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SUMMARY

During 1993 and 1994 a total of 534 ditches were sampled on
Walland Marsh, representing almost complete coverage of the
ditches within the SSSI. A few ditches adjacent to the SSSI
were also sampled. The results provide information on the
distribution and abundance of ditch flora in different
blocks of grazing marsh and across the site as a whole, and
establishes a base line for future monitoring, which is
necessary to ensure that the conservation interest for which
the site was notified continues to be maintained.

Comparisons have been made between:

i. Different areas of grazing marsh

ii. Ditches in pasture and ditches adjacent arable land
iii. Grazed ditches and ditches in arable land

iv. 1985 and 1993/4 survey results

Some areas of grazing marsh are inherantly more diverse than
others, and in some areas improvements in management are
required. All areas however still meet the SSSI selection
criteria. Limited comparison with the 1985 survey (which
used a different survey method) indicate that on a broad
level species diversity within the SSSI has been maintained,
though an increase in sheep grazing has probably lead to a
decrease in the abundance of some emergent species,
including several scarce species.

Significant differences occur between ditches adjacent to
arable land and those in pasture. In particular ditches
adjacent arable, which are protected from grazing on one
side, support a greater abundance of emergent and bank
species than ditches in pasture and thus add significantly
to the diversity of the site. Ditches within arable land
however are species-poor and under-managed, and a reversion
to pasture should be encouraged where arable land remains in
the SSSI.

Six nationally scarce species were recorded across the site.
A seventh rare species, Chenopodium chenopodiodes, was not
re-recorded during this survey, but may return with
reinstated cattle grazing. Following a recent survey two
species previously considered to be nationally scarce,
Ceratophyllum submersum and Ranunculus baudotti, no longer
meet the criteria (occurring in less than 100 10km squares).



1. INTRODUCTION

Walland Marsh in south Kent is a large SSSI of just under
2000 ha. Figure 1 shows the current boundary of the site. It
consists of discrete blocks of long established grazing
marsh separated by intensive arable land. The remaining
areas of grazing marsh are protected from further conversion
to arable by Management Agreements.

Though a few arable fields are included within the SSSI, the
majority of the site is permanent pasture and farmed
intensively for sheep, with remarkably high stocking
densities in most areas. Gradual changes in land management,
such as a move away from sheep and cattle to sheep only, a
reduction in the amount of hay crops, and increased use of
fertilizers on adjacent arable land underlie the need for
establishing a monitoring programme on this site.

The extensive system of ditches and dykes which drains the
marsh is an important example of lowland, slow moving and
nutrient-rich (eutrophic) waters, with a brackish influence
near the sea and also inland in the large sewers or where
peat deposits, which leach salt, lie close to the surface.

The management objective with regard the ditch system is to
maintain the floral and invertebrate interest by rotational
clearance of the ditches and by controlling as far as
possible the water supply and quality. Water control has to
extend beyond the SSSI, because the arable ditches are
connected with the SSSI.

The site was originally notified under the 1949 Act in 1977,
and was renotified under the 1981 Act in 1986, following a
ditch by ditch survey carried out by K Whisson (File report,
1985). As a consequence the site was reduced dramatically in
size (Figure 2), though the original boundary would have
been all-inclusive, and in effect 1little more than a
planning consultation area.

The 1985 survey was used as a basis for comparison with the
results of this survey, thought comparison was limited
because the methods used in the two surveys were different.



Much of the basic description of the site however comes from
an earlier report by W. Latimer in 1980.
The purpose of this survey was:

1. To assess whether all of the site still qualifies as an
SSSI on botanical grounds.

2. Identify problems with the management of the site
3. Provide a baseline for future monitoring

4. To enable assessment of the effectiveness of Management
Agreements on the SSSI.
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2. DESCRIPTION OF AREAS

2.1 Location
There are five main areas of grazing marsh across the site;

1. The Dowels lies furthest to the north, about 12 km from
the coast. Grid ref: TQ 97 30 Area: approx. 300 ha.

2. Snargate lies directly to the south, separated from the
east side of the Dowels by a road. Grid ref: TQ 98 29
Area: approx. 130 ha.

3. Fairfield lies about 1 km south of Snargate. Grid ref:
TQ 97 27 Area: approx 70 ha.

4. Woolpack lies about 5 km from the coast, just over 2 km
south east of Fairfield. Grid ref: TQ 98 23 Area:
approx 90 ha.

5. East Guldeford lies adjacent the coast between East
Guldeford and Dungeness. This area has been divided
into north, east and west. Grid ref: TQ 94 23, TQ 94
21, TQ 97 20 Area: approx. 1400 ha

2.2 Soils

The northern part of the site forms part of the 0ld
Decalcified Marsh, which is divided from the New Calcareous
Marsh by an inland 13th century sea wall that enclosed The
Dowels, Snargate Fairfield and most of Woolpack. The 0l1d
Marsh is lower lying than the New Marsh and contains finely
textured, poorly drained and largely decalcified soils,
overlying deeper peat deposits. The New Marsh contains
calcified soils which are fine to coarsely textured and
generally better drained and therefore more suited to arable
cultivation. More information on the soils in different area
of the marsh is contained in Latimer (1980).



2.3 Conservation interest

The Dowels contains the greatest proportion of fresh water
ditches on the marsh and has the highest species diversity,
with many uncommon and several scarce species. It is a the
main locality on the marsh for Hottonia palustris and Sium
latifolium* and is also important for Hydrocharis morsus-
ranae, Ranunculus circinatus, Potamogeton lucens,
Potamogeton trichoides™, Sagittaria sagittifolia,
Myriophyllum verticllatum*, and Utricularia sp.

(* = nationally scarce species.)

Although components of this diverse flora are also found in
the adjacent northern end of Snargate, the majority of
Snargate falls into the same category as Fairfield and
Woolpack, where most of the ditches contain a characteristic
but less diverse brackish ditch community. The typical
aquatic species are Ceratophyllum submersum, Myriophyllum
spicatum, Potamogeton pectinatus, Ranunculus baudotti,
Ranunculus trichophyllus and Zannichellia palustris. The
nationally scarce species Wolffia arrhiza occurs
sporadically at Fairfield and elsewhere in freshwater
ditches.

The dominant emergent species in these areas are Scirpus
maritimus and Phragmites australis, with which several
scarce invertebrate species are associated.

The ditch banks support a number of upper salt-marsh
species, such as Juncus gerardii, Glaux maritima, Triglochin
maritima, and the nationally scarce species Carex divisa,
the last two species being restricted to Fairfield and
Woolpack. In addition Salicornia sp and the nationally rare
species Chenopodium chenopodiodes have 1in the past been
recorded at Fairfield, and may return with cattle grazing
which has recently been reintroduced.

The large area of grazing marsh at East Guldeford also
contains predominantly brackish ditches, though overall East
Guldeford is 1less brackish than Snargate, Fairfield and
Woolpack. Management across the area is also less unifornm,
with parts less heavily grazed than others, and in addition

9



some arable fields are included within the SSSI. The ditches
in the arable fields and adjacent arable are protected by 5m
buffer zones, where the crop is unsprayed. In some cases the
zone is maintained as a grass verge by annual cutting. The
ditches which are ungrazed or only 1lightly grazed are
particularly important for Althea officinalis, which is the
food plant of the rare giant ear moth, Hydraecia osselola.
This moth was re-recorded on the site this year, after
several years without being recorded.

10



3.

METHOD

The following survey method was employed, which is a
modified version of the standard method for ditch recording
set out by Alcock & Palmer (1985). The standard method was
modified to increase coverage rate by recording presence /
absence rather than DAFOR.

The numbering system used in the 1985 survey was again
used to identify individual ditches.

Within each ditch a representative 20m section was then
sampled, recording the presence of all aquatic,
emergent and wet bank species.

Dominance by any species was recorded, though otherwise
abundance values were not used.

It was also recorded if the ditch was dry or choked.

The survey work was carried out over two field seasons;
Fairfield, Snargate and the west side of The Dowels
were surveyed in July and August 1993, and the east
side of The Dowels, Woolpack and East Guldeford were
surveyed between June and August 1994.

A small part of East Guldeford, the Royal Military
Canal and the Highknock Channel were not surveyed.

11



4. RESULTS
4.1 Summary results

A total of 534 ditches were sampled during 1993/4,
representing complete coverage of the ditches in each survey
area, with the exception of a small area adjacent the
village of East Guldeford, which was surveyed in 1990 by the
Chris Blandford Associates in connection with the A259 Rye
bypass.

The full results of ditch sampling 1993/4 are contained in
spreadsheets in Appendix 1. Summary results are provided for
both 1985 and 1993/4 in Tables 1-4 on page 17. Tables 1 & 3
give the frequency of occurrence of species in different
ditch blocks and for the site as a whole, and Table 2 & 4
give the frequency of occurrence as a percentage of the
total number of ditches in each ditch block. These tables
are the basis for further analysis in the discussion. The
data for both years is divided into the following ditch
blocks:

code ditch block

PS Snargate (surveyed 1993)

PDW The Dowels West side (surveyed 1993)
PDE The Dowels East side (pasture)
DE(A]) Ditches adjacent arable

PW Woolpack (pasture)

W(Aj) Ditches adjacent arable

PF Fairfield (surveyed 1993)

PGN East Guldeford (pasture) North side
GN(AjJ) Ditches adjacent arable

PGW East Guldeford (pasture) West side
GW(AjJ) Ditches adjacent arable

PGE East Guldeford (pasture) East side
GE(A]J) Ditches adjacent arable

Ar Arable ditches (DE, W, GE, GN, GW combined)

12



4.2 Distribution maps

Large scale maps of the survey areas showing the ditch
numbering system are given in Appendix 3. Distribution maps
have also been produced and are contained in Appendix 4.
These show the distribution of:

i. Freshwater ditches with 15+ species (ie. species-rich
freshwater ditches).

ii. Freshwater ditches with between 10 and 14 species (ie.
good but not exceptional ditches).

iii. Brackish ditches with 10+ species (ie. species-rich
brackish ditches).

iv. Ditches with 5 or fewer species (ie. species-poor
ditches, usually associated with the dominance of an
emergent or aquatic species or low water levels.)

v. Ditches dominated by emergents or recorded as choked.

vi. Ditches dominated by Enteromorpha/filamentous algae

vii. Distribution of arable ditches and possible exclusions
from the SSSI.

viii Species which are infrequent across the site:

number of records

1. Althea officinalis* 69
2. Azolla filiculoides? 8

3. Butomus umbelatus 3

4. Carex divisa® 6

5. Carex riparia 12
6. Glaux maritima 20
7. Hottonia palustre 18
8. Hydrocotyle vulgaris 45
9. Juncus gerardii 50
10. Hippuris vulgaris 1

11. Lemna gibba 15
12. Myriophyllum verticillatum® 2

13. Potamogeton crispus 15
14. Potamogeton pusillus 14
15. Potamogeton berchtoldii 12
16. Potamogeton lucens 15
17. Potamogeton natans 16
18. Potamogeton trichoides™ 15
19. Ranunculus baudotti 15

13



20. Ranunculus circinatus 17

21. Sagittaria sagittifolia 3
22. Samolus valerandi 26
23. Sium latifolium* 5
24. Triglochin palustris 13
25. Triglochin maritima 3
26. Utricularia sp 8
27. Wolffia arrhiza 2
28. Zannichellia palustris 32

* = nationally scarce species # = alien species

4.3 Comparison with 1985 survey

Unfortunately comparison with the 1985 survey was limited by
a major difference in methods used. In the 1985 survey
ditches were surveyed along their entire length and not from
20m sections, which is the standard ditch recording method
recommended by Alcock & Palmer (1985). However the following
comparisons are assumed to be valid:

10

Species which appear to have increased in abundance.
Species would have been recorded more frequently in
1985 from full ditch lengths, and as a result most
species appear to have decreased in abundance. However
for those species recorded more frequently in 1993/4,
an increase in abundance may have occurred.

Changes in the relative abundance of species. Changes
in species ranking between the two survey years
(eg. Althea officinalis was the 27* most abundant
species in 1994 but the 19*" most abundant in 1985) may
give an indication of species which have decreased in
abundance.

Changes in the number of key aquatic, emergent and bank
species in each area. The overall numbers of species
recorded in each area are comparable between the two
survey years. A diversity index based on ranking areas
according to the number of key species they contain has
been used to indicate changes in diversity between
survey years.

14



4.4 Key species

The summary results in Tables 1 to 4 include all species
recorded during the survey. A distinction is made however in
further analysis of the results between species which are of
key importance to the site and those which do not contribute
to the special interest of the site. This also includes
several alien or problem species, which pose a threat to the
interest of the site.

In this report key species include both nationally scarce
species and those native species which define and
characterise good or exceptionally species-rich freshwater
and brackish ditches and are therefore of key importance to
the botanical interest of the site. A list of key species is

given below:

Key aquatic species

Ceratophyllum demersum
C. submersum

Chara sp

Hottonia palustre
Hydrocharis morsus-ranae
Nupha lutea
Myriophyllum spicatum

Myriophyllum verticillatum

Nymphaea alba
Potamogeton berchtoldii
P. lucens

P. crispus

P. natans

P. pectinatus

P. pusillus

P. trichoides
Polygonum amphibium
Ranunculus circinatus
R. baudotti

R. trichophyllus
Sparganium emersum
Utricularia sp
Wolffia arrhiza
Zannichellia palustris

Key emergent species

Alisma plantago-aquatica
Apium nodiflorum

Berula erecta

Butomus umbelatus

Carex riparia

Glyceria maxima

Hippuris vulgaris

Iris pseudocorus

Mentha aquatica

Myosotis laxa

Nasturtium officinale agg.
Oenanthe aquatica

O. fistulosa

Rumex hydrolapathum
Sagittaria sagittifolia
Samolus valerandi
Schoenoplectus tabernaemontani
Typha angustifolia
Veronica catenata

Key bank species

Althaea officinalis
Apium graveolens
Carex divisa

Carex distans

Glaux maritima
Hydrocotyle vulgaris
Juncus gerardii
Lycopus europaeus
Lythrum salicaria
Oenanthe lachenalii
Ophioglossum vulgatum
Salicornia sp

Sium latifolium
Spergularia marina
Triglochin palustris
Triglochin maritima

15



4.5 SSSI selection criteria

In line with SSSI criteria freshwater ditches are considered
exceptional if they contain 15 or more aquatic, emergent and
wet bank species and good if they contain between 10 and 14
species per 20 meters. For brackish ditches, which are
inherently less species-rich, exceptional ditches contain 10
or more species and good ditches between 6 and 9 species per
20 meters. (Guidelines for the selection of biological
SSSIs, section 5.2.2). ‘These totals include all common
native species, such as Lemna sp, Enteromorpha, Scirpus
maritimus and Phragmites australis, in addition to the key
species identified in this report which make up the
floristic diversity, such as Potamogeton spp, Ceratophyllum
spp, and Myriophyllum spp.

Generally, to qualify for selection as an SSSI on botanical
grounds alone at least 50% of wet ditches in a complex
should rate as "good" or "exceptional." Reference to
distribution maps (i) - (iii) indicate that all areas of
grazing marsh qualify on this criteria. The site as a whole
also qualifies by supporting at least six nationally scarce
species.
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Table 1 Summary data 1993/4 Frequency of species in 20m ditch sections

ditch block] PS | PDW | PDE |DE(A)) | PF | PW [PW(A)) | PGE |GE(A]) | PGN IGN(Aj) | PGW |[GW(Aj) | Ar | total
Azolla filiculoides 6 1 1 8
Callitriche obtusangula 10| 13 3 1 217 3 34 13 9 9 31 15 7 157
Ceratophyllum demersum 11 28 5 1 2 5 1 5 5 5 8 1 77
C. submersum 31 7 6 241 7 3 28 9 1 15 17 6 154
Chara sp 5 2 7 1 3 2 4 2 26
Crassula helmsii 1 1
Elodea nuttalii 4 28 2 1 6 1 1 9 2 4 3 2 2 65
Enteromorpha sp 25 15 7 2 181 4 6 15 10 10 9 25 14 11 171
Filamentous algae 23] 23 7 1 311 3 48 17 12 13 25 22 8 216
Fontinalis antipyretica 1 4 1 1 2 1 2 1 13
Glyceria fluitans 8 32 4 3 4 3 48 14 11 9 19 9 2 166
| Hottonia palustre 3] 15 18
Hydrocharis morsus-ranae 2 43 3 3 4 11 5 2 1 8 9 7 98
Lemna minor 31| 68 19 3 23| 11 7 64 25 16 16 40 24 10 357
L. trisulca 36| 67 18 2 30| 19 6 67 23 13 12 41 29 14 377
L. gibba 1 2 1 3 4 3 1 15
Myriophyllum spicatum 21 1 11 2 201 4 5 31 4 6 3 16 10 9 154
Myriophyllum verticillatum 2 2
Nymphaea alba 3 3
Potamogeton berchtoldii 1 1 2 2 4 2 12
P. lucens 3 10 2 15
P. crispus 1 2 1 1 3 1 4 2 15
|P. natans 7 2 1 2 1 2 1 16
P. pectinatus 29 12 15 2 2|9 3 34 6 5 4 15 13 6 175
P. pusillus 2 3 3 3 1 2 14
P. trichoides 8 1 1 1 1 2 1 15
Polygonum amphibium 7 2 1 0
| Ranunculus circinatus 1 10 3 1 1 7
IR. baudotti 2] 3 2 3 2 2 5
|Ranunculus trichophyllus 131 2 1 3112 2 30 [: 6 10 22 6 2 117
Sparganium emersum
Utricularia sp
Wolffia arrhiza 1 1 2
Zannichellia palustris 5 114 5 1 4 1 1 2 1 1 32
Alisma plantago-aquatica 4 47 4 2 2 4 2 28 15 8 8 20 11 9 164
Apium nodiflorum 1 24 7 9 3 16 7 67
Berula erecta 1 1
Butomus umbelatus 1 2 3
Carex riparia 2 8 2 12
Eleocharis palustris 281 26 6 171 9 1 72 17 13 8 44 16 2 259
Glyceria maxima 18 3 4 2 27
Hippuris vulgaris 1 1
Iris pseudocorus 9 1 2 12
Juncus articulatus 3 22 1 1 1 1 15 3 2 1 1 51
Nasturtium officinale agg. 8 25 2 2 6 1 36 14 11 11 19 15 1 151
Oenanthe aquatica 6 9 4 40 13 3 3 14 14 7 113
|O. fistulosa 10| 53 6 41 2 33 9 7 7 19 12 7 169
| Phalaris arundinacea 4 1 1 2 8
Phragmites australis 281 15 13 3 27| 15 7 17 10 2 4 8 8 165
|Ranunculus sceleratus 1 1 1 1 5
|Rumex hydrolapathum 3 19 3 3 2 7 3 1 42
Sagittaria sagittifolia 3 3
Samolus valerandi 1 1 1 1 7 1 1 7 5 1 26
Schoenoplectus tabernaemontani 5 3 151 7 3 13 7 6 2 3 15 2 81
Scirpus maritimus 24 3 15 311 15 5 34 24 4 8 24 24 17 228
Sparganium erectum 7 52 2 1 41 4 2 48 22 1 1 16 17 8 205
Typha angustifolia 19 5 2 3 4 4 5 6 6 3 57
Veronica catenata 10 1 25 7 6 2 19 5 75
Typha latifolia 2 1 3
Agrostis stolonifera 18 13 8 4 4 4 3 1 55
Althaea officinalis 2 1 3 1 8 20 1 5 6 10 12 69
Carex divisa 4 1 1 6
Carex distans 2 2 1 1 6
Carex otrubae 15 11 1 131 13 4 45 19 9 11 18 17 8 184
Epilobium hirsutum 4 1 2 1 2 9 1 1 2 2 3 28
Equisetum palustre 7 1 2 1 1 1 13
Galium palustre 6 3 7 3 42 18 12 9 14 11 6 131
Glaux maritima 2 121 1 1 2 1 1 20
Hydrocotyle vulgaris 3 9 1 21 3 8 45
Juncus effusus 36 36
Juncus inflexus 121 60 8 2 101 8 7 67 26 9 19 31 29 7 295
J. gerardii 1 2 713 1 12 1 2 4 13 4 50
Lycopus europaeus 5 1 1 5 3 1 1 17
Lythrum salicaria 4 4
| Mentha aquatica 10 1 9 2 2 1 26
yosotis laxa 1 1 1 2 1 21 6 4 6 11 1 56
Oenanthe lachenalii 5 2 241 2 4 23 5 7 5 13 7 3 100
Pulicaria dysenterica 7 1 1 9 8 7 4 7 2 46
Sium latifolium 1 3 1 5
| Solanum dulcamara 5 1 3 1 2 5 1 10 2 2 3 35
Triglochin maritima 1 2 3
Triglochin palustris - 2 6 2 3 - 13
number of ditches in block| 45 | 92 25 3 43 | 24 12 98 40 17 22 53 36 24 534 |
number of choked\dry ditches| 3 31 7 1 38 15 1 3 10 10 12 165
Total number of aquatic species| 17 | 28 20 11 23| 16 17 21 21 18 6 25 21 7 34
Total number of emergent es|] 12 | 21 16 8 20| 13 12 17 18 15 7 15 17 3 27
Total number of bank species| 6 14 7 4 |13110 11 16 15 9 1 15 12 2 21
Total number of all species| 35 | 63 43 23 5 | 39 40 54 54 42 44 55 50 42 2
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Table 2 Summary data 1993/4 Percentage frequency of species in 20m sections

