recording of species richness, in order to
determine the number of random samples that would be required to
ensure the monitoring included most of the species present on the fen.
They recommended that 10 samples be the absolute minimum, but because
of the contimued increase in species represerted in the data set with
increased sample number, that it would be undesirable to record less
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than 30 quadrats. The graph of number of species recorded against
number of quadratse for Middle Fen (figure 1) in fact shoes 10 samples
will record most (20%) of the species, with only small increases with
additicnal samples. In fact 59% of species were recorded in the first
two quadrats! This may be because Thelnetham is much richer than any
of Wheeler and Shaws plots, with the richest ( a type of M24
Molinia—Cirgium digssectim fen meadow) recording 13-14 species per
quadrat compared to 20.4 at Thelnetham.

However, Wheeler and Shaw did not recommend the number of quadrats
required to produce a reliable estimate aof the frequency of a species,
of critical importance in the monitoring exercise. Imaccurate
estimates of a species freguency could give misleading results when
comparing data from two time periods, with apparent charnges in species
frequency being a consequence of sample number rather than ecological
change.

When Bellamy’s plots at Redgrave from 1960 were resurveyed and
examined by concultamts (EAWC 1990) they found that Bellamy had
recorded too few quadrats (1525 depending on plots) o ldentify
changes which were statistically significant, either in frequency or
ahburndance scores, for all except a handful of species. This is despite
the gross changes that had taken place. If monitoring is to be at all
useful, it must pick up changes a long time before they had become so
olwious as at Redgrave and therefore it seems that to produce relliable
estimates which will identify significant but small changes, much
larger data sets than the 30 identified by Wheeler ard Shaw (1991)
must be used,

Intuitively, and statistically, the more quadrats that are taken, the
more reliable the estimate will be, and therefore at Thelnetham =0
quadrats were recorded. It was hoped to see how quickly the freguency
estimates stabilised as sample number increased. Cumulative frequency
scores were therefore calculated for all species in blocks of 10
samples (see Table 2). Some species appear to have stable frequency
very quickly, while some frequencies vary wildly. Tt was considered
that an acceptable ard stable estimate of frequency was established
when the cumilative frequency varied at less than 5% between
successive blocks of ten samples, and was also within 5% of the final

frequency.

Table 3 groups the species according to how many quadrats were
required to stabilise their frequency. It can be seen that in general,
the wore frequent the species, the fewer the quadrats that are
required, although there are exceptions. The very frequent species
could be estimated accurately with 10 or 20 samples. However, these
are less important in the monitoring - previous experience (Foijt and
Harding 1992) shows that the dominants do not change without the
grossest of environmental change. 1t is the less frequent associates
which tend to react to change the quickest. wheeler and Shaw (1991)
also identified the species of middling fregquency to be the greatest
use In monitoring. Tt can be seen from Table 3 therefore that to gain
accurate freguency estimates of the madority of these species, at
loast 40 samples are required. However, several important plants had
not stapilised by then, and it 1s likely that for the commmnity as a
whele 50 samples are required.

Estimates made by the Dngland Field Unit for grasslands (NOZ 1990)
suggested 200 quadrats of 10x10cm produced reliable frequencies.
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Table 2: Numbers of Quadrats required for species frequency to
stabilise. Figure in parenthesis are final frequency.
Species with final frequency of less than 10% omitted.
See text for method of compilation.

Species where frequency stable after 10 samples:

Carex panicea (100} Campylium stellatum (94) Riccardia
chaemydrifolia (12) Juncus subnodulosus (100) Valeriana dicica (90)
Drepanocladus revolvens (103 Molinia caerulea (94) Cenanthe
lachenalil (58) Schoenus nigricans (94) Festuca rubra (30}

Mean final frequency: 68.2

Species where frequency stable after 20 samples:

Calliergon cuspidatum (98) Succisa pratensis (24) Angelica

sylvestris (62) Cirsium palustre (86) Cladium mariscus (88)
Holcus lanatus (18] Ctenidium melluscum (16) Carex flacca {10)

Mean final frequency: 5%.0C

Species where frequency stable after 30 samples:

Galium uligincsum (66) Iophooolea cuspidata (54) Aneura
pinguis (14}  Pseudoscleropodium punm (48} Furynchium
speciosum (10]

Mean final freguency: 38.4

Species where frequency stable after 40 sanples:

Mentha aquatica (82) Fissidens adianthoides (62) Hydrococtyle
vulgaris (88} ILythrum salicaria (46) ¢hiloscyphus polyanthus (38)
Agrostis stolonifera (34) Eupatorium cannabimam (503 Valeriana
officinalis (24} Plagiomnium affine (22} Sanguisorba
officinalis {14) Brachythecium rutabulum (12) Festuca

arundinacea (12) Carex elata (12) Taraxacum officinale (10)
EBryum pseudotricuetrum {10)

Mean final frequency: 32.4
Species where frequency stable after 50 samples:

Fhragmites australis (64) Filipendula wlmaria {42)
Vicia cracca (27)

Mean final frecquency: 44.3



4. Further Work

The analysis of frequency here has been extremely crude and is not
statistical. However this is an important aspect which needs more
detailed investigation. Other questions of concern are:

1. How is monitoring data best analysed? Comparing two years
information may be easy, but how do you analyse a data set with ten
time series? Should it be statistical or should it be based on an
ordination technique?

2. Who is to undertake such analyses? We do not have access to
computing power sufficient to analyse such data, nor the time, nor the
expertisze.

3. Who is coordinating the monitoring? Someone needs to, and English
Nature are the clwious ones.

4. How is data storage to be handled?

5. What is the recommended periodicity for recording the plots?

These are critical guesticons outside of Wheeler and Shaws study. If we
are to aveid wasting much effort they need to be answered swiftly.

5. References
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Fojt, F. and Harding, M (1992) Changes in 3 Suffolk Fens Over 30
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6. Circulation

In order to prevent loss of this data {a common event!) it has beern
widely circulated to those who collate data on this:

SWT Reserve File SWT' Redgrave and Lopham Office
SWT Warden, Thelnetham FPen English Nature Bury St Bdmunds
English Nature Fast Region Science Suffolk Biological Records Centre

M. Harding 21 Octcber 1992
Heserves Manager



SAMPLE MUMENR

{arex pan.cea
cuncus subnodolosces
Calliergon cuspidatum
Holing vostulea
Schoenus nigricans
Succisa pratensis
Campyliom skellatem
Valeriana dicica
Cladium mariscus
Cirsium palustra
Mentha aguatica

Zalium uliginosam
Fhragnites avstralis
Fiss:dens adianthoides
Anelica sylweskris

OenanLhe lachenalii
liydrocotyle vulgaris
Laphacclea hidentata
Bupatorium cannabinum
Pseudostleropadium purum
Lythrum =alicaria
Filipendula ulmaria

.
Chiloscyphus polyanthus
Agrostis sholanifera
Festuca rubra

Valeriana officinalis
Vicia craceoca |
Plagicrnium affine ¢ m -

Holcus lanatus
Ctenidium molluscum
Sanguiserba officinalis
Aneura pinguis
Riccardia chaemydrifolia
Brachythecium cukabulum
Fasbuca arundinaces
Carex elata

Taraxacum afficinalis
Gryur. pesudotr iquetcum
Drepanaciadus revolvens
Fuzynchiom speciosum
Carex flacea

uercus robor sapling
Betula pendula =eediing
‘Calliergon qiganteur
Salix spp.

Eurynchium praslongum
Arrhenacherum elativs
Carex lepidocarpa

JIris peseudacorus

Lotus wliginosus
Cardarine prateénsis
Hypericur tetrapterur
Ranuneuwlus flammula
Viournum cpulus seedling
Rrizonniwo punctatwn
Fgquzsetum palustre

Yegebation heighb (om)
% Cover herbs

% Covor bryophytes

% Cover likter

Tokal nuroor species

WdwWd: ddd o

el

- -

1..1

EQ
aa
ad
14
i7

Mmooty

md

Wl o0 oo

T

m o mmmmMemmmmm m
o L B B ] b ] mYw, "o TOmm T ™
- b ] o |

e B B e B me ) Loy - B v B o < s o I v s n L

lo]

= B

S 50 75 &0
&0 99 10034
A5 30
20 40 80 40
21 23 14 20

e MMM

TR YYa
mm

MMM T T T T

Tmrm
Mmoo,

= g tg Mg

® 100 P
o100 ¢

B
B
B
P

Wmdd g

o

oo

o

50
90
an
50
al

30

A
B
30
a
20

B0

a0
40
70
70

&0
60

F

104 P

P
P
F
i

P

100 .

e

50 .