ditch block] PS | PDW | PDE |DE(Aj) | PF PW_[PW(A)] PGE [GE(A) | PGN [GN(Aj) | PGW [GW(A))| Ar | total
Azolla filiculoides 6.5 5.9 18 15
Calllitriche obtusangula 222 | 141 | 120 | 333 47 292 | 250 | 347 | 325 | 529 | 409 | 585 | 417 | 292 | 295
Ceratophyllum demersum 244 | 304 | 200 | 333 47 5.1 25 294 | 227 9.4 222 | 42 | 145
C. submersum 68.9 76 24.0 558 | 292 | 250 | 286 | 225 45 283 | 472 | 250 | 289
Chara sp 54 47 29.2 83 3.1 11.8 75 5.6 4.9
Crassula helmsii 1.9 0.2
Elodea nuttalii 8.9 304 8.0 333 | 140 | 42 83 9.2 5.0 235 | 136 5.6 83 | 122
Enteromorpha sp 55.6 | 163 | 280 | 667 | 419 | 167 | 500 | 153 | 250 | 588 | 409 | 472 | 389 | 458 | 321
Filamentous algae 511 | 250 | 280 | 333 7.0 458 | 250 | 490 | 425 | 706 | 591 | 472 | 61.1 | 33.3 | 406
Fontinalis antipyretica 4.0 9.3 42 83 2.0 25 338 24
Glyceria fluitans 17.8 | 34. 16.0 7.0 16.7 | 250 | 490 | 350 | 647 | 409 | 358 | 250 | 83 | 312
|Hottonia palustre 67 | 163 34
Hydrocharis morsus-ranae 44 46.7 120 | 1000 | 93 11.2 | 125 1.6 45 151 | 250 | 29.2 | 184
Lemna minor 689 | 739 | 760 [ 1000 | 535 | 458 | 583 | 653 | 625 | 94. 727 | 755 | 667 | 41.7 | 671
L. trisulca 800 | 728 | 720 | 66.7 | 698 | 792 | 500 | 684 | 575 | 765 | 545 | 774 | 806 | 583 | 70.9
L. gibba 1.1 8.0 83 3.1 75 83 42 | 28
Myriophyllum spicatum 489 | 120 | 440 [ 667 | 465 | 167 | 417 | 316 | 10.0 | 353 | 136 | 302 | 278 | 375 | 289
Myriophyllum verticillatum 22 0.4
Nymphaea alba 33 0.6
Potamogeton berchtoldii 4.0 23 20 5.0 7.5 83 | 23
P. lucens 6.7 109 8.0 28
P. crispus 1.1 47 1.0 25 17.6 45 7.5 5.6 28
|P. natans 7.6 47 1.0 50 59 3.8 28 3.0
P. pectinatus 64.4 | 13.0 | 600 | 66.7 | 512 | 375 | 250 | 347 | 150 | 294 | 182 | 283 | 361 | 250 | 329
P. pusillus 4.4 33 7.0 125 8.3 38 26
P. trichoides 87 4.0 1.0 25 45 3.8 2.8 2.8
Polygonum amphibium 76 8.0 333 1.9
Ranunculus circinatus 22 10.9 7.0 83 25 42 | 32
R. baudotti 47 125 0.0 25 11.8 13.6 3.8 5.6 238
Ranunculus trichophyllus 289 22 40 7.0 500 | 167 | 306 | 200 | 353 | 455 | 415 | 167 | 83 | 220
Sparganium um A 0.2
Utricularia sp 87 1.5
Wolffia arrhiza 23 19 0.4
|Zannichellia palustris 20.0 | 256 | 208 83 41 | 25 5.9 3.8 28 42 | 60
Alisma plantago-aquatica 89 51.1 16.0 | 66.7 47 167 | 167 | 286 | 375 | 471 | 364 | 377 | 306 | 375 | 308
Apium nodiflorum 4.0 245 | 175 | 529 | 136 | 302 | 194 12.6
Berula erecta 333 0.2
Butomus umbelatus 1.1 4.7 06
Carex riparia 44 87 8.0 23
Eleocharis palustris 622 | 283 | 240 395 | 375 83 735 | 425 | 765 | 364 | 830 | 444 | 83 | 487
Glyceria maxima 196 | 120 9.3 9.1 5.1
Hippuris vulgaris 23 02
Iris pseudocorus 9.8 4.0 56 23
Juncus articulatus 6.7 23.9 4.0 23 42 83 15.3 75 11.8 1.9 28 9.6
Nasturtium officinale agg. 17.8 | 272 66.7 47 25.0 83 367 | 350 | 647 | 500 | 358 | 417 | 42 | 284
Oenanthe aquatica 140 | 375 | 333 | 408 [ 325 | 176 | 136 | 264 | 389 | 292 | 212
O. fistulosa 222 | 576 | 240 93 83 337 | 225 | 412 | 318 | 358 | 333 | 292 | 318
Phalaris arundinacea 43 40 23 15
Phragmites australis 622 | 163 | 520 [ 1000 | 628 | 625 | 583 | 173 | 250 | 118 | 364 75 | 222 | 333]31.0
Ranunculus sceleratus 1.1 4.0 23 42 45 0.9
Rumex hydrolapathum 6.7 20.7 | 120 [ 1000 | 47 7.1 75 45 42 7.9
Sagittaria sagittifolia 33 0.6
Samolus valerandi 22 40 23 83 71 25 59 132 | 139 | 42 | 49
Schoenoplectus tabernaemontani | 11.1 33 349 | 292 | 250 | 133 | 175 | 3563 9.1 57 | 417 | 83 1152
|Scirpus maritimus 53.3 33 60.0 721 | 625 | 417 | 347 | 600 | 235 | 364 | 453 | 667 | 70.8 | 429
Sparganium erectum 156 | 565 8.0 333 93 167 | 167 | 490 | 550 | 647 | 500 | 302 | 47.2 | 333 | 385
Typha angustifolia 20.7 | 200 | 66.7 7.0 4.1 10.0 227 | 113 | 167 | 125 ] 10.7
Veronica catenata 417 83 255 | 175 | 353 9.1 358 | 139 14.1
|Typha latifolia 22 2.5 0.6
Agrostis stolonifera 19.6 133 | 200 | 235 | 18.2 75 8.3 42 | 103
Althaea officinalis 44 40 7.0 83 82 50.0 59 227 | 113 | 278 | 50.0 | 13.0
Carex divisa 93 42 42 | 11
Carex distans 22 20 28 42 1.1
Carex ofrubae 163 | 440 | 333 | 302 | 542 | 333 | 459 | 475 | 529 | 500 | 340 | 472 | 333 | 346
Epilobium hirsutum 43 333 83 83 2.0 25 59 45 3.8 56 | 125] 53
Equisetum palustre 76 23 20 25 45 1.9 24
Galium palustre 6.5 7.0 292 | 250 | 429 | 450 | 706 | 409 | 264 | 306 | 250 | 246
Glaux maritima 4.4 279 | 42 83 20 25 1.9 38
Hydrocotyle vulgaris 6.7 9.8 83 214 75 151 85
Juncus effusus 39.1 6.8
Juncus inflexus 267 | 652 | 320 | 667 | 233 | 333 | 583 | 684 | 650 | 529 | 864 | 585 | 806 | 292 | 555
|J. gerardii 2.2 8.0 163 | 125 83 122 25 11.8 | 182 | 245 | 111 9.4
Lycopus europaeus 5.4 23 42 5.1 75 19 28 3.2
Lythrum salicaria 43 038
|Mentha aquatica 109 23 9.2 50 11.8 45 28 49
Myosotis laxa 1.1 333 | 23 83 83 214 | 150 | 235 | 273 | 208 | 28 42 | 105
Oenanthe lachenalii 200 | 667 | 558 | 83 333 | 235 | 125 | 412 | 227 | 245 | 194 | 125 | 188
Pulicaria dysenterica 7.6 23 8.3 9.2 20.0 31.8 75 19.4 | 83 8.6
Sium Iatifolium 22 33 42 09
ISolanum dulcamara 5.4 40 7.0 83 20 125 59 455 3.8 56 | 125} 66
Triglochin maritima 23 8.3 0.6
Triglochin palustris 8.0 6.1 5.0 57 24 |
number of ditches in block] 45 92 25 3 43 24 12 98 40 17 22 53 36 24 | 534
number of choked\dry ditches| 6.7 337 | 280 | 333 388 | 375 59 136 | 189 | 278 | 50.0 | 31.0
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Table 3 Summary 1985 data Frequency of species in full ditch lengths

ditch block| PS PDW_| PDE_|DE(A) PF PW _[PW(Aj)) | PGE |GE(A)) | PGN |GN(A) | PGW |GW(Aj) | Ar tot
Azolla filiculoides 2 2 4
Callitriche obtusangula 19 43 1 5 13 2 53 18 10 15 39 16 6 241
Ceratophyllum demersum 2 11 3 1 1 1 14 1 1 36
C. submersum 29 14 8 21 3 20 4 5 2 7 6 3 122
Chara sp 4 2 2 1 9
Elodea canadensis 2 16 2 1 1 2 3 1 1 29
Enteromorpha sp 27 19 10 5 21 4 3 38 12 13 8 a1 22 16 239
Filamentous algae 7 23 3 9 3 19 5 1 13 2 7 92
Glyceria fluitans 11 48 4 6 10 4 67 25 15 14 3 11 7 253
|Hottonia palustris 2 17 1 1 21
Hydrocharis morsus-ranae 4 48 1 1 5 13 7 3 2 6 5 2 97
| Lemna minor 34 56 3 12 6 3 49 15 15 13 40 19 18 283
L. trisulca 36 51 4 1 22 8 3 64 13 12 8 36 21 15 294
L. gibba 1 2 4 2 1 4 1 2 2 5 5 2 31
Myriophyllum spicatum 18 3 10 22 4 4 37 5 10 7 12 5 8 145
Myriophyilum verticillatum 1 1 1 3
Nupha lutea 1 1
Nymphaea alba 3 3
Potamogeton berchtoldii 1 3 1 5
|P. lucens 2 10 1 13
P. crispus 1 1 6 3 2 2 12 5 1 33
| P. friesii 5 5
|P. natans 18 1 5 3 4 2 3 1 1 38
P. pectinatus 28 6 11 21 3 3 32 11 5 2 12 1 5 140
P. pusillus 1 14 1 1 1 5 4 1 8 2 2 40
| Polygonum amphibium 4 1 5
|Ranunculus circinatus 2 6 1 9
|R. baudotti 2 1 4 1 1 16 2 1 1 9 2 40
|Ranunculus trichophylius 12 7 1 7 12 2 46 13 7 9 35 13 3 167
Sparganium emersum 2 2
Utricularia sp 1 9 10
|Zannichellia palustris 4 2 7 3 14 4 3 2 14 6 59
Alisma plantago-aquatica 14 64 3 2 2 5 5 50 26 12 18 28 17 11 257
Apium nodiflorum 1 27 15 6 1 14 8 3 75
Berula erecta 6 2 8
Butomus umbellatus 2 1 1 1 5
Carex riparia 6 21 1 2 6 36
Eleocharis palustris 34 56 12 2 26 10 5 82 23 17 12 51 24 11 365
Glyceria maxima 30 1 4 1 6 42
Iris pseudocorus 19 1 1 1 2 2 26
Juncus articulatus 9 2 11 6 2 1 3 3 2 39
Oenanthe aquatica 13 11 1 2 12 4 53 18 4 6 24 11 6 165
O. fistulosa 18 60 4 1 21 10 4 31 11 7 6 18 14 11 216
Nasturtium officinale agg. 12 21 2 3 5 5 43 13 13 11 30 11 7 176
| Phalaris arundinacea 2 2
Phragmites australis 40 32 13 7 33 22 8 24 13 3 8 8 10 14 235
|Ranunculus sceleratus 14 2 1 2 2 2 1 24
Rumex hydrolapathum 6 27 1 2 2 8 3 2 51
Sagittaria sagittifolia 6 6
|Samolus valerandi 0 9 2 1 2 8 4 1 1 2 1 3 44
Schoenoplectus tabernaemontani 2 5 1 27 17 6 35 8 5 19 16 0 173
| Scirpus maritimus 33 13 13 3 34 19 7 53 33 12 10 29 26 5 300
| Sparganium erectum 8 60 2 1 4 4 4 61 33 10 14 22 14 5 252
Typha angustifolia 7 30 3 4 4 1 7 9 6 1 4 5 91
Typha latifolia 3 2 3 8
Veronica catenata 6 6 2 6 1 27 9 8 3 21 4 3 97
Agrostis stolonifera 3 5 12 6 44 19 11 10 35 14 10 199
Althaea officinalis 14 6 2 3 11 6 6 16 23 4 7 15 12 16 141
Apium graveolens 3 1 4
Carex distans 1 1 1 3
Carex ofrubae 27 4 12 12 6 33 20 12 15 20 16 11 188
Chenopodium chenopodiodes 1 1
Epilobium hirsutum 10 1 1 3 5 1 1 5 6 1 5 39
Equisetum palustre 9 1 1 11
Galium palustre 13 5 6 5 46 21 5 3 15 9 5 133
Glaux maritima 4 5 9
Hydrocotyle vulgaris 5 12 19 8 7 51
Juncus inflexus 5 68 7 2 14 10 7 64 24 10 15 34 16 11 287
Juncus effusus 34 34
J. gerardii 8 5 1 17 10 2 15 1 1 5 7 1 73
Lycopus europaeus 4 1 1 2 4 1 1 14
Lythrum salicaria 7 7
Mentha aquatica 29 3 1 7 5 4 6 1 57
Myosotis laxa 29 1 3 4 2 37 11 6 4 12 2 3 115
Oenanthe lachenalii 20 2 3 1 24 3 1 6 1 4 4 5 1 2 77
Ophioglossum vulgatum 1
Spergularia marina 3 4
Pulicaria dysenterica 9 1 3 1 7 [:] 4 10 7 6 56
Salicornia sp 1 1
Sium latifolium 4 1 1 1 17
Solanum dulcamara 4 2 1 1 3 2 7 4 2 26
Triglochin maritima 3 3
Triglochin palustris — 2 1 1 _ 4
number of ditches 45 92 15 7 43 25 10 103 41 19 23 60 | 27 31 541
Totals
Total number of aquatic species| 21 29 16 6 18 13 10 20 17 19 22 21 19 20 31
Total number of emergent species| 15 25 15 15 18 13 14 20 18 16 20 16 18 20 23
Total number of bank species| 7 15 8 7 15 7 11 14 12 11 10 16 11 11 27
Total number of all species| 43 69 39 28 52 33 35 54 47 46 52 53 48 51 81
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Table 4 Summary 1985 data Percentage frequency of species in full ditch lengths

ditch block] PS | PDW | PDE |DE(A) | PF_[ PW [PW(A)] PGE |GE(Aj) | PGN |GN(A]) | PGW |GW(Aj)] Ar tot
Azolla filiculoides 22 1133 0.8
Callitriche obtusangula 422 | 467 | 67 | 143 | 116 | 520 | 200 | 515 | 439 | 526 | 652 | 650 | 432 | 194 | 453
Ceratophyllum demersum 44 | 120] 67 7.0 1.0 5.3 43 | 233 | 27 32 | 68
C. submersum 644 | 152 | 533 48.8 | 120 194 | 98 [ 263 ]| 87 | 117 162 | 97 } 229
Chara sp 43 1.9 8.7 1.7 1.7
Elodea canadensis 44 | 174 ] 133 1.0 24 1105 ] 130 | 17 3.2 55
Enteromorpha sp 600 | 207 | 66.7 | 71.4 | 488 | 160 | 30.0 {369 | 29.3 | 684 | 348 | 683 | 595 | 516 | 449
Filamentous algae 156 | 25.0 | 200 209 | 120 184 | 122 | 53 217 | 54 226 ] 173
Glyceria fluitans 244 | 522 | 26.7 14.0 | 40.0 | 40.0 | 650 | 61.0 [ 789 | 609 | 51.7 | 297 | 226 ]| 476
|Hottonia palustris 44 | 185 143 32 | 39
Hydrocharis morsus-ranae 89 1522] 67 | 143 | 116 126 | 171 [ 158 | 87 | 10.0| 135 | 65 |} 182
Lemna minor 756 | 609 | 20.0 279 | 240 | 300 [ 476 | 366 | 789 | 565 | 66.7 | 514 | 581 ] 632
IL. trisulca 800 | 554 | 267 | 143 | 512 | 320 | 300 | 621 | 317 | 632 | 348 | 60.0 | 568 | 484 | 553
L. gibba 22 | 22 93 | 80 | 100 | 39 24 | 105 | 87 83 | 135 | 65 | 58
Myriophyllum spicatum 40.0 | 33 | 667 512 | 16.0 | 400 | 359 | 122 | 526 | 304 | 20.0 | 135 | 258 | 27.3
Myriophyllum verticillatum 23 43 32 0.6
INupha lutea 11 0.2
Nymphaea alba 33 0.6
Potamogeton berchtoldii 43 5.0 27 0.9
P. lucens 44 | 109 3.2 24
P. crispus 11 23 58 73 [105] 87 | 200) 135 | 32 | 62
P. friesii 5.4 0.9
|P. natans 19.6 23 49 73 | 211 | 87 5.0 27 32 | 71
P. pectinatus 622 | 65 | 733 488 | 120 | 300 | 311 268 [ 263 | 87 | 200| 27 | 161 ] 263
P. pusillus 22 1152 ] 67 | 143 | 23 49 211 ] 43 | 133 ] 54 65 | 75
Polygonum amphibium 43 | 67 0.9
|Ranunculus circinatus 44 | 65 43 1.7
R. baudotti 44 | 11 93 | 40 | 100 | 155 | 49 5.3 43 (150 | 54 75
| Ranunculus trichophylius 267 | 76 | 6.7 163 | 480 | 200 | 447 | 317 | 368 | 391 | 583 ] 351 | 97 | 314
Sparganium emersum 1.9 04
Utricularia sp 22 | 98 1.9
Zannichellia palustris 89 | 22 16.3 | 12.0 136 | 98 | 158 | 87 | 233] 162 11.1
Alisma plantago-aquatica 311 | 696 | 200 | 286 | 4.7 | 200 | 500 | 485 | 634 | 632 | 783 [ 467 | 459 | 355 | 483
Apium nodiflorum 22 262 | 366 [ 316 ] 43 [ 233 ] 216 | 9.7 | 141
Berula erecta 6.5 65 | 15
Butomus umbellatus 22 23 43 27 09
Carex riparia 13.3 | 228 143 87 194 ] 638
Eleocharis palustris 75.6 | 609 | 80.0 | 286 | 605 | 40.0 | 500 | 796 | 561 | 895 | 522 | 850 | 649 | 355 | 68.6
Glyceria maxima 326 | 67 9.3 1.0 1941 79
Iris pseudocorus 207 | 6.7 14.3 53 54 6.5 49
Juncus articulatus 9.8 8.0 107 | 146 | 105 | 43 5.0 8.1 65 | 73
Nasturtium officinale agg. 267 | 228 286 | 70 | 200 | 500 | 41.7 | 317 | 684 | 478 | 500 | 29.7 | 226 | 33.1
Oenanthe aquatica 28.9 | 120 143 | 47 | 480 | 400 | 515 439 | 211 | 261 | 400 | 297 | 194 ] 310
O. fistulosa 400 | 652 | 26.7 | 143 | 488 [ 40.0 | 400 [ 301 | 268 | 368 | 261 | 300 | 378 | 355 | 406
Phalaris arundinacea 22 0.4
Phragmites australis 880 | 348 | 86.7 | 1000 | 76.7 | 88.0 | 800 {233 | 317 | 158 | 348 | 133 | 270 | 452 ] 442
| Ranunculus sceleratus 152 | 133 40 | 200 | 19 87 1.7 45
Rumex hydrolapathum 133 | 293 | 67 | 286 | 47 7.8 7.3 65 | 96
Sagittaria sagittifolia 6.5 1.1
| Samolus valerandi 222 | 98 | 133 | 143 | 47 7.8 9.8 53 43 33 | 27 97 | 83
Schoenoplectus tabernaemontani 267 | 54 | 67 628 | 68.0 | 600 [ 340 [ 268 [ 421 | 217 | 317 | 432 | 32 | 320
Scirpus maritimus 733 | 141 | 86.7 | 429 | 791 | 76.0 | 700 [ 515 | 805 [ 632 | 435 | 483 | 703 | 484 | 564
Sparganium erectum 178 | 6562 | 133 | 143 | 93 | 160 | 400 [ 592 [ 805 | 526 | 609 | 367 | 378 | 484 | 474
Typha angustifolia 156 | 326 | 200 | 571 | 93 100 | 68 | 220 261 | 183 | 108 [ 16.1 | 17.1
| Typha latifolia 33 49 3.0 15
Veronica catenata 133 | 65 143 | 47 [ 240! 10.0 [ 262 | 220 | 42 3.0 | 350 108 9.7 | 18.2
Agrostis stolonifera 326 | 333 | 429 480 | 600 | 427 | 463 | 579 | 435 | 583 | 37. 323 ] 37.4
Althaea officinalis 311 65 [ 133 ] 429 [ 256 | 240 | 60.0 | 155 | 561 | 21. 304 [ 250 ] 324 | 516 | 265
Apium graveolens 5.0 27 0.8
Carex distans 23 1.7 27 0.6
Carex otrubae 2931267 279 480 ] 600 [ 320 | 488 | 632 | 652 | 333 | 432 | 355 | 353
Chenopodium chenopodiodes 23 0.2
Epilobium hirsutum 109 | 67 23 300 | 49 2.4 53 | 217 [ 100] 27 |161] 73
Equisetum palustre 938 1.0 3221 21
Galium palustre 14.1 116 | 240 | 500 | 447 | 512 | 263 | 130 | 250 | 243 | 16.1 | 250
Glaux maritima 8.9 11.6 1.7
Hydrocotyle vulgaris 11.1 | 130 184 | 195 1.7 9.6
Juncus inflexus 111 | 739 | 46.7 | 286 | 326 | 400 | 700 | 621 | 585 | 526 | 652 | 56.7 | 432 | 355 | 539
Juncus effusus 37.0 6.4
J. gerardii 17.8 333 ] 143 | 395|400 ] 200 | 146 | 24 53 83 | 189 | 32 ] 137
Lycopus europaeus 4.3 23 100 | 19 | 98 43 1.7 26
Lythrum salicaria 7.6 1.3
Mentha aquatica 315 | 67 7.0 100 | 68 | 122 | 21.1 | 26.1 27 10.7
|Myosotis laxa 315)] 67 | 143 | 70 [ 160 ] 200 | 359 | 268 [ 316 | 174 | 200 | 54 97 1216
Oenanthe lachenalii 444 | 22 [ 200 | 143 | 558 | 120 | 100 | 58 24 | 211 ] 174 | 83 | 27 65 | 145
Ophioglossum vulgatum 7 0.2
Spergularia marina 7.0 7 0.8
Pulicaria dysenterica 9.8 143 | 70 100 | 68 | 195 [ 211 | 435 | 117 19.4 | 105
Salicornia sp 23 0.2
Sium latifolium 89 | 120 14.3 32 | 32
| Solanum dulcamara 43 47 100 [ 10 | 73 [ 105 | 304 | 67 | 54 49
Triglochin maritima 7.0 0.6
Triglochin palustris — 133 1.0 53 0.8
number of ditches 45 92 15 7 43 25 10 103 41 19 23 60 27 31 | 541
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5. DISCUSSION

5.1 Species showing an increase in abundance

Table 5 below shows those species which show an apparent
percentage increase in abundance between 1985 and 1993/4.

Lspecies | percentage |
Lemna trisulca

Lemna minor
Ceratophyllum demersum
Elodea nuttalii
Potamogeton pectinatus
Ceratophyllum submersum
Oenanthe lachenalii
Chara sp

Potamogeton trichoides
Fontinalis antipyretica
Juncus articulatus
Glaux maritima
Triglochin palustris
Solanum dulcamara
Juncus inflexus
Ranunculus circinatus
Myriophyllum spicatum
Potamogeton berchtoldii
Phalaris arundinacea
Carex divisa

Polygonum amphibium
Azolla filiculoides
Carex distans

L Lycopus europaeus
Equisetum palustre
Potamogeton lucens
Wolffia arrhiza

Juncus effusus
Hydrocharis morsus-ranae
| Hippuris vulgaris
Nymphaea alba
Triglochin maritima
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A total of 33 species appear to have either stayed the same
or shown an increased in abundance, 19 of which are key
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species. Eleven key aquatic species appear to have
increased, including Ceratophyllum demersum, Potamogeton
pectinatus and Ceratophyllum submersum. These are relatively
marginal increases however compared to the large increases
shown by filamentous algae, Lemna trisulca and Lemna minor,
though it is probable that filamentous algae if not the
Lemnas were under-recorded in 1985. It is possible however
that the ditch system is now more eutrophic, either as a
result of fertilizer run off or low water levels during the
recent drought years concentrating nutrients which have not
been adequately flushed out.

Several species of Potamogeton appear to have increased, or
in the case of P. trichoides are newly recorded, though this
probably reflects uncertain identification in the 1985
survey. P. trichoides, a nationally scarce species, (which
was recorded by Latimer in 1980 but not in 1985) appears to
be well distributed across the site, though of 1low
abundance. P. fresii, recorded in the 1985 survey, was not
re-recorded and may have been confused in 1985 for young
specimens of P. crispus. In 1985 P. pusillus was recorded
much more frequently than P. berchtoldii, though all
specimens critical examined in 1994 proved to be P.
berchtoldii (providing the key identification features are
reliable), and specimens recorded as P. pusillus earlier in
the survey were not critically examined, and cannot
therefore be confirmed.

The majority of the species which appear to have increase
are aquatics, though several bank species such as Oenanthe
lachenalii, Glaux maritima and Triglochin palustre also
appear to have increased. This may reflect the increase in
sheep grazing on the marsh, producing for them a more
favourable short sward structure along the banks.

5.2.1 Alien/problem species

Three alien/problem species have appeared to increase in
abundance; filamentous algae, Elodea nuttalii, Azolla
filiculoides and one is newly recorded; Crassula helmsii
(1 ditch). In 1985 only Elodea canadensis was recorded,
whereas only Elodea nuttalii was recorded in 1993/4, and
records for both species have been combined for comparison
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between survey years. The resulting 7% increase may reflect
a general increase in the distribution and abundance of
Elodea nuttalii in recent years, which has largely displaced
Elodea canadensis. Both Lemna gibba and Azolla filiculoides
are of low abundance and do not appear to pose a significant
threat. The occurrence of Crassula helmsii in one ditch is
of more concern, and steps should be taken to eliminate this
invasive plant from the site.

5.3 Comparison of ranking of species

In Table 6 species are compared with regard their relative
abundance in the two survey years 1985 and 1993/4. Thus for
example Lemna triscula is the most abundant species in 1994,
but only the third most abundant in 1985. This gives some
indication of changes that may have occurred in species
abundance, though not without caution. The large changes in
relative of abundance of Filamentous algae and Potamogeton
pusillus for example reflect differences in recording and
identification rather than actual changes in abundance.

Those species which show an increase in abundance show a
corresponding increase in rank. While the majority of
aquatic and bank species show an increase, the majority of
emergent species show a decrease in rank. The large decrease
in rank of the two nationally scarce species Althea
officinalis and Sium latifolium probably does reflect a real
decrease in their overall abundance, as farming practice has
shifted toward more intensive sheep grazing and less hay
cropping. A way of alleviating the effects of intensive
sheep grazing on emergents has been tried this year at
Fairfield, where the growth of emergent species has been
successfully encouraged by temporary electric fencing along
ditch banks. In addition better control of water levels may
also help, as ditches which are liable to dry can be
completely grazed out, and regrowth of emergents after the
ditch has refilled impeded.

No adverse effect of intensive grazing on the majority of
bank species is apparent from these results, with species
such as Glaux maritima, Triglochin palustre and Juncus spp
showing an increase in rank, corresponding with their
increase in abundance. These species probably benefit from
the sward structure produced by grazing, though they may
have been under-recorded in 1985. Several bank species were
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Table 6 Changes in species ranking 1985 - 1994

Species ranking in| 1994 | 1985 |change Species in descending order | change
Lemna trisuica 1 3 2 Filamentous algae 20
Lemna minor 2 5 3 Elodea nuttalii/canadensis 19
Juncus inflexus 3 4 1 Ceratophyllum demersum 18
Eleocharis palustris 4 1 -3 Chara sp 16
Scirpus maritimus 5 2 -3 Triglochin palustris 13
Filamentous algae 6 26 20 Glaux maritima 13
Sparganium erectum 7 8 1 Potamogeton pectinatus 1
Carex otrubae 8 13 5 Solanum dulcamara 11
Potamogeton pectinatus 9 20 11 Ranunculus circinatus 11
Enteromorpha sp 10 10 0 Phalaris arundinacea 10
Oenanthe fistulosa 11 12 1 Potamogeton berchtoldii 8
Glyceria fluitans 12 7 5 Juncus effusus 8
Phragmites australis 13 11 2 Juncus articulatus 8
Alisma plantago-aquatica 14 6 -8 Lycopus europaeus 7
Callitriche obtusangula 15 9 -6 Carex distans 7
Ceratophyllum submersum 16 22 6 Azolla filiculoides 7
Myriophylilum spicatum 17 18 1 Oenanthe lachenalii 6
Nasturtium officinale agg. 18 14 -4 Hottonia palustre 6
Galium palustre 19 21 2 Ceratophyllum submersum 6
Ranunculus trichophylius 20 15 5 Polygonum amphibium 5
Oenanthe aquatica 21 16 -5 Potamogeton lucens 5
Oenanthe lachenalii 22 28 6 Carex otrubae 5
Hydrocharis morsus-ranae 23 24 1 Lemna minor 3
Schoenoplectus tabemaemontani | 24 17 -7 Galium palustre 2
Ceratophyllum demersum 25 43 18 Lemna trisulca 2
Veronica catenata 26 24 -2 Nymphaea alba 2
Althaea officinalis 27 19 -8 QOenanthe fistulosa 1
Apium nodiflorum 28 29 1 Sparganium erectum 1
Elodea nuttalii/canadensis 29 48 19 Myriophyllum spicatum 1
Typha angustifolia 30 27 -3 Juncus inflexus 1
Myosotis laxa 31 23 -8 Hydrocharis morsus-ranae 1
Juncus articulatus 32 40 8 Apium nodiflorum 1
Juncus gerardii 33 30 -3 Equisetum palustre 1
Pulicaria dysenterica 34 33 -1 Enteromorpha sp 0
Hydrocotyle vulgaris 35 34 -1 Epilobium hirsutum 0
Rumex hydrolapathum 36 34 -2 Pulicaria dysenterica -1
Juncus effusus 37 45 8 Hydrocotyle vulgaris -1
Solanum dulcamara 38 49 11 Veronica catenata -2
Zannichellia palustris 39 31 -8 Myriophyllum verticillatum -2
Epilobium hirsutum 40 40 0 Rumex hydrolapathum -2
Glyceria maxima 4 37 -4 Phragmites australis -2
Samolus valerandi 42 36 -6 Eleocharis palustris F-3
Mentha aquatica 42 32 -10 Typha angustifolia -3
Chara sp 42 58 16 Butomus umbelatus -3
Glaux maritima 45 58 13 Lemna gibba -3
Hottonia palustre 46 52 5] Juncus gerardii -3
Ranunculus circinatus 47 58 1 Scirpus maritimus -3
Lycopus europaeus 47 54 7 Nasturtium officinale agg. -4
Potamogeton natans 49 42 -7 Glyceria maxima -4
Potamogeton crispus 50 46 -4 Lythrum salicaria -4
Potamogeton lucens 50 55 5 Sagittaria sagittifolia -4
Lemna gibba 50 47 -3 Utricularia sp -4
Ranunculus baudotti 50 38 -12 Potamogeton crispus -4
Potamogeton pusillus 54 38 -16 Glyceria fluitans -5
Equisetum palustre 55 56 1 Ranunculus trichophyllus -5
Triglochin palustris 55 68 13 Oenanthe aquatica -5
Potamogeton berchtoldii 57 65 8 Callitriche obtusangula -6
Carex riparia 57 43 -14 Samolus valerandi -6
Iris pseudocorus 57 49 -8 Potamogeton natans -7
Polygonum amphibium 60 65 5 Typha latifolia 7
Azolla filiculoides 61 68 7 Schoenoplectus tabernaemontani| -7
Utricularia sp 61 57 -4 Alisma plantago-aquatica -8
Carex distans 63 70 7 Myosotis laxa -8
Phalaris arundinacea 63 73 10 Zannichellia palustris -8
Sium latifolium 65 53 12 Iris pseudocorus -8
Ranunculus sceleratus 65 51 -14 Althaea officinalis -8
Lythrum salicaria 67 63 -4 Mentha aquatica -10
Nymphaea alba 68 70 2 Berula erecta -12
Sagittaria sagittifolia 68 64 -4 Ranunculus baudotti -12
Typha latifolia 68 61 -7 Sium latifolium -12
Butomus umbelatus 68 65 -3 Ranunculus sceleratus -14
Myriophyllum verticillatum 72 70 2 Carex riparia -14
Berula erecta 73 61 -12 Potamogeton pusillus -16
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not re-recorded in 1993/4, notably the saltmarsh species
Salicornia sp, Puccinella fasciculata and Chenopodium
chenopodiodes at Fairfield. The area where Salicornia
occurred has reverted to reedbed and needs grazing.
Similarly Chenopodium chenopodiodes redquires poached muddy
margins, and the re-introduction of cattle at Fairfield may
encourage its return. Though it was not recorded Puccinella
fasciculata may still be present as no specific search was
made for it.

5.4 Comparison between areas

To enable a comparison between different areas of grazing
marsh corresponding pasture and adjacent arable ditch blocks
have been combined. Tables 8-11 show the abundance and
percentage abundance of key species in each area, for both
1985 and 1993/4.

5.4.1 Comparison of species totals

In the following table the areas are listed according to the
total number of key aquatic, emergent and bank species they
contain. (This is of more use than the average number of
species per ditch section because species totals are more
comparable between the two survey years.)

Table 7 Comparison of key species totals between areas and
survey years.

aquatic emergent bank all key
species species species species

year 85 94 85 94 85 94 85 94 +/-

DOWELS WEST 19 19 15 11 9 7 43 37 -6
FAIRFIELD 12 15 11 11 12 9 35 35 0]
GULDEFORD W 13 15 11 10 11 9 35 34 -1
GULDEFORD E i3 14 11 10 8 9 32 33 +1
GULDEFORD N 15 12 12 11 7 5 34 28 -6
DOWELS EAST 9 11 12 11 7 4 28 26 -2
WOOLPACK 6 9 7 7 6 9 19 25 +6
SNARGATE 13 10 11 7 4 5 28 22 -6
ARABLE 6 7 10 6 4 5 20 18 =2
totals 22 23 16 17 18 13 56 53 -3

Changes in species numbers by 5 or more are highlighted in
bold.

Table 7 shows that the total numbers of species recorded for
different areas of the marsh and overall are very similar
between the two survey years, which indicates that on a
broad scale site diversity appears to have been maintained.
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The only significant change in the overall totals is the
decrease of 5 in the number of bank species, which is
accounted for mainly by the loss of three species which
previously occurred at Fairfield. However the comparison of
numbers of species does not established if there has been
any significant change in their abundance.

Figures 3-6 give a graphical representation of the number of
key aquatic, emergent and bank species in each area.
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5.4.2 Diversity Index

In order to accentuate more clearly the differences in
diversity between areas a relative index of diversity has
been calculated, based on the ranking of areas with regard
the number of aquatic, emergent and bank species they
contain. In this context diversity is not simply the overall
number of key species each area contains, but takes into
account the numbers of species in each of the three groups.
Thus an area with several aquatic, emergent and bank species
is considered more diverse than an area with the same number
of species in one group only.

The index is calculated by first adding the ranking position
of each area within the four groups (aquatic, emergent, bank
and all species) to give the value x. If an area was 9*" in
each of the 4 groups, this would give the highest possible
value of x = 36. The index is then calculated using the
formula; score = 36 - X, where x is the value for each area,
so that the area which was 9* in each group scores 0. The
minumim value for x is 4, therefore the maximum score is 32.

The index scores for each area for both 1985 and 1993/4 are
given in Table 8, and are represented graphically in Figures
7 and 8.
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These results give an indication of the relative diversity
of the different areas, and also the changes in diversity
which appear to have occurred between 1985 and 1993/4.

In both survey years the number of key aquatic species and
the number of Kkey species overall was highest on the west
side of The Dowels, reflecting the predominance of fresh
water ditches in this area, and in 1985 this part of The
Dowels scored the highest diversity index value. In 1993/4
however The Dowels scored slightly less than Fairfield, even
though it contains two more species, because it ranks only
fifth with regard the number of bank species recorded,
whereas Fairfield does not rank lower than second in any
group (see Table 8). Fairfield can be considered more
diverse with regard the range of species present, which
encompasses both fresh and brackish water ditches. This
diversity is moreover contained within a smaller area, as
Fairfield has less than half the number of ditches than the
three large areas The Dowels (west), East Guldeford (west)
and East Guldeford (east). Both the west and east sides of
East Guldeford contain very similar numbers of key species,
only one or two fewer than at Fairfield.

The remaining small areas, The Dowels (east), Snargate,
Woolpack and East Guldeford (north) are as we might expect
less diverse than the larger areas. While most areas have
not changed significantly in diversity, a very large
increase in diversity appears to have occurred at Woolpack,
which in 1985 ranked lowest overall, but is now more diverse
than Snargate and comparable with The Dowels (east).

The greatest decrease in diversity appears to have occurred
at Snargate, which is now the least diverse area, other than
the group of arable ditches. Though the number of species at
Snargate is not incomparable with the arable ditches, the
greater abundance of key species such as Ceratophyllum
submersum, Potamogeton pectinatus, and Ranunculus
trichophyllus distinguish ditches at Snargate from ditches
in arable. In addition several species both at Snargate and
The Dowels (west) may have been overlooked during the 1993
survey season (through inexperience), such as Oenanthe
lachenalii, which was not recorded in 1993 though it was
frequent in 1985.
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Only those ditches which were arable in both survey years
have been included in the comparison between areas. (There
has been a reduction in the number of arable ditches within
the surveyed areas, from 31 in 1985 to 22 in 1993/4, with 18
recorded as arable in both years.) The diversity index score
for these arable ditches is significantly lower in both 1985
and 1993/4 than for the areas of permanent pasture, with the
exception of Woolpack in 1985. Compared to pasture the only
significant interest in the arable ditches is the abundance
of Althaea officinalis on the banks.

5.4.3 Comparison of species distribution

Differences in species distribution between areas are due
mainly to differences in salinity. Snargate, Fairfield and
Woolpack containing predominantly brackish ditches, with
only a few freshwater ditches, mainly at the margins. East
Guldeford contains a greater mixture of brackish and
freshwater ditches. Freshwater ditches only predominate
however on the west side of the Dowels, and this area
contains several freshwater species not recorded elsewhere
on the site. This indicates that the freshwater ditches in
other areas are either in effect isolated or subject to
enough saline influence to restrict the distribution of some
freshwater species such as Utricularia sp and Myriophyllum
verticillatum.