50

50
BO
50

20
30
20
30
30

- oo

- -}

20 .

1o

20 .
JLIN
.

10
1o
4

1a .
10 .

20

10
1D
20
g .
g.
.
0.

20
10
20

13 .
10 .
10 .

0
1p

10 .
a.
a.

Site: Middle PFen, Thelnetham, Suffolk, NGH 1M 014738

30
a0
20
n
19

mmT MW R g

mmm e

o .

an
20
50
35
20

o o mm M. dmmmmmrgag

PR I

5

= o

oo mm

oo

™m o+

oo

oA

&0 40
a0 80
S0oal
60 40
21 .9

He mWdodtg

o

R

10 P11 2213 1415 18 2

F
F

:

b e B - B« e M Bev]

L i < B -

LU

- I

k[l
G0
75
20
19

madrat size: 50x50cm, Plob siZe 20R2Un, Sce at-ached map for Location

7
F
P
I
F
F
P
F
P
P
F

30
90
a0
40q
17

I

3

-

mm s B LT B E & RV

o

m
90
40
b1
15

bmd<-d™T T T ™
b B B s v B s B B By el u

T

0o

ny .

% 30
10Qg0
Zo s
]
i B

‘Wt om o

95

100

95
o
95
95
B3
ap
65

75
65
65
60

55
55

o

" e g

m T 3

40 .

50
55

55 .
45 .

k=)
35
30
15

20 .
s .

20

15 .
20 .
20 .
10 .

5.
% .

5.
15 .
10 .
10 .
20 .
10 .

0.

5.

10
10

10
5.
L1 I

-
[=R=R4 R~ X~ RV RV

40
&0
30
S0
16

T d

—

Bt M = =i By i o s

an
6%
41
11
i

819 0 oF L 22 23 24 20EE 2
100
100

F
F

H

oo

YT

LT

aq
a4
EQ
54
22

-1

mm m At TR
mmmm ™7

dhmmmm ey did ey

ddddmm ool a

o m
= m ™3 -
o
oo

M

m oy

Lu ]
oo

e Tom AT
-]

P

o M. ™

=T~
i
)

=R B RS i B
= =l oMo

oo m e -
[N I T

-.

43 &
& 90
TAd
50 50
923

B

Pl0dF P P
Bloor p ?
2l PP 7
i F PP
P P PP
P 2
. BB F
P . B P
v F P E
b P PP
F [ I ¢
= P .
. F F
P . P F
4 P P F
P . .
F B F
. P PP
i P ..
. P 7 .
P F F .
P P
F
p —
P
. bl
P -
N
B .
P
1.
. . .
T R
T
3.
i
3.
.3
.3,
a.
. 1.
3.
0.
Q.
50 60 40 25
30 40 95 BO
a9 b 30 60
41 70 5040
20 20 23 18
= Prezcnl

(5]
g
]
@

Mmoo mmm ey

L= RV o

om -

o

Lt
-1
[¥]
o

i

Fl

EIJ

LR SRV BB e
Tmmmn R

B

.
=

.
- L
Mermmmmm gy By

o

o
= o
il

4
oo

o
.
o

6% Th 70 20 45
100133106040 BO
S} 28 20 BS 40

3% 90 10044
211321 20

Agert

40 CF &1

S m

e+

o B o B = B e |

Mmooy

L~ = I

£
50
a0
A0
23

[=REIgSE RN -~ NE L ... .NL ..

42

dTctwwwhommomm

oo

T

o

4D
Y
3
2]
2118 21 2z

CF = Curulative Freauency

L

.
L
=
L
(=)
[N

o ohig
bR n B u ]
il v g u

.,

TR o
Rl e 5 B B

=

Rmmmg e

bR L - I R R

—

b B B il B e B u B e |

oo
oo o]

L]

]

T

R RV ]

MmTTDT T T

1

g

&
oz

o

L LIE R LR R B

50
an
G0l

50

14 23 17

50 CF
P10
g 100

NNNNMNMhﬂ\c\mmmmms

&0 2%
Q0 &0
0 40
HO B0
21 13

Eﬂ-ﬂ-m-ﬂ-
oSN U
E =0