Most areas of the marsh are intensively sheep grazed, which
has a very noticeable effect on the distribution of Althea
officinalis. Parts of East Guldeford are less heavily grazed
than elsewhere, and this area also includes some arable in
the SSSI, and in consequence contains the highest abundance
of Althea officinalis, though it is mainly restricted to
ditches both within and adjacent arable land. Other emergent
species, such as Nasturtium officinale agg, Oenanthe
aquatica and Veronica catenata are also more frequent at
East Guldeford, perhaps also for the same reason.
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Table 8 Summary data 1994 Comparison of key species between areas

Area Snargate |Dowels W_|Dowels E _|Fairfieid Woolpack |Guldeford E |Guldeford N |Guideford W | Arable
Ceratophyllum d 11 28 6 2 6 10 13
C. submersum 31 7 6 24 10 37 1 32 6
Chara sp 5 2 8 3 2 [
[Hottonia palustre 3 15
Hydrocharis ranae 2 43 6 4 16 3 17 6
Myriophyllum spicatum 22 1 13 20 9 35 9 25 8
|Myriophylium verticillatum® 2
Nymphaea alba 3
Potamogeton berchtoldii 1 1 4 4 2
P. lucens 3 10 2
P. crispus 1 2 2 4 6
P. natans 7 2 3 1 3
P. pectinatus 29 12 17 22 12 40 9 28 5
P. pusillus 2 3 3 4 2
P. trichoides* 8 1 2 1 3
Polygonum amphibium 7 3
Ranunculus circinatus 1 10 3 1 1 1
R. baudotti 2 3 1 5 4
|Ranunculus trichophyllus 13 2 1 3 14 38 16 28
Sparganium emersum
Utricularia sp 8
Wolffia arrhiza*® 1 1
Zannichellia palustris 5 11 6 5 1 3 1
Alisma plantago-aquatica 4 47 6 2 6 43 16 31 6
|Apium nodifiorum 1 31 12 23
Berula erecta 1
Butomus umbelatus 1 2
Carex riparia 2 8 2
Glyceria maxima 18 3 4 2
|Hippuris vulgaris 1
|Iris pseudocorus 9 1 2
‘ ium officinale agg. 8 25 2 7 50 22 34
Oenanthe aquatica 6 13 53 6 28 5
O. fistulosa 10 53 6 4 2 42 14 31 4
Rumex hydrolapath 3 19 6 2 10 1
Sagittaria sagittifolia 3
Samolus valerandi 1 1 1 1 8 1 12 1
Schoenoplectus tabernaemontani 5 3 15 10 20 8 18 1
Typha angustifolia 19 7 3 8 5 12 1
i 11 32 8 24
Althaea officinalis* 2 1 3 1 28 6 16 g
Carex distans 2 2 1
Carex divisa” 4
Glaux maritima 2 12 2 3 1
Hydrocotyle vulgaris 3 9 24 8
Juncus gerardii 2 7 4 13 6 17
Lycopus europaeus 5 1 8 2
Lythrum salicaria 4
Mentha aquatica 10 1 11 3 1
Myosotis laxa 1 1 1 3 27 10 12
Oenanthe lachenalii 7 24 6 28 12 20 2
Sium latifolium* 1 3 1
Triglochin maritima 1 2
Triglochin palustris 2 8 3
number of ditches in block| 45 92 28 43 36 138 39 91 18
number of choked\dry ditches 3 31 8 53 4 20 ]
* = nationally scarce species
Totals Snargate Dowels W Dowels E _ Fairfield Woolpack Guldeford E Guideford N Guldeford W _Arable
Total ber of aquatic speck 10 19 1 15 9 14 12 15 7
Total number of emergent species 7 11 11 11 7 10 11 10 6
Total number of bank species 5 7 4 9 9 9 5 9 5
Total number of all key species 22 37 26 35 25 33 28 34 18
1985 Totals Snargate Dowels W Dowels E _Fairfield Woolpack Guldeford E Guldeford N Guldeford W__Arable
Total number of aquatic species 13 19 9 2 6 13 15 3 6
Total number of emergent species 11 15 12 1 7 11 12 10
Total number of bank species 4 9 s 12 6 8 7 11 4
“Total number of all species 28 43 28 35 19 32 34 35 20
change 1985 -1994 Snargate Dowels W Dowels E_ Fairfield Woolpack Guideford E Guldeford N Guldeford W __Arable
Change in aquatic species -3 0 2 3 1 -3 2 1
Change in_emergent species -4 -4 - 0 0 -1 - -1 -4
Change in bank species 1 -2 - -3 3 1 -2 -2 1
Change in all ies -6 -6 -2 0 6 1 -6 -1 -2
1994 Rankings Snargate Dowels W Dowels E _ Fairfield Woolpack Guldeford E_Guldeford N Guldeford W _Arable
Ranking of aquatic species 7 1 6 2 8 4 2 9
Ranking of emergent species| 7 1 7 5 1 5 9
Ranking of bank species € 5 g 1 1 6 1 6
Ranking of all species| 1 2 7 4 5 3 9
1985 Rankings Snargate Dowels W Dowels E _ Fairfield Woolpack Guideford E Guldeford N G i W Arable
Ranking of aquatic speci 3 1 7 6 8 3 2 3 8
Ranking of emergent species 4 2 4 9 4 2 4 8
Ranking of bank species 8 3 5 1 7 4 5 2 8
Ranking of all species 6 6 2 9 5 4 2 8
Change in Rankings 1985-1994 Snargate Dowels W Dowels E Fairfield Woolpack Guideford E_Guldeford N Guideford W __Arable
[ Change in ranking of aquatics| -4 0 1 4 0 5 3 1 A
Change in ranking of emergents -3 0 1 3 - 1 -1 -1
Change in ranking of bank species 2 -2 -4 0 3 -1 1 2
Change in ranking of all species -2 0 1] 0 p. 1 -1 -1 -1
Diversity Rank Index Snargate Dowels W Dowels E _ Fairfield Woolpack Gi ord E_Guideford N Guideford W Arable
Index score for 1994 8 28 14 30 13 22 25 3
Index score for 1985 15 30 16 23 3 20 2 25 4
Change in Index score 1985-1994 -7 -2 -2 7 10 2 -4 0 -1
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Table 9 Summary data 1994 Percentage comparison of key species between areas

Area|Snargate |Dowels W Dowels E_|Fairfield {Woolpack |Guldeford E Guldeford N {Guldeford W Arable
Ceratophyllum demersum 24.4 30.4 214 4.7 4.3 25.6 14.3
C. submersum 68.9 76 214 55.8 278 26.8 26 35.2 33.3
Chara sp 5.4 4.7 222 22 5.1 6.6
[Hottonia palustre 6.7 16.3
[Hydrocharis morsus-ranae 44 46.7 214 93 1.6 77 18.7 333
Myriophyllum spicatum 48.9 12.0 46.4 46.5 25.0 254 23.1 275 44.4
yriophyllum verticillatum* 2.2
Nymphaea alba 3.3
Potamogeton berchtoldii 36 23 29 44 1.1
P. lucens 6.7 10.9 74
P. crispus 1.1 4.7 1.4 10.3 6.6
P. natans 76 47 22 26 33
P. pectinatus 64.4 13.0 60.7 51.2 33.3 29.0 23.1 30.8 27.8
P. pusillus 44 33 7.0 1.1 22
P. trichoides* 8.7 3.6 1.4 2.6 33
Polygonum amphibium 76 10.7
[Ranunculus circinatus 22 10.9 7.0 28 0.7 56
IR. baudotti 4.7 8.3 0.7 128 4.4
IRanunculus trichophyllus 289 22 3.6 7.0 38.9 275 41.0 33.0
Sparganium emersum A
Utricularia sp 8.7
Wolffia arrhiza* 23 1.1
Zannichellia palustris 17.9 25.6 16.7 3.6 2.6 3.3 5.6
Alisma plantago-aquatica 89 51.1 214 4.7 16.7 31.2 41.0 35.2 33.3
Apium nodifiorum 36 25 30.8 258
Berula erecta 3.6
|Butomus umbelatt 11 47
Carex riparia 44 8.7 71
Glyceria maxima 19.6 107 93 5.1
Hippuris vulgaris 23
ris pseudocorus 9.8 3.6 22
Nasturtium officinale agg. 17.8 272 7.1 47 194 36.2 56.4 385
Oenanthe aquatica 14.0 36.1 38.4 15.4 33.0 27.8
O. fistulosa 222 576 214 9.3 5.6 30.4 359 3562 222
Rumex hydrolapathum 6.7 20.7 214 47 7.2 26
Sagittaria sagittifolia 3.3
lus val di 22 36 23 2.8 58 26 13.2 5.6
Sch plectus tab tani 1.1 3.3 34.9 27.8 14.5 205 19.8 5.6
Typha angustifolia 20.7 25.0 7.0 58 12.8 14.3 56
\ L t 30.6 232 20.5 26.4
Althaea officinalis* 44 3.6 70 28 20.3 15.4 18.7 50.0
Carex distans 22 1.4 1.1 5.6
Carex divisa* 9.3 2. 56
Glaux maritima 44 279 5. 22 11
Hydrocotyle vulgaris 6.7 938 2. 17.4 8.8
lJuncus gerardii 22 71 16.3 11.1 9.4 15.4 18.7
Lycopus europaeus 5.4 23 28 58 19.1
Lythrum salicaria 43
Mentha aquatica 10.9 23 8.0 77 1.1
Myosotis laxa 1.1 36 23 8.3 19.6 25.6 13.5
Oenanthe lachenalii 25.0 55.8 16.7 203 30.8 220 11.1
Sium latifolium* 22 33 56
Triglochin maritima 23 5.6
Triglochin palustris 7.1 58 3.3
number of ditches in block 45 92 28 43 36 138 39 91 18
Percentage choked\dry ditches 6.7 33.7 286 38.4 10.3 225 50.0
* = nationally scarce species
PercentageTotals 1993/4 Snargate Dowels W Dowels E_ Fairfield Woolpack Guideford E_Guildeford N Gulideford W Arable
% of total number of aquatic species| 435 82.6 47.8 65.2 39.1 60.9 52.2 65.2 30.4
% of total number of emergent species|  41.2 64.7 64.7 64.7 41.2 58.8 64.7 58.8 35.3
% of total number of bank species| 35.7 50.0 28.6 64.3 64.3 64.3 35.7 64.3 35.7
% of total number of all key species| 40.7 68.5 481 64.8 46.3 61.1 519 63.0 333
PercentageTotals 1985 Snargate Dowels W Dowels E_ Fairfield Woolpack Guldeford E_Guldeford N Guldeford W Arable
% of total number of aquatic species| 61.9 90.5 429 57.1 28.6 61.9 71.4 61. 28.6
% of total number of emergent species| 78.6 107.1 85.7 78.6 50.0 78.6 85.7 78. 71.4
% of total number of bank species| 28.6 64.3 50.0 85.7 42.9 57 50.0 78. 28.€
% of total number of all key species| 57.1 87.8 57.1 714 38.8 65. 69.4 7 40.8
Change in percentage totals Snargate Dowels W Dowels E _ Fairfield Woolpack Guldeford E _Guldeford N Guldeford W Arable
% change in aquatic species| -18.4 -7.9 5.0 8.1 10.6 -1.0 -19.3 .3 1.9
% change in emergent species| -37.4 -42.4 21.0 -13.9 -8.8 -19.7 -21.0 -19.7 -36.1
% change in bank species 71 -143 -21.4 -21.4 214 7.1 -14.3 -14.3 71
% change in all key species| -16.4 -19.2 -9.0 6.6 7.5 4.2 -17.5 -8.5 -75
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Table 10 Summary data 1985 Comparison of key species between areas

Area|Snargate [Dowels W_|Dowels E_|Fairfield |Woolpack |Guldeford E |Guideford N_[Gulideford W | Arable
Ceratophyllum d 2 11 11 3 1 2 5 —
C. submersum 29 14 8 21 3 24 7 3 2
Chara sp 4 2 2 1
Hottonia palustris 2 17 1 1
Hydrocharis ranae 4 43 2 5 20 5 11
Myriophyllum spicatum 18 3 10 22 8 42 17 17 5
{Myriophy verticillatum* 1 1
Nupha futea 1
Nymphaea alba 3
Potamogeton berchtoldii 1 4
P. lucens 2 10
P. crispus 1 1 9 4 17
P. natans 18 1 8 6 4
P. pectinatus 28 6 1 21 6 43 7 13 3
P. pusillus 1 14 2 1 5 5 10 1
Polygonum amphibium 4 1
Ranunculus circinatus 2 [: 1
R. baudotti 2 4 2 18 2 11
Ranunculus trichophyllus 12 7 1 7 14 59 16 48 1
|Sparganium emersum 2
Utricularia sp 1 9
|Zannichellia palustris _ 4 2 7 3 1 5 20
Alisma plantago-aquatica 14 64 5 2 10 7 30 45 7
Apium nodiflorum 1 42 7 22
Berula erecta 6 1
Butomus umbellatus 2 1 1 1
Carex riparia 6 21 1 2 3
Glyceria maxima 30 1 4 1
Nasturtium officinale agg. 12 2 2 3 10 56 24 41 2
’Iris pseudocorus S 2 1 2
Oenanthe aquatica 13 1 2 16 7 10 35 4
O. fistulosa 18 60 5 21 14 42 13 32 6
|Rumex hydrola 6 27 3 2 1
| Sagittaria sagittifolia 6
| | di 10 9 3 2 12 2 3 2
Sct plectus tabernaemontani 12 5 1 27 23 46 13 35 5
Typha angustifolia 7 30 7 4 1 16 6 15 2
Veronica catenata [3 6 1 2 7 36 11 25 2
Althaea officinalis* 14 6 5 11 12 39 1 27 11
Apium g| L 4
Carex distans 2
Chenopodium chenopodiodes™
Glaux maritima
Hydrocotyle vulgaris 10 1 3 6 6 7
Juncus gerardii 5 12 27 7
Oenanthe lachenalii 20 2 4 24 4 7 8 6 2
Lycopus europaeus 4 1 1 6 1 1
Lythrum salicaria 7
Mentha aquatica 29 1 3 1 12 10 1
JMxosotis laxa 29 2 3 6 48 10 14 2
Ophioglossum vulgatum 1
Spergularia marina 3 1
Salicornia sp 1
Sium latifolium* 4 11 1 1
| Triglochin maritima 3
Triglochin palustris 2 1 1
number of ditches 45 92 22 43 35 144 42 87 18
* = pationally scarce species
Totals Snargate Dowels W Dowels E _ Fairfield Woolp Gul d E_Guldeford N Guldeford W Arable
Total number of aquatic species 13 19 9 12 6 13 15 13 6
Total number of emergent species; 1 15 12 11 7 11 12 11 10
Total number of bank species 4 9 7 12 6 8 7 1 4
Total number of all species| 28 43 28 35 19 32 34 35 20
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Table 11 Summary data 1985 Percentage comparison of key species between areas

ArealSnargate [Dowels W _[Dowels E_|Fairfield |Woolpack |Guldeford E |Guldeford N_|Guideford W | Arable
Ceratophyllum demersum X 12.0 45 7.0 . 48 172
C. submersum 64.4 15.2 36.4 48.8 8.6 16.7 16.7 14.9 11.1
Chara sp 43 1.4 4.8 1.1
Hottonia palustris 44 18.5 45 5.6
|Hydrocharis morsus-ranae 89 52.2 9.1 116 139 119 126
Myriophyllum spicatum 40.0 3.3 455 51.2 229 29.2 40.5 18.5 278
Myriophy verticillatum* 23 24
[Nupha lutea 1.1
Nymphaea alba 33
Potamogeton berchtoldii 24 46
P. lucens 4.4 10.9
P. crispus 1.1 23 6.3 9.5 19.5
P. natans 19.6 23 5.6 14.3 4.6
P. pectinatus 62.2 6.5 50.0 48.8 171 299 16.7 14.9 16.7
'T? pusillus 22 15.2 9.1 23 3.5 11.9 115 5.6
Polygonum amphibium 43 45
|Ranunculus circinatus 44 6.5 24
IR. baudotti 44 1.1 93 5.7 12.5 4.8 12.6
Ranunculus trichophyllus 26.7 7.6 45 16.3 40.0 41.0 38.1 55.2 5.6
Sparganium emersum 14
Utricularia sp 22 9.8
Zannichellia palustris 8.9 2.2 16.3 8.6 12.5 11.9 23.0
Alisma plantago-aquatica 31.1 69.6 227 4.7 28.6 52.8 71.4 51.7 389
i i 22 29.2 16.7 253
6.5 5.6
2.2 23 24 1.1
133 22. 45 48 16.7
Glyceria maxima 32. 45 9.3 07
Nasturtium officinale agg. 26.7 22. 9.1 7.0 28.6 38.9 57.1 47.1 11.1
Iris pseudocorus 20. 9.1 24 23
Oenanthe aquatica 28.9 12.0 4.5 47 45.7 49.3 23.8 40.2 222
O. fistulosa 40.0 65.2 227 48.8 40.0 292 31.0 36.8 333
Rumex hydrolapathum 13.3 29.3 13.6 4.7 7.6
Sagittaria sagittifolia 6.5
Samolus valerandi 22 9.8 13.6 4.7 83 4.8 34 1.1
h plectus taber tani 26.7 5.4 45 62.8 65.7 31.9 31.0 40.2 27.8
Typha angustifolia 15.6 326 31.8 93 29 11.1 143 17.2 11.1
Veronica catenata 13.3 6.5 4.5 4.7 20.0 25.0 26.2 28.7 11.1
Althaea officinalis* 31.1 6.5 27 25.6 343 271 26.2 31.0 61.1
Apium graveolens 4.6
Carex distans 23 23
Chenopodium chenopodiodes* 23
Glaux maritima 89 116
Hydrocotyle vulgaris 11.1 13.0 18.8 8.0
Juncus gerardii 17.8 273 39.5 343 11.1 24 13.8
ILycopus europaeus 43 23 29 42 24 11
Lythrum salicaria 76
Mentha aquatica 315 45 7.0 29 83 23.8 11
Myosotis laxa 31.5 9.1 7.0 17.1 33.3 238 16.1
Oenanthe lachenalii 444 2.2 18.2 55.8 11.4 49 .0 6.8
Ophioglossum vuigatum
Spergularia marina 7.0
| Salicornia sp 23
Sium latifolium* 8.9 12.0 45 5.6
[Triglochin maritima 70
Triglochin palustris 91 0.7 2.4
number of ditches| 45 92 22 43 35 144 42 87 18
* = nationally scarce species
PercentageTotals Snargate Dowels W _Dowels E__ Fairfield Woolpack Guldeford E Guldeford N Guldeford W _ Arable
% of total number of aquatic species| 61.9 80.5 42.9 57.1 28.6 61.! 71.4 61.9 28.6
% of total number of gent speci 78.6 107.1 85.7 78.6 50.0 78. 85.7 78.6 71.4
% of total number of bank species| 28.6 64.3 50.0 85.7 42.9 57. 50.0 78.6 28.6
% of total number of all key species| 57.1 87.8 57.1 71.4 38.8 65.3 69.4 714 40.8
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5.5 Comparison between ditches in pasture and adjacent
arable

Tables 12 and 13 give a comparison of the percentage
abundance of species 1in ditches in pasture and those
adjacent arable for both 1994 and 1985. These tables show
significant differences in the abundance of species between
ditches in pasture and those adjacent arable. The greatest
difference is shown by Althaea officinalis, which in 1985
was 28% and in 1993/4 24.5% more frequent in adjacent arable
ditches than in pasture ditches. The key difference between
the two ditch types is that one side of the adjacent arable
ditch is protected from grazing, and thus in addition to
Althaea officinalis several other emergent and bank species,
such as Scirpus maritimus, Phragmites australis, Sparganium
erectum, Solanum dulcamara and Pulicaria dysenterica are
significantly more frequent along these ditches.
Surprisingly perhaps ditches adjacent arable were not more
frequently choked/dry than those in pasture; in both about
25% of ditches were recorded as choked or dry.

Enteromorpha was 8% more frequent in ditches adjacent arable
ditches in 1993/4. This may reflect wider fluctuations in
water levels concentrating nutrients or reducing competition
in ditches which dry temporarily, or may be the result of
direct fertilizer run-off from arable land. However there is
no other evidence to suggest a dgreater level of
eutrophication in ditches adjacent arable.

Though it is mainly emergent and bank species which show an
increase in abundance, several aquatic species also show
marginal increases, perhaps the most significant of which is
Hydrocharis morsus-ranae, which was 5% more frequent in
adjacent arable ditches in 1994 and 3.5% more frequent in
1985.

A similar number of species show a decrease in abundance in
adjacent arable ditches rather than an increase. In both
years the greatest difference is shown by the emergent
Eleocharis palustris, which is nearly 30% less frequent in
1994 and 16% less frequent in 1985. Another emergent which
shows a significant difference in both years is Veronica
catenata, which is over 10% less frequent in both years.
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Several other emergent and bank species, such as Oenanthe
lachenalii and Juncus gerardii show marginal decreases in
abundance. Of the aquatic species, the greatest difference
is shown by Myriophyllum spicatum and Potamogeton
pectinatus, which are approximately 10% less frequent in
adjacent arable in both 1985 and 1994.

These differences in abundance between pasture and adjacent
arable ditches appear to reflect not only the difference in
grazing pressure but also a difference in salinity, with a
higher proportion of fresh water ditches adjacent the arable
land than in the lower lying and more brackish pasture.

This is shown in particular by the greater abundance of
Hydrocharis morsus-ranae and the 1lower abundance of
Eleocharis palustris, Myriophyllum spicatum, Potamogeton
pectinatus, Juncus gerardii and others. This suggests that
the arablization of Walland Marsh has concentrated on the
less low lying, better drained, fresh water areas, leaving
the lower lying and more brackish areas as pasture. The
nationally scarce species Myriophyllum verticillatum and
Sium latifolium are among those freshwater species
restricted to a relatively small number of freshwater
ditches in and adjacent the remaining pasture.
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Table 12 Summary data 1994 Percentage comparison of abundance between pasture and adjacent arable ditches

Percentage abundance in| Pasture | Adjacent | A-P Species in descending order A-P
Callitriche obtusangula 38.7 36.3 -2.4 Althaea officinalis 245
Ceratophyllum demersum 9.2 133 4.1 Juncus inflexus 16.8
C. submersum 25.8 26.5 0.7 Pulicaria dysenterica 144
Chara sp 7.4 2.7 -4.7 Solanum dulcamara 13.2
Elodea nuttalii 7.4 8.0 0.6 Scirpus maritimus 11.6
Enteromorpha sp 281 36.3 8.2 Schoenoplectus tabernaemontani 105
Filamentous algae 475 49.6 21 Sparganium erectum 9.6
Fontinalis antipyretica 28 27 -0.1 Epilobium hirsutum 9.2
Glyceria fluitans 39.6 31.0 -8.7 Phragmites australis 8.4
Hydrocharis morsus-ranae 11.1 15.9 49 Enteromorpha sp 8.2
Lemna minor 69.1 66.4 -2.8 Typha angustifolia 8.1
L. trisulca 72.8 63.7 9.1 Nasturtium officinale agg. 49
L. gibba 4.1 35 0.6 Hydrocharis morsus-ranae 49
Myriophyllum spicatum 313 21.2 -10.1 Alisma plantago-agquatica 4.1
Potamogeton berchtoldii 3.2 1.8 -15 Ceratophyllum demersum 4.1
P. crispus 3.7 35 -0.1 Filamentous algae 2.1
P. natans 1.8 2.7 0.8 Ranunculus baudotti 2.1
P. pectinatus 359 248 -11.2 Carex otrubae 1.8
P. pusillus 23 0.9 -1.4 Ranunculus circinatus 1.8
P. trichoides 1.8 27 0.8 Galium palustre 17
Ranunculus circinatus 0.0 1.8 1.8 Rumex hydrolapathum 1.6
R. baudotti 3.2 5.3 2.1 Iris pseudocorus 1.3
Ranunculus trichophyllus 327 23.0 9.7 Potamogeton trichoides 0.8
Zannichellia palustris 7.8 2.7 5.2 Potamogeton natans 0.8
Alisma plantago-aquatica 295 336 4.1 Ceratophyllum submersum 0.7
Apium nodiflorum 230 15.0 -8.0 Elodea nuttalii 0.6
Eleocharis palustris 66.4 372 -29.2 Equisetum palustre 0.4
Glyceria maxima 14 1.8 0.4 Glyceria maxima 04
Iris pseudocorus 0.5 1.8 1.3 | Lycopus europaeus 0.3
Juncus articulatus 9.2 44 438 Glaux maritima -0.1
Mentha aquatica 5.1 35 -15 Fontinalis antipyretica -0.1
Myosotis laxa 175 133 -4.2 Potamogeton crispus -0.1
Nasturtium officinale agg. 33.2 38.1 49 Oenanthe aquatica 0.3
Oenanthe aquatica 30.4 30.1 03 Lemna gibba -0.6
O. fistulosa 30.9 24.8 6.1 Samolus valerandi -1.2
Phragmites australis 235 31.9 8.4 Potamogeton pusillus 1.4
Rumex hydrolapathum 46 6.2 1.6 Potamogeton berchtoldii -1.5
Samolus valerandi 7.4 6.2 -1.2 Mentha aquatica -1.5
Schoenoplectus tabernaemontani 13.4 23.9 105 Callitriche obtusangula 2.4
Scirpus maritimus 42.4 54.0 11.6 Oenanthe lachenalii 2.7
Sparganium erectum 373 46.9 9.6 Lemna minor -2.8
Typha angustifolia 6.9 15.0 8.1 Triglochin palustris -3.3
Veronica catenata 27.6 13.3 -14.4 Myosotis laxa -4.2
Althaea officinalis 7.4 31.9 24.5 Chara sp -4.7
Carex otrubae 44.2 46.0 18 Juncus articulatus -4.8
Epilobium hirsutum 3.2 12.4 9.2 Zannichellia palustris 5.2
Equisetum palustre 1.4 1.8 0.4 Juncus gerardii 5.9
Galium palustre 34.6 36.3 17 Oenanthe fistulosa 6.1
Glaux maritima 1.8 1.8 -0.1 Apium nodiflorum -8.0
Hydrocotyle vulgaris 13.4 35 9.8 Glyceria fluitans -8.7
Juncus inflexus 56.7 73.5 16.8 Lemna trisulca 9.1
J. gerardii 14.7 8.8 -5.9 Ranunculus trichophylius 9.7
Lycopus europaeus 3.2 35 0.3 Hydrocotyle vulgaris 9.8
Oenanthe lachenalii 23.0 204 2.7 Myriophyllum spicatum -10.1
Pulicaria dysenterica 6.0 204 14.4 Potamogeton pectinatus -11.2
Solanum dulcamara 28 15.9 13.2 Veronica catenata -14.4
Triglochin palustris 5.1 1.8 -3.3 Eleocharis palustris -29.2

number of ditches in block{ 217 113 -104
Percentage of choked\dry ditches| 25.8 25.7 -0.1
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Table 13 Summary data 1985 Percentage comparison between pasture and adjacent arable ditches
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Percentage abundance in| Pasture | Adjacent | A-P Species in descending order A-P
Callitriche obtusangula 48.2 481 -0.1 Althaea officinalis 279
Ceratophyllum demersum 77 1.9 -5.8 Alisma plantago-aquatica 18.8
C. submersum 194 111 -8.3 Sparganium erectum 16.5
Chara sp 14 19 0.5 Scirpus maritimus 16.4
Elodea canadensis 2.7 3.7 1.0 Typha angustifolia 12.8
Enteromorpha sp 47.7 46.3 -15 Phragmites australis 115
Filamentous algae 17.6 6.5 -11.1 Solanum dulcamara 8.9
Glyceria fluitans 57.2 50.0 -7.2 Pulicaria dysenterica 8.6
Hydrocharis morsus-ranae 10.4 13.9 35 Mentha aquatica 6.6
Lemna minor 50.9 46.3 46 Oenanthe fistulosa 59
L. trisulca 55.9 42.6 -13.3 Lycopus europaeus 42
L. gibba 5.9 83 25 Hydrocharis morsus-ranae 35
Myriophyllum spicatum 329 19.4 -13.4 Epilobium hirsutum 3.4
Potamogeton berchtoldii 1.4 1.9 05 Galium palustre 28
P. crispus 9.0 9.3 03 Lemna gibba 25
P. natans 5.4 5.6 0.2 Juncus inflexus 20
P. pectinatus 28.4 185 9.9 Iris pseudocorus 1.9
P. pusilius 8.1 28 5.3 Juncus articulatus 12
R. baudotti 12.2 5.6 6.6 Apium nodiflorum 1.1
Ranunculus trichophyllus 455 343 -11.2 Ranunculus sceleratus 1.0
Zannichellia palustris 15.3 11.1 -4.2 Elodea canadensis 1.0
Alisma plantago-aquatica 44.1 63.0 18.8 | Samolus valerandi 0.6
Apium nodiflorum 212 222 11 Rumex hydrolapathum 0.6
Eleocharis palustris 775 61.1 -16.4 Chara sp 0.5
Iris pseudocorus 0.9 28 1.9 Potamogeton berchtoldii 05
Juncus articulatus 8.1 93 1.2 P. crispus 03
Mentha aquatica 54 12.0 6.6 P. natans 0.2
Myosotis laxa 270 18.5 -8.5 |Agrostis stolonifera -0.1
Nasturtium officinale agg. 41.0 38.9 2.1 Callitriche obtusangula -0.1
Qenanthe aquatica 41.4 37.0 -4.4 Apium graveolens 0.4
O. fistulosa 275 33.3 59 Schoenoplectus tabernaemontani 0.9
Phragmites australis 311 42.6 11.5 Carex otrubae -1.3
Ranunculus sceleratus 27 3.7 1.0 Enteromorpha sp -15
Rumex hydrolapathum 4.1 4.6 0.6 Juncus gerardii -2.0
Samolus valerandi 59 6.5 0.6 Oenanthe lachenalii -2.1
Schoenoplectus tabernaemontani 36.0 35.2 -0.9 Nasturtium officinale agg. 2.1
Scirpus maritimus 56.8 731 16.4 Zannichellia palustris -4.2
Sparganium erectum 446 61.1 16.5 Hydrocotyle vulgaris -4.3
Typha angustifolia 95 222 12.8 Qenanthe aquatica -4.4
Veronica catenata_ 275 16.7 -10.8 Lemna minor -4.6
Agrostis stolonifera 48.2 481 -0.1 Potamogeton pusillus 53
Althaea officinalis 19.4 47.2 279 Ceratophyllum demersum -5.8
Apium graveolens 1.4 0.9 0.4 Ranunculus baudotti 6.6
Carex ofrubae 36.5 35.2 -1.3 Glyceria fluitans -7.2
Epilobium hirsutum 59 93 3.4 Ceratophyllum submersum -8.3
Galium palustre 324 35.2 2.8 Myosotis laxa -8.5
Hydrocotyle vulgaris 117 74 -43 Potamogeton pectinatus -9.9
Juncus inflexus 56.3 58.3 20 Veronica catenata -10.8
J. gerardii 122 10.2 -20 Filamentous algae -1141
Lycopus europaeus 14 5.6 42 Ranunculus trichophyllus -11.2
QOenanthe lachenalii 9.5 74 2.1 Lemna trisulca -13.3
Pulicaria dysenterica 8.1 16.7 8.6 Myriophyllum spicatum -13.4
| Solanum dulcamara _ 32 12.0 8.9 Eleocharis palustris -16.4

number of ditches| 222 108 -114




5.6 Ditches within arable land

In comparison to ditches in pasture or adjacent arable those
within arable fields contain fewer aquatic, emergent and
bank species. They are more frequently choked with
emergents, because maintenance as a wet fence is not
necessary, water levels tend to be either very 1low or
subject to wide fluctuations, and nutrient levels can be
extremely high. Though the banks are cut annually, this is
not as effective at maintaining floral diversity as grazing,
which produces a more diverse physical and floristic
structure.

Those arable fields at the edge of the SSSI boundary (see
distribution map in Appendix 2) could be excluded from the
SSSI without loss of integrity. However there may be other
interests associated with arable fields, such as wintering
Bewick swans, which may Jjustify retaining them in some
areas. Arable ditches enclosed within existing pasture
should be retained in order to maintain the integrity of the
site and provided habitat for Althaea officinalis, though
reversion to pasture would be desirable.

5.7 Distribution of emergent dominated ditches

The distribution of emergent dominated ditches and/or
recorded as choked indicates where ditch clearance has
become or is will shortly become necessary. Across the site
as a whole the average percentage of choked ditches is
approximately 25%, though in arable the figure rises to 50%.
Excluding arable the ditch system as a whole appears
therefore to be adequately maintained, though management may
have lapsed where choked ditches are clustered.

5.8 Distribution of ditches dominated by Enteromorpha
/filamentous algae

The distribution map (Appendix 2) shows clearly that ditches
dominated by algal weed are very much clustered together.
Snargate is the most affected area, with over 40% of the
ditches dominated by either Enteromorpha and/or filamentous
algae. Algal weed can completely choke nutrient enriched
ditches, though they may also dominate after a dry ditch has
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refilled, when there is reduced competition. It is not
necessarily the case therefore that the high instances of
ditches dominated by algal weed at Snargate and elsewhere
are caused by nutrient enrichment, but the situation needs
monitoring and if necessary ways to control water levels and
water quality should be considered.

5.9 Distribution of species infrequent across the site

Distribution maps of species which are infrequent or have a
restricted distribution across the site have been produced
in order to update earlier distribution maps produced by W
Latimer in 1980. The new maps are not as comprehensive as
the earlier maps, because they are based on sample sections
rather than full ditch lengths, but they do provide a basis
for monitoring the distribution of key species which are
infrequent across the site. A brief description of the
distribution of these species, including an indication of
changes in distribution that may have occurred since 1980
and 1985, is given below.

1. Althea officinalis 69 records

The distribution of this species is determined very largely
by its susceptible to grazing. It appears to have declined
markedly at The Dowels, Snargate and Woolpack and is now
largely confined to East Guldeford, where it still fairly
common along ditches mainly adjacent and within arable land.
The 1980 distribution map shows that it was common in arable
areas now excluded from the SSSI, and this is probably still
the case.

2. Azolla filiculoides 8 records
This alien species is restricted to a small number of
connected freshwater ditches on the west side of The Dowels,

where it was also recorded in 1980, and a couple of ditches
at East Guldeford.
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3. Butomus umbelatus 3 records

This freshwater species was recorded in one ditch on the
west side of The Dowels and in a further two at Fairfield.
It was more widely distributed in 1980, though this must to
some extent this reflects the greater recording intensity.
(It was also recorded in the Royal Military Canal and
Highknock channel but these watercourses were not sampled
during this survey.)

4. Carex divisa 6 records

This species is restricted mainly to Fairfield, though it
also occurs along one ditch at Woolpack and also along an
arable ditch at East Guldeford. Its distribution does not
appear to have changed much, though it was recorded
previously at The Dowels.

5. Carex riparia 12 records

This freshwater emergent species is restricted mainly to
ditches at the northern end of The Dowels, with a few
records for the east side of The Dowels and Snargate.

6. Glaux maritima 20 records

This is another saltmarsh species which occurs mainly at
Fairfield, with scattered records for Snargate, Woolpack and
East Guldeford. This species appears to have increased in
abundance.

7. Hottonia palustre 18 records

This species occurs fairly frequently in fresh water ditches
on the west side of The Dowels and at the northern end of
Snargate. Its distribution has not changed since 1980.

8. Hydrocotyle vulgaris 45 records

This species occurs along less brackish ditches on the west
side of The Dowels, the northern end of Snargate and fairly
frequently across East Guldeford, particularly on the east

side.
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9. Juncus gerardii 50 records

This saltmarsh species is well represented at Fairfield,
Woolpack and across East Guldeford, and like Glaux maritima
appears to have increased in abundance, perhaps as a result
of an increase in sheep grazing.

10. Hippuris vulgaris 1 record

This species was recorded in one ditch at Fairfield. It was
not recorded during the 1985 survey.

11. Lemna gibba 15 records

This often dominant species occurs infrequently across East
Guldeford, with a few records at The Dowels and Woolpack and
does not represent a significant problem.

12. Myriophyllum verticillatum 2 records

This species was recorded in 2 freshwater ditches on the
west side of The Dowels and in 3 ditches in 1985. It may
have been a more frequent species prior to large scale
arabalization of the freshwater habitat.

13. Potamogeton crispus 15 records

This species occurs in brackish ditches mainly across East
Guldeford, with 2 records for Fairfield and 1 for the north
side of The Dowels. Young specimens of this species were
probably mistaken for P. fresii in 1985.

14/15. Potamogeton pusillus/berchtoldii 26 records

The distinction between these two fine leaved Potamogeton
species is not easily made in the field, and P. berchtoldii
appears to be more frequent than previously thought. Both
were recorded fairly infrequently across all areas, but
their distribution appears to have increased since 1980.
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16. Potamogeton lucens 15 records

The distribution of this species is entirely consistent with
its 1980 distribution, occurring in freshwater ditches at
The Dowels and the northern end of Snargate.

17. Potamogeton natans 16 records

This species has a wider distribution than P. natans, though
of similar abundance, occurring in a small number of
freshwater ditches on the west side of The Dowels and at
Fairfield and across East Guldeford. It can be dominant
where it occurs.

18. Potamogeton trichoides 15 records

In 1980 this nationally scarce Potamogeton was recorded only
from the northern end of The Dowels, and was not recorded in
1985. Its distribution appears to have increased since 1980,
occurring both at The Dowels and scattered across East
Guldeford. It is an extremely fine leaved species and may
have been overlooked in the past, though the national
distribution of this species appears to be increasing.

19. Ranunculus baudotti 15 records

In 1980 this species was recorded mainly on the east side of
The Dowels, Snargate and at Fairfield. 1It’s present
distribution is consistent with its 1985 distribution,
occurring in brackish ditches mainly across East Guldeford,
with a small number of records for Woolpack and Fairfield.

20. Ranunculus circinatus 17 records

The distribution of this species is largely confined to
fresh water ditches on the west side of The Dowels, with 3
records for Fairfield, and single records for Snargate,
Woolpack and East Guldeford. It appears to have been more
frequent at Fairfield in 1980.
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21. Sagittaria sagittifolia 3 records

This freshwater species is limited to 3 ditches on the west
side of The Dowels, and its distribution has not changed
since 1980.

22. Samolus valerandi 26 records

This species appears to have increased it’s distribution
since 1980, occurring widely across East Guldeford though
infrequently recorded elsewhere. It occurs mainly along
brackish ditches and is generally found near the sea.

23. Sium latifolium 5 records

This nationally scarce species was recorded in 4 ditches at
the northern end of The Dowels and in a single ditch at
Snargate. It was also recorded only in this locality in
1980, but appears to have decreased in abundance, which,
like the apparent decline in Althea officinalis in this
area, may have been caused by an increase in sheep grazing.

24. Triglochin palustris 13 records

This species was either overlooked in the past, or has
increased it’s distribution. In 1980 it occurred only at
Fairfield, and 1985 was recorded in only 4 ditches. It was
recorded during this survey along 11 ditches on the west
side of East Guldeford, with a further 2 records for the
east side of The Dowels.

25. Triglochin maritima 3 records

This saltmarsh species was recorded in 2 ditches at Woolpack
and in a single ditch at Fairfield. In 1985 it was recorded
only at Fairfield.

26. Utricularia sp 8 records

This freshwater species is restricted to a few ditches in

the central area of The Dowels, near or adjacent the Royal
Military Canal.
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27. Wolffia arrhiza 2 records

This nationally scarce species was recorded in two
freshwater ditches, one at Fairfield and the other on the
western side of East Guldeford. Its occurrence however tends
to be unpredictable from year to year.

28. Zannichellia palustris 32 records

This species occurs fairly frequently at Fairfield and
Woolpack, and less frequently across East Guldeford and on
the east side of East Guldeford.

5.10 Species not re-recorded in 1993/4

Several species were not re-recorded during this survey.
Some, such as Chenopodium chenopodiodes and Salicornia sp
are known to have disappeared since 1985, though others may
not have been picked up by the sampling method because of
their very infrequent distribution. A list of these species
is given below:

Alisma lanceloatum Puccinellia fasciculata
Chenopodium chenopodiodes Apium graveolens
Petroselinum segetum Eleogiton fluitans
Centaurium pulchellum Ranunculus peltatus

Salicornia sp

5.11 Monitoring S15 Management Agreements

Data can be extracted from the survey data tables and
summarised for particular areas, such as S15 Management
Agreements or larger ownership blocks. This enables an
assessment of the ditches within the particular area to be
made, and serves as a baseline for future monitoring. An
example of spreadsheet data for one Management Agreement is
shown in Table 14, which covers a small area on the east
side of East Guldeford.
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Table 14 Wall.94 Management Agreement All Souls College

Ditch number| 614 | 616 | 627 | 628 | 630 | 631 | 637 | 638 | 641 Jtotal 9
Ceratophyllum demersum 1 1 2 | 22%
C. submersum 1 1 2 | 22%
Elodea nuttalii 1 1 1 3 |33%
Filamentous algae 1 1 1 3 |33%
Glyceria fluitans 1 1 1 1 1 1 6 |67%
Hydrocharis morsus-ranae 1 1 2 | 22%
Lemna minor 1 1 1 1 1 1 1 1 8 |[89%
L. trisulca 1 1 1 1 1 1 1 7 |78%
Myriophyllum spicatum 1 D 1 1 1 5 |56%
Potamogeton pectinatus 1 1 2 | 22%
P. trichoides*® 1 1 [ 11%
Alisma plantago-aquatica 1 1 1 1 1 5 [56%
Apium nodiflorum 1 1 1 1 1 5 | 56%
Eleocharis palustris 1 1 1 1 1 1 1 1 8 |[89%
Nasturtium officinale agg. 1 1 1 3 |33%
Qenanthe aquatica 1 1 1 1 1 1 7 |78%
O. fistulosa 1 1 1 1 1 1 1 7 178%
Phragmites australis 1 1 111%
Sparganium erectum 1 1 1 1 1 1 6 |67%
Veronica catenata 1 1 1 1 1 5 | 56%
Agrostis stolonifera 1 1 1 3 [33%
Carex otrubae 1 1 1 3 [33%
Equisetum palustre 1 1 [11%
Galium palustre 1 1 1 3 |33%
Hydrocotyle vulgaris 1 1 111%
Juncus inflexus 1 1 1 1 1 1 1 7 | 78%
Mentha aquatica 1 1 3 [33%
Myosotis laxa 1 1 1 4 | 44%
* = Nationally scarce species
Ditch number| 614 | 616 | 627 | 628 | 630 | 631 [ 637 | 638 | 641 | total | avg |

number of aquatic species| 5 5 5 2 6 9 5 1 3 11 |1 46

number of emergent species| 8 4 6 4 7 7 7 1 3 9 52
number of bank species| 3 1 4 5 5 0 0 3 4 8 2.8

total number of species| 16 | 10 | 15 | 11 | 18 | 16 | 12 5 10 | 28 [ 126

COMMENT

A typical group of freshwater ditches, with 4 ditches containing 15+ species per 20 metres.

The average number of species (12.6) exceeds the SSSI selection criteria of 10 species per 20 meters.
There are no choked ditches, though ditch 636 is dry and needs restoring .
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6. CONCLUSION

Comparisons with the 1985 survey suggest that overall the
floristic diversity of the site has been maintained. All
areas still meet the SSSI selection criteria on botanical
grounds alone, and the SSSI has succeeded in protecting and
in some areas enhancing the special interest of the site.

The survey has however highlighted the following problems:

1.

The west side of The Dowels and Snargate appear to have
declined in diversity to some extent. This may be a
consequence of increased sheep grazing, with some
emergent species such as Althea officinalis showing a
decrease in abundance. Temporary electric fencing has
been used successfully at Fairfield to alleviate this
problem and should be tried elsewhere. However several
short turf bank species may have benefited from sheep
grazing, such as Oenanthe lachenalii, Glaux maritima
and Triglochin palustre.

Snargate appears also to be subject to high level of
eutrophication, with over 40% of ditches recorded as
dominated by algal weed. This may have been caused by
nutrient run-off from the adjoining arable 1land or
fluctuating water levels which concentrate nutrients
and reduce competition where ditches have temporarily
dried out. The situation at Snargate requires
monitoring and possible ways to control water levels
and quality need to be considered.

Though overall the ditch system is well maintained,
ditches choked by emergents are clustered in some
areas. As a follow on from this report owners with
areas where management may have lapsed will be
contacted. Such owners should be given priority when
compiling individual Site Management Statements.

While ditches adjacent to arable 1land contribute
significantly to the diversity of the site, ditches
within arable are species-poor and under-managed, and
should be excluded where possible from the SSSI. A
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reversion to pasture should be encouraged where arable
land remains in the SSSI, unless the fields are used by
wintering Bewick swans.

While 5 meter fertilizer free buffer 2zones along
ditches adjacent arable 1land appears to provide
adequate protection against eutrophication,
Enteromorpha was found to be 10% more frequent in
ditches adjacent to arable land. Further study into the
environmental conditions to which these ditches are
subject and the response of species like Enteromorpha
to them is needed to further appreciate the effects of
the surrounding arable on the SSSI.

The survey data in this report has been stored and
analysed in spreadsheet (QPW) format only. Further
analysis will be facilitated by the development of an
integrated database application, which will allow the
data to be extracted in different formats for different
uses, such as Twinspan analysis and distribution
mapping (Dmap). The following diagram shows how an
integrated database application will allow a much
greater use of ditch survey data, at Walland, on the
North Kent Marshes and at Sandwich Bay.

ANALYSE DATA

SPREADSHEET FILE I

A

VESPAN | 4—{DATA BASE} > [DMAPFILE |

Y
PLOT DISTRIBUTION
OF SPECIES AND
COMMUNITES

Figure 9
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APPENDIX I SURVEY RESULTS FOR 1993/4

Ditch blocks are in numerical order

The Dowels West side

The Dowels East side (pasture)

Snargate

Fairfield

East Guldeford North side (pasture + adjacent arable)
East Guldeford West side (pasture + adjacent arable)
East Guldeford East side (pasture + adjacent arable)
Woolpack (pasture + adjacent arable)

Arable ditches

49



L)

—
—

'$9/09ds >UE] JO Jaquinu

S51000S JUaPJoWo J0 JAqUINU

oo (< |= i

€l

P~ NN

9ads ojenbe jo Jaquinu

Jrr oo

34

ool

T[22

QU ool

6€

Bl2|o|+l&

Sielolofe

glo ol

0
Ble|w]oi~

S |ofolQ

£e

S| oo jio

)
Dir- |~ jojo

Ll =
R (N[ 2

~lo oo

fred
Ol |2 fev;

€t

Nl olmfT

)
pa Y (3] ]

O
=

o o]« [

~ [ || o

olo|olo

Ot | T | [

N2 |o]—[L

Jequinu ydsig

—

wnjjoye] Whis

-

—

EIEWEDINP WNUE|0S

E5]1ejUssAp ELEdiNd

exe| S0SokW

eoenbe eyjual

edjjes Wiy

snaedoina sndodky

EEEN

ShXa[jul Snounf

s11eBInA 9)A30001pAH

Ohums_wm wnijesy

alsn _wm wnjesin mm

wninsiy wniqolid3

BEqNI0 XaIED

SUESIP X0.e0

©e104U0|0}8 S3s0.6y

eljoye| ‘1

eljojisnbue eydhL

~

~|0]—

wnjoala wnivebieds

snwjyrew sndiid!

juejuowaeulage} snyoa|d B

eljoyniBes euenibes

Sijessne sejuibe.ud

-

€o0BU|pUNIE SlIEEUd

€s0jN}Sl} eUIUBUBO

SNIEINOIE SNounp

.

sniodopnasd s|i|

el[XEW eJadk|o

spisnjed speyosos|3

enedl xaled

snjelequin snwong

eopenbe-obejuE|d ews)

S elienduin

wnssows wnjuebleds

snilkydoyou; "y

SNJeUIDJID SNjnduNuey

wnjqiydwe wnuoBXjod|

Seploydly d

nd ‘o

-

-

—

snjeunoad ‘d

I

suereu d

snds|io uojabowelod

egje NON:mENZ

winje||idiieA "W

wnyeaids wnjiAydopAw

G

—

-

eansi |

—|0

-

Joujw

€JNos|UjUl BUWD]

BURJ-SNSIOW S|IOYJ0IPAH

~iQ

susnied ejuoyoH

B B a)

sueyn|} BlsdR|D

-

wwm_w snojuawe|y

—

—

ds eydiowoseug

lileynu 3

sjsuapeued eapojl

ds ejeyd

Wnsieuqgns o

wnsiswap wnjjAydojessd

ejnbuesnjqo ayduyied

Saplojnal § €j|0Zy

47

(%4

44

32

oy

6¢

8¢

L€

9€

[

4

€€

4%

8l

Ll

9t

€l

<l

Tequinu 4oua

¥

Ada

*

AMQ

*

$8YdYP paxyoyd
(apis 15am) sjamoC 8yL €6 ‘lleM

€40 | abed



43

b
—

i~

$8/09d8 Hueq Jo Jagunu

$9109ds Juablawa Jo Jaquinu

o < (o

(o< 62

| o [

[ O

et <t foo =

(o]

ko|o|m |2

m&.ooam djzenbe jo Jequinu

N SAE =3

o]

89

49

29

[ | o fevi~

09

Bl (o[

B | e~

r~
o [N 2| N~

Bl

Hed
0O

¥

]
Bl || oo

F4*]

bl |olojle

o]

[12

Llo|cv|oufer

Q| o]~

1equinu youg

uinjjojize} wnis

-

elewedinp wnuejog

EolIe)uasAp eledling

exe| sijosoAW

eojlenbe eyjuay

Blied|jes WnIYA]

snaedoina sndodk

Snsnge T

-

SNX3|Ju| sndunp

s1ieb|na 9}£10001pAH

JR RS Y

JUY R (N

ansned wWnjeo

ahsnjed wnjesinbg

wnynsiy wniqoiids

deqnijo Xaled

SUBJSIP X0IE0

©19}]U0|0}S S}S0IBY

ejjojel ‘L

eljoisnbue eydAL

-

—

uinyoase wnjuebleds

SNUjIeW sndiog |

|UEjUOLLIABUIaqE] SNYOIIdOUIOYOS

e|jopyiBes eleyibes

wnyyedejoIpAy Xeuwny |

"BBe ajeuidyjo WnUNSeN

SNhjeiajdds snindunuey

s|jesne seywbelud

eadeujpunie sliejeyd

—~

esojnisy auyjueuaQ

SPIEINOIYE SNouNf

sniodophasd sp|

euwixew euadi|o

w_humz_ﬁm SjJeyoos|3

m_‘_ﬁmt XajeD

snjejequin snuwoyng

eonenbe-obelue|d ews|

S elendiin

wnsiewa wnjuebieds

sniifydoyou "y

SNJEUD]D SNINJUNUEY

wniqiudwe wnuoBX|od|

Sapioydly d

sniisnd "d

snjeupyoad ‘d

SUBON| d

suejel d

sndsud uojabowelod

BqJE BaBUJWAN |

winje|jiojan ‘W

wnjeoids wnjiAydouAn

eqq)b 1

eS|} |

—

Joujuw 7

€JNoS|ujW BUWaT

BUBJ-SNSIOW S|I0Y20IpAH

—

sjysnjed eluogoH

suelny) eladi|9

oeBje snojuawe|id

ds eydiowoiaua

|~

lennu "3

SISUSpEUEd eapo|3

ds ereyd

wnsjawqgns ‘o

WwNSJSWap wnjjAydojesad

ejnBUESN}q0 aYoLIY|{ED

S$apjo|nal|l} ejo:

ZL

0L

69

89

L9

99

s9

9

€9

09

65

1]

98

<]

¥

€5

25

3}

o]

8y

Ly

o

St

Jequinu yoia

A¥a

*

*

.

Ada

-

89UdP paxoyd
(apis 189Mm) SjemoQ 8UL €6 ‘lleM

€ 40 Z abed



G9 L0} [o]3 8 8 £l 6 R4 I o] 6 bb L | A 1Y L S > A I ) Z 9L | Gl | G 3 9 3 113 k2 Gh | 2t | €} 11 _[seoads jo 4
13 (%4 0 0 0 2 I 3 4 0 Z £ 3 4 Z L £ g Z 12 € 14 3 b L 14 4 [o] 4 0 0 € 4 £ L _|S®108ds jueq Jo laquinu
61 9'¢ € 2 € 8 S L € 0 [ [3 y 3 3 € S S [3 4 [ L 0 L S I3 4 € 2 12 3 € 4 [3 G [seroads juablawa jo Jaquinu
o} 6F L 4 g g £ 9 8 0 [*] ¥ } ¥ L 6 £ g g g g 3 8 6 6 6 g g L g 6 9 9 g _[se1dads openbe jo Jaquinu
19 Bae | 901 | GOL | ¥OL [ €0L [ 20L | LOLJOOL | 66 | 86 | 26 | 96 | o6 | v6 | €6 | <6 | 06 | 68 | 88 | 28 | 98 | 68 | v8 | €8 [ 28 | 18 | 08 | 6L | 8 | £ | 9L | G/ | ¥/ | €L |J8qunuydyg
%E'E € loyie| wnis
%b G [} BJEWEDINP WNU.0S
%9'L L [} EOI9JUSSAP ELEN N
%l L 3 exe| S[josoky
%6 0} [\]3 3 eonjenbe eyjuay
%EY v BlIed|es WnJuih|
| %¥'g S j L I snaedoina sndodk]
%l'6€ | 9€ I b b I ] 1 | 3 ] 3 l 3 L b L 3 SNSNYS T
%T'S9 09 3 3 3 ) I ) 3 ) 3 ! 3 3 l 3 snxs|ul snounp
%86 6 | I I 5 l sieBina a|A10001pAH
%0'EL [43 3 | anenjed WNieS
%9'L A b ansnjed winjesinba
%ET 4 l 1 i wmnsiy wnigojdg
%E 91 *13 3 3 | 2eqnulo xaled
%Z'2 14 3 I SUBJSIP XaJeD
[ %9°6L | 81 ) L 1all [ T b ) I e3}jUO|C]S SpS0IByY
%2T 14 ello)ie] L
%, 02 6l a a a 3 a BjjosnBue eydAL
%G9S | 28 [ [} all ! 1 ) ! I ! ) 3 I ! wnjposis wnjueBleds
%E'E I SnwipIew sndijog |
%E'E a I ) juejuowaRUISgE} Sh}d8|dousoyds
%EE £ 3 X el|oypibes euenbes
%L 02 6l 3 ) 3 ) 3 | ) 1 wnyjede|ospAy xewny
YT L2 | SZ L I ] ] ! 3 ] ] 3 ] I ] L “BBE o/eUD}0 WNHMSEN |
%LL 3 I Snjela[ads sninounuey
%E 9L Sl I S|[EjSNE seywbelyd
%E P [ eadeu|punie sjiejedd
%9 LS €9 l l 3 3 ] | ) | 3 3 3 3 3 3 3 l l 3 I 3 I } 3 I 3 3 I eso|nisy syjueusQ
%062 €2 3 3 3 3 3 a 3 3 I ] a | snjejndje snaunr
%86 6 shiodopnasd S|
%961 13 3 3 ewixew eladsh|o
%E 82 14 3 3 ) | I | ) 3 3 I } 3 | } 3 3 I l | ) s|isnjed speyooa|g
%L'8 8 Eledy xaleD
%L} 3 snjejaquin snwoyng
L% LG L LY L L L L L L L L L L L L L eojenbe-oBejue[d ews]
%.'8 8 3 1 ] S elendlIn
Yol't 3 I wnsJawa wnjuebieds
%ZT Z snifydoudiy "y
%601 [\]} 1 SNJEUIDJID SNINSUNUEY
%9 L 5 | 3 wniqiydure wnuobkjod
%L L saployol} ‘d|
%€ I snisnd o
%0'EL (43 3 3 I l 3 snyeuigoed g
%601 oL . suaon| ‘d|
%9'L L 3 3 3 suejeu ‘d
%L I sndspd uojeboulejod
%E'E 3 L eqje eaeydwiN
%CT 4 l wn3ejiiopen "W
%024 | i I L | ] wnyeaids wnjiAydoui
%!} I a eqaib 1|
%8TL| 19 l 3 I 3 3 3 3 I 3 3 i 3 3 ] 3 ] 3 I 3 3 3 3 3 ] 3 3 eojnsiy
%6'CL 89 3 d 3 3 I ) I a 3 3 3 ! 3 3 3 3 3 3 3 I 3 3 3 3 3 Jouiw 1|
%E'E € l l 3 gjnosjulul euwa’
%L 9y 1514 3 a 3 I 2 | 3 l 2 ] l 3 3 3 3 a euel-snsIow sJOYd0IpA
%e9L | Gl 3 3 sisnied ejuonoH
%0'8€ | GE b 3 3 3 3 I I 3 l b a I I ] sueyny eusdk|o|
%0°S2 [34 ) I 3 a 3 3 l 3 3 3 ) oeB|e snojuawe|J
%E 9L gl I 3 3 l l ds eydiowoisjuzy
| %0°6C [X4 a 3 3 lireynu '3
Y%ob S S L siSuapeued eapoj3
%¥'S [ I ds eleyd
%9'L L 3 I b 3 L wnsiewagns D
%y 0€ 82 I 3 3 I 3 I 3 I 3 3 ' l wnsiewap Wnjikydoyersy
%0'6Z | €2 3 l 3 3 3 I L I 3 I I L e[nbuesn}do aydjyied
L8O 2 g gJ L (4T e ] e SOPIOINDUY EJOZY
26 07 1900 | S0L | pOb | €0V | 20 | 1O, | 0O | 66 | 86 | 26 | 96 | G6 | ¥6 | €6 | 26 | 06 | 68 | 88 | 28 | 98 | 98 | v8 | €8 | ¢8 [ 18 [ 08 [ 62 | 82 [ 22 | 94 | G/ | ¥/ | € [J9qWnu uysia
%Yy 65 ¥ AN« . . . N B " B ANa . . P . S3YoYp payoyd

(apis 1sam) sjemod dYL €6 'lIEM

€ Jo ¢ abed



(%4 y'8 G 6 (0oL | v | 21 6 L 4 ] £ 8 6 6 (2Ll Z vl loOL | £ 6 14 9 [ 2L | € [ Z1 | oL [saoads jo Jaqunu |ejo}

Z 'l 0 [4 L [4 > € 4 0 0 [4 0 c l 3 0 0 14 0 0 0 4 € 0 14 Z |sal0ads yueq jo Jaquinu

ol 9¢ S S > l 9 [4 € ] ] L [4 € [4 |4 3 4 4 [4 € l 0 4 4 L ¢ _|se10ads juabiawia Jo Joquinu

0c A4 0 [4 9 3 8 14 Z € | ¥ 0 9 14 9 L 9 | 0l 9 S 9 € 4 A L 8 9 [sal0ads oenbe jo Joquinu

10} BAe | 8zl | Zcl | 9cL | Sch | veb[ech [ceL [ LeL oL [6bL | 8bb [ ZLbE[OLL [SLL|wLL €LY [ CLL | LLL[OLL [60L[80L ) 40L] O | 6C | 8C [Jequnu ydg

%8 [4 3 l sisnjed uiyoojbi]
%V 3 1 BJBWED|NP WnUeos
%0¢Z S 3 I l I 1 lijleuayoe| ayjueus
%8 4 I l npJessb -
%ZE 8 l l | 3 5 l l l snxajul snhounp
%¥v Ll l 3 3 l I 3 3 I 3 l l aeqgnJjo xaJed
Yo 3 | Sljeuldl}jo eaeully
%0¢ S L a L 1 1 Bljoysnbue eydAL
%8 [4 3 l wnjoals wnjuebiedg
%09 Sl l l l 3 l l I 3 3 l 3 l l L l snwpiew sndipg
Y¥ l L IpuBISjeA shjoweg
%L € l 3 [ wnyjedejoipAy xawny
%b l 1 SNJelsjass snjnounuey
%2CS €l a L I l a a a I L b l a l sl|eJjsne sajibelyd
b4 3 l eadkeuUlpunJe sueeyd
%¥C 9 3 3 l 3 l L Bsojnjsl} ayueus)
%V 3 I snjejnolye shounp
%b l 3 sniodopnasd su|
%Cl € 3 l 1 BUWIXeW B3|
%¥C 9 L l I 3 l l slisn|ed sueys0s|3
%8 4 I 1 euedu xaied
%¥ l L winJojjipou winidy
%91 14 l | 1 1 eoljenbe-obejue|d ewsi|y
%02 S I l l I l sujsnjed eljjaysiuuez
% 3 3 sn|Aydoyou snindunuey
%8 4 3 l winiqiydwe wnuobAjod
%v 3 1 S9pIoYoL) ‘d
%09 Sl L l L I l L ] l l 3 L l 3 L l shjeupoad 'd
%8 4 3 3 sua2n| 'd
%v L 3 11pjojyoIaq uojebowejod
b 344 Ll 3 l 1 L l 3 I L L L l wnyeolds wn(iAydoLA
%8 4 a 3 eqqib 1
%CL 8l 3 3 l l L 3 3 ] l l l 3 3 3 l l l L eonsiy 1
%9L 6l L I 3 I l I I a l L 3 I I L 3 l l | l Joujw euwaT
%Cl [ 1 ) 1 Seuel-SNSIow SLIeyd0IpAH
%91 4 L 3 L l suejnj eladkio
%¥ I I edljoJAdljue sijeuljuod
%82 A l I l ] 3 3 I Sebje snojuawe|4
%82 A I L l l 3 I I ds eydiowosajuz
%8 4 l 3 lleynu espoj3
%¥Z 9 I I l I l l wnsiawgns 'O
%02 S 3 3 I 3 l wnsiewap wnjiAydojessd
%cCl € L _ 3 3 ejnbuesniqo ayaLyiieD
14 1 |82 | Z2L | 92t | S2b | veb | €2b | cet | vek |ock | 6L [ 8bh | ZLL [OLL [GLL [wib[€bb[2hb | LiL [OL)L [B0L [80L [ZOL | OF | 6C | 8C Jsquinu yajig
%8¢ yA x M x * * * * SaY2YIp paxoyd

apis Jsea (ainjsed) sjpmod Ul ¥6°IleAA

1 Jo | abed



e
—

8l

N
—

vl

sel0ads Jo Jequinu [e}o}

saloads yueq Jo Jaquinu

sa10ads Jusblalie Jo Jaquinu

I~ o

bl

o ||

I~
2|w|c]=

23

sai0ads dljenbe Jo Jaquinu

wijoimlo

Wir | NJO IO

W O[N] IO

«—

IO M| ||O

< [[© [N |+ flo

TN [~ T

14

T [O|NjO o

gl y) =] (o]

-
T~ N~

orl

6gl

MO MO

o€l

OO |N

-~

€el

bl T (Y (o]

Jequinu yoyq

-~

uinijojije| weig

NpJeieb ]

snxajul shaunp

slieb|nA 8]£3000ipAH

elwiijlew xXne|9

SI[euIdIlo eaeyy
wnjoals E:_cmm_mww,

snulijiew sndiog

IUBjUOWBEBUIaqe]} snjos|dousolos

IpUBI9|BA snjoweg

winyyede|oipAy xewiny

sijesysne sejwbelyd

BsSO|N}sl} SYIUEUBO

‘Bbe 9jeuldiyo wniunjseN

Snje[noJe snounp

sishied s1eyoos|g

eledll xaled

eoljenbe-obejue|d ewsly

sn|iAydoyoLyIopneq o

SNJeulolo snjnounuey

shjjisnd "4

shjeunoad o

suson| uojebowiejod

winyeoids winjlAydouAp

eonsi}

Qf~|~

-—

o ey B

|||

Joull euwe

BUBI-SNSIOW SIOU00IPAH

~

sisnjed eluojoH

-

|||

suejinjy elsdk|o

sebje snojusle|i4

Q|+

Q|

Qf~—

ds eydiowolsauy

~ Q)|

li[ENU eopol3

~

wnsiawqgns o

~—

-~

winsJawsp whnjjAydojessd

e|nbuesn}qo aydLyjed)]

€61

2st

LS

0sl

6v1

8yl

yAdl

14

142

Ladl

vl

44

Lyl

A el Al Rl

6El

8€El

L€}

Ol |||

SEl

14

€cl

cel

Jaquinu yad

SaUOYIP padoyd

ajebieug ¢6°|leM

Z Jo | abed



| G¢ | 6 14 L S 4 9 L 8 8 6 Zl 8 6 Zl 9 9 8 Z 9 Z_| 2i [sai0ads jo Jaquinu |ejo)

9 90 0 0 0 0 I 3 L 0 L l 0 0 I L 0 0 0 0 0 | |seloads yueq jo Jsqunu

4] 6¢C 9 [4 4 4 Z [4 Z € € S [4 14 14 b € [4 [4 L b ¥ _|selo0ads yeblaws jo Jequinu

Ll 6°G 6 0 4 Z S A L g S 9 9 g L £ £ 9 L S Z g [sel0ads oljenbe jo Jaquinu

10} brae ozt sz vz [ezv]zzv[uzL[ozr]eoL[goL]ZzoL oot [sol|voL €9l 2oL | 1oL |09k |6Sk | 8SL | ZSL [Jequinu youg
%CC b wnijoe| Weig
%CC 3 1pJeisb |
%L 92 4" 3 L 3 L snxajyul snounp
%L9 € sueb|nA 8]A30001pAH
%v'¥ [4 l l Buwijliew xnejo)
%by'v Z } l Sijeuldljo eaeyy
%96l | L b wnyosse c%ﬂﬂ?]umm
%E'€S 144 L I l a l I a L a d l L snwijiew sndipg
%L L S l [ 3 ] IUBjUOWBkRUIage)} sNyos|dousoyos
%C'C l IPUBIS|BA Shjowes
%.'9 € L winyjedejoipAy xawiny
%8 L1 8 "BOe o|euIdIlo WNPN}SeN
%C'29 8¢ } ] a a a a L a L 3 a a a a a a silesysne sajjwbelyd
%<C 2T 0L l ) Bso|n}sl} aujueusp
%.'9 € 3 I shje|noipe snaunp
%C'C9 8¢ l } l L 3 l L l l ) siusnjed sueyoos|3
%'V c eledll xaied
%68 1% eonenbe-obejue|d ewsly
%6 '8C gl 2 L ) snjjAydoyouymopneq 'y
%C¢C L SNJeuldlId shjndunuey
%v'v c l l shjjisnd ‘o
% ¥9 62 L L 3 L 3 3 } I I L L L snjeunoad ‘o
%.L'9 € suaon| uojabowejod
%6 8% Zc L b 3 l 3 L 5 L I I winyeoids winjlAydoA
%008 o€ 3 L I L L 3 l L 5 3 l a L } L eojnsiy 1
%689 L l } } L 3 b l Jouiw euwe’
%yt Z BUBJ-SNSIOW SIIOYd20IpAH
%.'9 ) suysnjed ejuojjoH
%8LL 8 sueynjj euadk|o
%l'LS €T 3 5 a a a L a a a sebje snojuswelij
%9'SS SC b l 3 a b b ds eydiowoiauz
%68 14 L lijeynu eapoj3
%6 89 Le 3 3 } L 3 L L l L 3 3 L 3 3 wnsiawqgns "9
%y vC Ll I L l l wnsiswap wnjjAydojelsd
%C 0l L | L L e[nbuesn}qo aydLi}i|[eQ

14 1210} || OZL | GZL | w2 | €LV |2Zb | LZL ] 0ZL [ 69L [89L [ 291 [ 991 [S9L | ¥9L | €91 | 2ot | Lol [ 091 | 6SL | 8S) | LS Jegquinu youg
%L'9 € » » » S8YIUP paxyoyd

ajebieus £6'llBM

Z Jo z abed



ol

61

13

o]

§3/0adS juBq JO Joquinu

||

Celly]imtd

I~

L

||

(174

Kllo|~|=w)

[444

91z [ic

Sie|—|ol-

wje|n|olm)

8lol<|ole
¢
Ri-lo ol

€02

Dl —oflev

10z |6

Q|| oliy

Dlelen|ofw

)
m
[\] Ok
961 |56l [68) (88 [/8)

-

BIGWE3Np WNUBI0S

BooJUSSAp BliBdINg

B8] SYJUEUSO

BX8] SHOSOAW

Bapenbe eyjualy

L sneedouna sndoak]

o

) I L SnXeyut 1

JipJeJab snounp

BUIHBW XNED

Bajsnied Wnjes)

T BJj6n[ed Wnjasinb3

WhiojAed WN[Goda

v Tt SEGIO D

BSIAIP X080

SI[BUIOIHO BB

Bliojlisnbue eydA

T BWIEW Uo0PHL

Wnjoeid wWnjuebieds

SNLNUBW SNAiPS

V| v | ¢ | Wejuouwdeliage) snpsjdousoyds

{PUBIS[BA SOWES

wnyedeiospAy Xauiny

8 9[8UPLJO WNIPNISBN

SNJBJR|30S SNjnouNUBY |

S[EASNE SeyjubeNd

-

B90BUIPUNIE SPBEYd |

3 3 Bsojnisy "0

Bojenbe SYUBUO

SNIgINo[I8 Snounf

} sueBjnA sunddiH

BUIXEW BHe9KID

sujsnjed SUBY900|3

3 snje|lequin snwoing

B3[jenbe-obejue|d Buis|

3 sujsnjed ejjisyoiuuez

BZIULI8 BUNOM

SIAdOUHT

S8UE] SNSIOW SUBLIOIPAH

v sueyny BPeoAID

v Eo[PIKGRUE SHEUNO

S8Bje snojeule|iJ

1 1 ds sydiowolog

) ] ljeynu Bapoj3

ds essyd

Wwins1ewgns ‘9

l Wnsseuwsp WnjKydojessy|

S[eube}s O

\wZ |0¥2

(444

LI _[9iC |Sie

0L2

- 8| :m:um:ﬁo 3uduied

[0z

10Z |66}

461

961 [G61 |68l (88l [/8) [1equinuyoip

PielHIBS E6'1IBM

| 10 | 9B8g



44 evl | 21 ] 6 [ 81 lel [ vLlzh gl el st ioz|vb[9OL]ol[vl]GL | 6 [ 0L [seoadsjoiaqunuejo)

b (o} 4 L € l € € 4 € l S l € Z S S S ¥ _|S9198ds Yueq jo laquinu

€l 6 9 ¥ 9 9 4 Z S S 8 9 8 S 9 € |4 4 € [sa1oads jusbiswa jo Jaquinu

8l ¥'9 6 14 6 9 A A 6 S 9 6 S 8 8 9 9 Z € _[Se1oads onenbe jo Jaquinu

10} bre | Jze[sze | vee | SIE [ vIE | €LE | ZIE | POS | 662 | 86C | €62 | 26 | L6Z | 06C | 68 | 88T | 82 |4equinu yajig
%6'G 3 1 BIBWEDJNP WNUB[0S
% v L } } l l l L b llleusyoe] syjueuaQ
%S '€ 14 l l 3 l exe| SJOSOAN
%811 Z l l eoljenbe eyjusiy
%811 [4 l l lipJesab
%6'CS 6 l 3 3 l ) b l ) l SNXxajur snounp
%.LV9 25 3 3 l 3 l l l l l l l ansnied wnies
%6'S l ] wnjnsiiy wniqojid3
%6'CS 6 3 l l l } l l l 1 9BgN.Jo Xaled
%6'S l 1 SI|eujoyjo eaeyyy
%S €T 12 \'J l l l ©13}1U0|0}S SIS0.BY |
%E'SE 9 l l l l 3 l Bjeusjed eojuoisp
%.LVv9 1 l l v I b l l 3 l l a wnjoaJs wniuebledg
%S'€C |4 ] 3 ) l snwiliew sndidg
%E'SE 9 ) ] 3 ) 3 | |uejUOWIaBUIaqR) Sh)od|douaoyos
%6'S ) } IpueJajeA shjowes
%811 Z l l sijesysne sajwbelyd
%Z v L 3 l l I l 3 l Bsojnisy O
%9'L) € l 3 l eojjenbe ayjueuaQ
%.L'v9 1) l b l l l l l l I l l "Bbe sjeuldljo WniunyseN
%8 |1 4 l l Snjejndiye snaunp
%G9L| €1l l l l l l l L ) L l l l l sHjsnjed sleyoos|3
%6'CS 6 3 l l I l 3 5 l l wnJojipou wnidy
%l Ly 8 3 l l l l l 3 3 eojjenbe-obejueid ewsiy
%6'S 3 l siysnjed eylsyoiuuez
%€ SE 9 l l l l l l sn|iAydoyols o
%811 Z l l Ijopneq sninounuey
%Y 62 S l l 3 l l snjeunoad "d
%6'S l l sueeu o
%9°L1 € l [} l sndsiio uojabowejod
%E'SE 9 l l L l l 3 winjealds wnjjAydouAp
%S9L| €l l l l l 3 3 } l l 5 l 3 3 eansiy 1
%6 9l l l 3 l ) 5 l l l l l l 3 3 3 l Jouiw euwe
%S 11 z 1 ) 2eueJ-snsiol sueyooIpAH
%L Y9 Ll } l l I l l 5 3 l l l EEEERR)
%90L| 2l l l | l l I l l l l l l 2ebje snojuauiell]
%88S| 0l ) a a v 3 3 a a l l ds eydiowossug
%S €T 14 3 I l l ll|eynu espojg
%8’} 1 Z v l ds erey
%¥ 62 S 3 I b l l wnsiewap wnjjAydojesad
%6'ZS 6 l 3 3 l l l l 3 3 e|nbuesnjqo ayoL}ied
%6'S 1 l Saplojnallly e||ozy

Ll 19} JZ€ | G2€ | ¥2E | SIE | FIE | €1E | CLE | ¥OE | 66C | 86¢ | €62 | 26C | 16Z | 06Z | 68C | 88C | L8T |43quinu Yolid
%6'S l M S8YoJIp paxyoyo

apis ypou (ainjsed) piojapiind jse3 v6'lleM

1 Jo | ebed




\44 0cZL | LL 9L joL]|oL| 9 |6SI L (91 |1l L L jstloljog| 2 {9l v [ 2l [ ol | 12| 6 | €l [seloads jolequinu jejo}

el '€ € 4 0 Z Z 9 Z L |4 € L S 9 14 € S € L l € € G |setoads yueq Jo Jaquinu

Sl 9'c 9 el v | ¢ ¢ | s Z |l s |z 4 ! sl sl el ¢ 4 1 €| v L | T | € [seroeds jusbiews jo Jequinu

9l St Z 1l 9 S Z 4 [ 4 S Z € S ] 8 ! A 0 Z S L |4 G |saloads oienbe jo Jaquinu

19} bae |gze|eze|zze|lec|oce[o6le | 8le|Zle | 9le [ LLE [OLE | 6OE | 90€E | SOE | €0€ | 2OE | LOE | 00€ | 6T | 96C | G6C | 98¢ |Jequuinu yaug
%S'Sr| Ol 3 3 | l 3 l I 3 3 I elewed|np Whuejog
%8LE| L l | 3 l l ] l eo119jussAp eleodling
%.22| S l 3 l I l ljeusyoe| syjueusQ
%€ LT 9 l L | l l 3 exe| SOosoAl
%S'¥ 3 l eojjenbe eyjuspy
%Z'81 14 I l L b lpiesob
%P'98| 61 3 l | l | | l | l l 3 3 3 3 | | l | l snxejjul snounp
%6 0F 6 I I l l l l l | 1 ansnjed wnies
%S’V l 3 aysnjed winjesinby
%S'¥ 3 ] wnnsay wnidqondg
%00S| V1 3 | I 3 | 3 l 3 | ] | 2eqnilo xeJed
%Z°2C S I I 3 1 1 S||euIdIyo eael)ly
%Z'8L 14 3 3 3 a B19§1u0j0}S siisoiby
%16 [4 l 3 Bjeuajed BOJUOCIOA
%222 S 3 Y a I 1 eljojysnbue eydf |
%00S| LI I a ] l 3 I I I 3 ] ] wnjoaie wnjuebiedg
%roc| 8 ) L 1 ! 1 1 1 1 snwijiew sndipg
%16 14 | ] uejuowseuIaqe} snjoajdousoyos
%S’V l 1 winiedejolpAy Xxawiny
%SV l I snjels|ads sninounuey
%POE| 8 l a 3 a a l a l sljessne sajjwbelyd
%8'LE L | | 3 I | 3 3 BsO|N}sY ayjueuap
%9'El € l 3 ] eodjjenbe syjueusp
%005| LI l l l 3 l | 3 3 L L ! “BBe ejeurole WNIPn)SeN
%16 4 } ) ewiixew elask|o
Y%b9E| 8 3 3 3 3 3 ] | l siysnied sueyd09|g
%9'€L € I 3 l winiopipou winidy
%P o€ g 3 3 I l | | 3 3 edljenbe-obejue|d ewsi|y
%SGy | 0Ol L I l 3 3 b l l 3 I sn|jAydoyoly "y
%9'El € l l I ljlopneq snjnounuey
%S’V l I Seploydl] *d
%28l |4 l l 3 3 snjeunoed “d
%St l ] sndspio uojabowejod
%9'El € l I I winjedlds wnjjAydouA
%SPS| 21 3 I } | l I l l 3 I l L eajnsy} 1
%L2L] 91 l l l I I 5 3 a a l l l 3 3 l l Joujw euws
%S'p ) 1 SeuBI-SNSIow S1eyo0IpAH
%60r| 6 l I l l l 3 3 3 I suejinyj eledkio
%l65| €l L v l I l l I l l | l ) Y oebje snojuswieid
%6 0F 6 a a v Y Y ) l ) 1 ds eydiowoisiug
%9'€l € l I } lifenunu espo|3
%S ¥ 1 ) wnsiagns "D
%.'CC S l | l 3 l wnsiewep wnjjiAydojessd
%607 6 | 3 L 3 3 3 3 l 3 e[nbuesniqo syoLeD

[44 100 | 928 | £2€ | 22€ | 12 | 0zc | 64E | 8LE | ZLE | 9LE | LIE | OLE | 60 | 90€ | SOE | €0€ | 20€ | LOE | 00€ | 26T | 96T | S6C | 98¢ |19quinu youa
%L'8 € x . * SBYIHPp payoyd

(4UHON PI0JOPIIND Ise3) siqele Jusoelpe SYOUP ¥6'IIBAA

} Jo | 8bed




Sl

14}

v

€l

gl

5610805 J0 JaquinU (€30}

010005 MUEq JO Jequinu

$6/06dS JUeBIoWS JO JoquInU

o) | WO

©o|wv|wv]|e

(YIS IL] 1=

< |cof]|®

~ |2

Q0 | LOf~

~|©of—

0 | <T |~

b

| <t|—|co

se|0ads oienbe jo Jaquinu

€6€

268

68¢

Ql=rim|Njo

88¢

I~ | NjOo

G8¢

QDN | M TIO

¥8¢

Ot (<t}

c8¢e

08¢

9.¢

(e b At 0o2d

223

[ed R (] (O

€L

|~[o]—

0/€

453

ose

65€

IO N T 0O

PALS

Jequinu 4ang

siisnjed uiyoo|bu |

eJeeo|np WnUejos

eoli9jussip eledlind

Njeuayde| ayjueLsQ

©xe| SIHOSOAN

Shaedoins sndook |

1pIeisB T

shxajjul snounp

suebinA a|fjoo0.pAH

BWIIEW XNej9

ansnjed wnijeo

snisnjed wnyasinby

wWninsIy wniqofidg

BEqNII0 X8IBD)

Sljeuidlyjo eseylly

EIoJUC[O}S SHS0IBY

E]eUB)e0 BOJUCIOA

B(CJFSNbuE EqdA

wnpale wnjuebieds

snwnpiew sndilog

JUB}UOLISBUISGE] Shjoa|doUsoyos

|pUBJB|eA SNjoWes

SI|eSne SeyWDelyg

esojnisy O

Eoenbe ayIueus

"Bbe s|euid|go wniunseN

SNe|NOIJE snounp

suisnjed s|ieyoos|3

WnJopipou wnidy

sLisnjed eljjeyojuue7

AT

shiiAydoyoin "y

TOpNEq snjnaunuey

sepioyol] d

snjjisnd g

snjeupoad g

SUBjEl d

shdsio 'd

11p|03Y2ieq uojebowelod

WNjESIds WN|AUdOLAN

eqqib 1|

CELETR

Joulw euwa |

SBUBI-SNSIOW SHEUd0IPAH

sueyn| elsodk|o

Eoie.AdNUE SI|eURuoc

—

—

oebj|e snojuswe|id4

ds eydiowossiuy

Iswjey ensseld

]

dsereyd

wnsiewqgns ‘D

wnsJiswep wn|iAydojesad

g|nbuesmqo ayoL

€6¢

(4313

16€

06€

68¢

88¢

G8e

¥8¢€

€8¢

413

18€

08€e

9.€

GLE

|23

€.8

0.e

9€

09¢e

65¢

8G€

51

6ve

8ve

PALS

Jequinu 4aig

SoUOYIp POOUD

apIs 1sam (aunsed) PIOJSPING 1S3 6 IIBM

z 40 | abed



| 6 loerloOv ] G 1Ok | VL | 8 6 {019 6 (2 | 64 [ 1L JoL bk le ol ]ol L 10 [ 02 [ G [ Zb [ € [ eb [ b [ b [zl [ LI [ssi0ads joJaquinu |ejo}
9l s¢Zl1 0 3 € € 3 4 Z L I L 12 I 12 3 3 l 3 0 0 S 12 9 9 [4 [ € ¥ ]_[Se108ds yueq Jo Jequinu
vl oy | € Z b € € 4 v 4 ] 14 8 S € 14 € € € [4 € S g 12 4 g € € 14 y | Seloads jusbiawe Jo Jaquinu
14 S6 | £ 4 9 S Z I 4 £ € |0l L S € 9 6 9 9 S 8 | 0k 9 L S 9 4 S 4 9 _[seioads ogenbe jo Jaqwinu
19 BAe | 66V | 867 | L6V | 96V | G6V | V6V | €6v | 26V | 16V | GBv | vey | €8v | 18V | 29F | 19V | 09 | 6SY | 8SY | LG | 9G¥ | 9G¥ | ¥SY | 2S¥ | IZv [ 8lv | LI¥ | 9l¥ | 96€ [4equinu yaud
%L'S € l I I suisnjed ulyoojbu
%8'€ Z l ] eJewesinp wnuejos
%S'L 4 ] ] | eolajuasAp eledling
%SVT | €l b I 3 3 I l ) l 3 euayoe| ayjueusQ
%80C | LI l 3 l } ] b ] exe| SIJOSOAN |
%6} 3 3 sneedoins sndodok]
%SVT | €l ] l I pleisb 1
%G58G | 1€ 3 b I 3 b b b b l l b 3 3 b 3 3 3 I SNXa|ul snounp
%LSL| 8 ] ] ] sueBinA sifjooolphAH
%6’} I ewiijilew xnej5
%Y 9T | Vi 3 3 b 3 3 l ajnsnjed wnijeo
%6°L l l aJishjed wnjesinbg
%8'€ 4 | wninsay wniqojid3
%0veE | 8l I 3 3 b I b 3 I ) | 9eqnJIO Xaled
%ELL| 9 3 3 | [} SI[BuIoo edeuly
|_%S'L 4 ] | ©18}1U0|03S siisoiby
%8'GE | 6l 3 l I I 3 I b L 3 ] Ejeusied edjuoIsA
%ELL | 9 Bljojysnbue eudi]
%C0E | 91 3 I b a a b I 3 l l Winyoa1e wnjuebleds
%ESY | ¥T | a | 3 I 3 l 3 3 l ] ] ] l ] snuwipew sndios
%lL'S € uejuowseuIaqe] shjos|dousoyos
%CEL | L 3 I ] UeJaeA snjowes
%S 'L 4 l 3 SI[ensne seywbelyd
%8'GE | 61 3 3 l L esojnsy 'O
%PoT | Vvl I ) l I b ] Edl}enbe syjueusp
%8'GE | 61 ! 1 3 1 l l 3 3 I ‘BB a[euIoilo WnipnjseN
%6} l I SMEINJIUE Snounf
%0'€8 | ¥¥ ! I b 1 ] 3 ] I I l l L L l 3 l 3 3 3 l l 3 I
%C0E | 91 3 b 3 wniojjipou wnidy
| %L e | 0T l 3 | I } l | I l | 3
%8'€ 4 L siysnjed eyjaydluuez
%6’} 3 | BZ|YlIE BIYIOM
%Sy | 2T l L I l b 3 l l 3 3 3 3 3 sn[ydoyoly "y
%8'€ [4 3 Mopneq snjndunuey
%8'€ Z l SapIoyol} ‘d
%8¢ [4 l snjisnd d
%E8T | Sl a l I l I I ] ] smeundad g
%8'€ [4 ] ] suejel o
%S 'L |4 3 sndsud d
%S L [ I I L 1IPI0Jy018q UOJeBOWE0d |
%C0E | 9l 3 3 l l I I I wnyedids wn(AydouAn
%L | v 1 2qqib ]
%V Ll LY l I I 3 L | b b l 3 I 3 b | ] l I l I l 3 BojNsiy 7]
%SGL| OF 3 I 3 3 3 3 3 3 3 I I l l l 3 3 ) l I I l JOUIW BUWST|
%lGL| 8 l I 1 ) deuel-snsiow slJeydopAH
%8GE | 61 3 3 3 3 3 I 3 l 3 3 3 3 3 l sueyny ensdk|o
%8¢ [4 b eoljelAdiue sijeunuoy
%Ly | ST l 3 l I 3 3 v 3 I l 3 l eeb|e snojusiuell4
%Cclv | G | v | b | b | a alv v | dS eydiowoslus
%8} 3 b liswjay ejnssely
%5 'L [4 b 3 ds eieyd
%E8C | Sl I 3 I l l 3 b l I L 3 I winsiawgns ‘o
%Y'6 G wnsiswap wnjjAydojessd
%585 | IE | I L I b I I l I ] l l 3 L e[nbuesniqo suoLled
%8’} 3 Saplojnoljy e|jozy
€c 101 |66V |96v |6V |96V |o6v |vev |c6v |cer |l6v |Gev |vev |cov |18y |zov |1ov [09F [6GY [8Sv [/Gv |9Sv [aGv [vSv |cSv |iey [8Mv [Liv [9lY 96€ [4equinu youg
%68l 0L A4« f » M M SoYdIp paxoyd

apis 1sem (enised) pIojepIIND 1e3 Y6'IIeM

Z 40 Z ebed



0S yZL oL [ vL 1Ol {oL|GSL|GL 18l gl Whlehbleh b (v 2L Ll 3 cL et el 9L 0oL ] 8 143 9 PL1oL 0| vl €L |€l € € oL | 21 §_[59108ds JO JaqUINU [Ej0}

W Tzl € S v ]S S S |9lclclclecleclelelolelelv]s]trvlololel v vlelssecleleclel| v v | v [se0sds)ueqoiequnu

Sl vy 9 S S I4 S 9 A [4 9 € 14 [4 L 9 14 L € S S 14 14 [4 € S [4 9 9 S 14 L S l 3 ¥ A v |saI0ads Juablews jo Jaqwinu

|4 €6 L 4 L S S 4 9 9 g 9 <] S S 8 S 4 L S L L L 6 ] L g L L o] S 4 € o] 0 S 9 ¢ _|ss10ads onenbe jo Jaquinu

10} BAE | 69V | 08V | 8Lv | L.V | ZOV | 99V | SOV | vOF | 9¢v | vev | ccv | Ocv | 647 | Oy | Z0v | cOv | L0V | 66% | 86€ | Z6€ | GBE | ¥6€ | 98€ | 6L€ | £L€ [ 69€ | €9€ | 19€ | £SE | 9S€ | ¥SE | €6€ | 2G€ | OSE | OvE | pve [Isqunu youg
%9'S [4 l 1 EJEWES|NP WNUE0S
%v6L | L ] 3 ] ] ] I | BJ/19]UeSAp eledlnd|
%P6l | 2 3 I l l 1 L | usyoe| syjueusQ
%8'C ] 3 EXe| SHOSOAN |
%8'C ] ] EEIEEEEUET
%87 3 l SNaEedoINad SNJooA
%l L1 |4 l L 3 3 DEEN
%908 | 6C l ] I L b l 1 b I I l I l I I I I I I a I ! l b 3 I 3 3 I Snxs|jut shounr
%90e | LI | I I I I I l 3 I | L ENEIEC IIER)
%9'S [4 I | wninsiy wnigods|
%Ly | L1 ] ] | b l l 3 ] ] ] I I 3 ] | | 1 SEqNII0 XeleD)
%8C 3 1 SUB]SIp Xele)
%8.C | Ol l I 3 l l L l l L | SI[EUIDIJO EQBL|Y
%E8 € l 1 1 EI3JIUC|O}S SISO0IBY
%6'EL S l 3 3 L N BJeuo}ed eolUCISA
%9 | © 1 V 1 1 ajla eijojsnbue eydA[|
%Cly | LL a l L 3 3 I l I | 3 I I I 3 3 3 X WiMoals Wnjuepiedg|
%L 99 | ¥C l 3 3 L I 3 I L ] l I I 3 I b I 3 3 3 b [} l I 3
%L LY | Sl l 3 I I 3 l L 3 b I 3 I l I 3
%6€EL| G b I I b A IPUEIS|EA SNOWES
%clC| 8 a a | a 1 a a a si[ensne sejlwbelyg
%EEE | Cl 3 3 l l 3 3 l b 3 3 L 1 eso|nsy 'O
%68 | i 3 | | 3 L ] 3 3 1 3 3 1 l X EOIJENDE BYJUEUsO
%Ly | Sl I b ] b ] ] L I ] b ] 3 b 1 I © S[eudlje wniinseN
%8'C | 3 ShjB|noiUe snounp
%9'S 14 b i sniooopnasd siij]
%v¥y | 9L 3 3 3 L L 5 I 3 L L 3 L L 3 1 siishied sPeyo0s|g
%v 6L | L 3 I l l A ! wniojipou wnidy
%90¢ | LI 3 3 3 ] b ] | L ] 3 1 |
%87C I l sujsnjed Eefjjaysiutez|
%L9L] 9 I 3 I 1 I 1 snjjAydoyoi g
%9'S [4 3 3 Ijopneq sn|nounuey
%8'C ] 3 S8pIoyoL
%L OE | €F T VT [ V[ V[ ¢ L v [ Shjeunosd d|
%8'T ] ] sueeu "d
%9S | ¢ 1 l Shdsii5 UOJePOWE0d
%81LC | OF L[ TV V[V Vv L Whyesids WhjIAYdoUAN
%E8 | € ! V|V eqqib 7|
%008 | 62 | ¢V VP ¢F V[ v [ F [V [ Vv v E ¢ L v v [V [P vPT Vv P v [P vw L v €SS}
%L99 | ¥T I b ] l I ] | ] ] ] ] ] 1 I ] l I l a b I b ] | Joujw euwa
%05 | 6 T T T L 1 1 1 [y T SEUBI-SNSIOW SUEUD0IPAH
%06C | 6 3 L [ V[ F Vv 3 ! ! SUBYIN} EHS0AD)
%8 | ! €o[aIAdnUE SIEURUCS|
%L 19 | 2C P [ V[ V[V [ Vv PV ! [ L v v [a ]l v VP VvV L F v ¢ T SED[E SNOJUSWE|I|
%68E | vF b 1 i 1 1 1 3 3 a alala 1 L ds eydiowoIsug|
%9S | ¢ ! L ]
%95 | ¢ V v ds ereyD)|
%C Ly | Lt vl Pl Vv [ v [ T [ v [ v v ]7 [ WRSISWANS O
44 IK] 3 3 3 3 I L L 3 wnsJjawsp wnjjAydolesad
AT N b [ V l | [ L l [ €[nBUesMdo Yot

ot 101 |68y [08v |8y |Liv |Zov |99v |Sov |vov |9cv |vev |cev |0cv |6Lv |Obv_|Z0v |cOv |10ov |66t [86¢ |Z6€ |6e |vee |98 |64€ | Zi¢ [69¢ €0 L9 /66 [oge |vGe |ege [cGe [0ge [ove [pve [Joauinu youd
%9l 9 « » » « * . SBYDUP pexoyd

(1s9M piojepiing se3) a|qeie Juaoelpe seydlp ¥6|leM

| Jo | abeg



ol

S81050S JO JaqUINU [E10}

$8/080S HUEq Jo Jequinu

Sa[0ads Juablows Jo Jequinu

I~ ]2

~|o|<|T

o|m||2

oo™

(eITaN] [} by

o|cjm]|2

~|o|]T

~|<r|©0]Q

~|o o2

< |||

o[~

$81090S ONENnbe Jo Jaquinu

[321 (spd (el (o] g

0g

NIT || —fo
lte}

[}
N M |Njo

125

°14°]

NN fo

¥Zs

)
ooy ovjoo
0!

[014°]

~I<rimi—jo
'e]

«©
—=Jo|mf—|~

[43°]

[@] (3] o] Lo (o]

S0S

¥0S

alm|m|ofjo

£0S

(=] [ S0l Ao

<05

00S

Tequiny yong

siysnjed ujyooBli|

EIEWEDNp WNUE0S

EOS)USSAP BLedlNg

Ijeuayoe| aiueusn

EXE| SIJOSOAN

eoienbe eqjuaiy

snaedoina SNdooAT

lpsesaB

SXelul snounp

SIEDB|NA 8|A1000IpAH

ENNENEGER)

ESIECIES)

ansnjed Wnjesinbg

wnnsdy wniqojidy

SeqNIi0 X8I18D

suejsIp xa1ed

SI[eulolfo eaeylly

BJ9JIU0|0}S w_uwo._m(

EJEUSJED BOIUCISA

j

BI|OJISNBUE By

wnjoals E:Emm‘_mm

SnUjIew sndii

DD|D{—

UBJUOWSEBUIaqE]} SN}joa|doua0y0

|pUElajeA snjoles

wnyjede|oipAy xswny

SI[EJSNE sa}Wbellg

Bso|msh O

EoNenbe ajjuBusan

"BOE S[BUDILO WNHNYSEN

Shyenoiye snounp

Sujsnied sueysoe|g

wniopipou wnidy

eolenbe-oBejueid mEmu_E
suisnied efjjlayoluuez|

SNAUdoyoH} SNnouUnUEy

SSPIoYOH] d

snjeunsad d

SUeel d

Sndsio g

1Ip[0342Jaq UojePoWEjod

wnjesids wnjAydouip

eqqib 7|

BOINSI]

JOUILI BUWS']

QeueI-SNSIoW SUeYo0JpAH

SUBYNY BRSO

BoNRIKANUE Sijeuljuoy

aebje snojuawe|{

ds eydiowossuy

lifeynu espojg

ds eleyd

wnsjawans o

wnsiawap wn|jAydojead

b

“E[NBUESNIGO SUOUYIIIED

[X3°]

b
[43°]

33

[o[3°]

6¢5

8¢S

125

9¢5

[°14°]

[74°]

€¢5

[44°}

[X4°]

[i}4°]

61G

816

€1G

[43°]

(13}

S0S

705

€0g

205

L
106

008

Jaquinu yoNg

*

AdQ AHQ s8ydup paxoyo

apis 1seo (aunjsed) pIojepIND 1SE3 16 lIBM

¥ jo | abed



—
—

£l

ol

-
—

143

$5/090S JO JaqunU 210}

$01090S HUEq JO Jequinu

0|v|X

$8109dS JUaBJaWwa JO Jequinu

o< o]

o|m|]S

[ON
o< |

o2

ol

=1
DO

[e] oY [Te} At

~|co|—

<r|m|m|2

Sa109ds onenbe Jo Jaquinu

[rel (il lsal Lop] (@}

[+ o3 (sl (ot TaN] [

€8S

9.8

£9G

[7o] Al [Te] [sp] (2]

996

810&01—

1¢
njo|jojojo
(Te]

gel

0SS

[514%

8vS

LvS

[44°]

<t joojon|—
0

[se] (020 Ao g bl

GeS

Tequinu yong

suysnjed ujyoo|Bli |

BIEWEONp WNUEI0S

©0118)USSAp elEedlNg

EUSLOE| 9IUBUSO

BXe| SIIOSOAN

eonenbe eqjuay

snaedoine sndodk ]

npiedb

SNXapul shounf

SLEDINA S|A1000IPAH

BWIEW XNejs)

BASn|ed wnjesy

35snied wnjesinby

wnnsily wnigojidsy

SeqnIjo Xale)

SUEJSIp XaleD)

SI[BUIOIYO EBBYYY

BJ34iU0[0}S SNS0IDY

EJeua}ed EOJUCIOA

EloJjSnbue eydA L

Wn}oaJs wnjuebleds

ShWJew snaJidvs

JUEIUOWSBUISGE]} SNj08|dousoyos

IpUBIBjeA ShjoWes

wnyjedejolpAy xewny

Si|eljsne sajwbeilg

Bso[nisl 'O

eoljenbe syjueus)

"BOE o[euoIo WnPNiSeN

SNJE|NoIe Shounp

SpjSNed sueqoos)y

wniopipou wnidy

eolyenbe-obejueld ewsiy

SLISne Uoluuez7

SN|JAYdoyoL} Snjounuey |

SSpIoyOL] d

snjeunoad d

SUEjed d

sSndsio “d

1IpjoYyoIaq uojebowWe}od

wnjealds wnjAydoiAy

eqqib 7]

Bo|Nsiy

Joulw euwa’

Seuel-snsJoW SUeyd0IpAH

SUeyny ensdk|o

Bol2JAdIJUE SI[euljuoS

—

aeb|e snojusuie|4

~

ds eydiowossiugy

lI[eJNU e3po|3

ds eieyd

WnsIawWans o

Wnsiewap WN[jAdoieIal

BINBuBsn}qo ayonyiiieD

58S

¥8S

€85

285

945

[}

L
195

996

S9S

196

096

665

¥SS

€65

3]

0SS

6vS

8vS

1vS

44°]

134°]

[474°]

[24°]

[0)4°]

L£6

GES

JequIny yona

*

INOO

*

S8yoJp paxyoyo

apis Jsea (aunised) pIoEPINS 1563 b6 IlBM

 jo g abed



<

4

ol

Sl

S8108ds Jo Jaquind (€10}

$9/09dS YUe( JO Jaquinu

a10ads Juablawsa Jo Jsquinu

o|~[o]N

(ellself oy

oo|ojolT

oo |o|N

o|w|olT

< |t~

ool

||+

oo

—
Q¥ Eg [Te) b

0O [O]

o |~ [o]2

<r|~|cof=

< |o|v]T

o|o|<]|e

$o109ds oljenbe Jo Jaquinu

oo
O

!
~
(e}

|||

L

©
|||~

vi9

€19

[45°)

2X]

0l9

209

S09

€09

<09

109

QNI T [O

o] Lol [\p1 (o] (o]

S65

¥6s

€65

[435°]

165

o3 Lot B (o] se]

885

NN O

189

Jaquinu goNg

sjysnjed ujyoo|Bu |

EENEISIGERS

B51I9)USSAp Bledling

[IENENEEENTEE)

EXE| SIJOSOAN

Bonenbe eyjueiy

snaedoind sndodAT

npiedb

SnXajul snounr

SIIED|NA 8|AJ000IPAH

ENEVEGED)

3hsnjed wnijeo

a1jsnjed wnjesinby

wninsiy wniqoydy

SEqnII0 Xa1eD)

SUBJSIp XaIeD

SI[BUIojo BSBY)Y

E13}iU0[0}S SIIS0I0Y

ejeuajed eOlUOIaA

B[O SnPUE BUTAL

—

Wnjoa1a WnjueBIed,

SNWRIEW Snalifo!

(211212

JUEJUOWSEUIaqE]} SN}joa[douaoyo

|puBJa[BA Shiowes

wnyjede|oipAy xawny

Si[ensne sajWbelld

BSOS O

EoIenbe aujueusO

"BOE S[BuIoIj0 WNILNISEN

ShjejnoiJe shounp

sujsnied speyooaly

wnJojipou wnidy

st Al R Al

eoljenbe-ofejue|d ewsl|y

SpISN[ed eljjsydluuey|

Sn()Aydoyon} snjnounuey

S3pIOUoH] d

shjeujoad d

suejel g

SNAsI0 d|

1Ip|0jy2Iaq LUojebowejod

wnjealds wnjfydouAp

eqq/B 7|

eo|nsy} 1

N EE]

SEBUBI-SNSIOW SHEUO0IPAH

SUBYNy eusok|D

eoneIAdnUE SileuuoS

Sebje snojuswe|l4

ds eydiowosajug

WERNU E3pO0|

El
ds eleyd
wnsJawans o

wnsjowap Wn|jA4dojeiad

BNPUBSN}qo ayol,

029

619

819

L9

919

919

P19

€19

[4%°]

2%°]

09

209

S09

£09

209

109

965

G6S

45

€65

265

186G

b
88S

185

985

Tequiny yong

»

*

Sayojp paxoyd

apis jsea (ainised) pIOJSPIND ISBT 16 'IIBA

v 0 € abed




¥S 88 ¥L 1 Zb 1 Gy [ b | 8 [ev JOL [ G Techblozi 8 |€eb v [OLi8b | bL 1GL 1O /L |OL]| 6 /__[se10ads Jo Jaquinu [ejo}
8 0 9 S [ 7 € [4 4 € 0 S [ S y 0 S [ 14 € [ l l v_|Sel0ads YUEQ JO Jaquinu
S [4 € L 2 [ 4 9 € I L 9 € 4 y L L 14 9 S 8 |2 14 Z_|S9105dS JusBiswa j0 Jequinu
| _lC 9€ S S 9 3 3 y g b S 6 ] y 1 9 6 9 Z S Z 4 [} [ | _|S8109ds S[jenbe Jo jsquinu
1210} BAE | GO | PO | OV9 | G¥9 | £v9 | c9 | L¥9 [ 8€9 [ J€9 | 9€9 | GEQ [ €€9 [ 29 | 1€9 | 0€9 | 829 | 229 | 929 | 629 | ¥C9 | €29 | ¢T9 [4equinu Go1g
%l 9 9 siysnjed ujyoo|Bl |
60°'C Z BJEWeONp WNUE0S
%C 6 6 ©5119JuasAp euesling
%S €T [ %4 I 1 1IJeuayoe| ayjueusn
%V’ LT 14 I I b I b I l ] exe| SJosOA
%C 6 I I I I b l I ] 1 eonenbe eqjuay
%\'S S snaedoind sndodoAT
%2l cl b pJesab
%v89 | 19 b b 3 i b b b b b l I b 3 b 3 I 3 b i Snxafjul snounp
AR I 1 1 L } | SIEDINA 9|A10001pAH
%0°¢C Z b BWIBW XNe|S
%62r | ¥ 3 3 b b b 3 I 3 b I I ] ] Bjsnjed Wnjjes
%0'C 4 3 ansnjed wnjesinbg
00°C 4 wnnsily wnigojidg
%6 SY [*14 3 b 3 I 3 I b 3 b l 3 b ] ] 9BqNJJ0 XaleD
%0°¢C Z suejsip Xaled
%8 8 3 S|[eulaifo eaeylly
| %EEL gl L b L [a] B13}Juo|0}s S1S0IBY
%S SC [*14 I I b 3 b b ] B]euajed BoJUCIaA
bl ¥ 4 I BljojiSnbue eqdAl
%06y | 8F 3 ] l l I b I ] L a 3 ] a I b w581 Wnjuebieds|
%l ¥E ve } snwilzew sndilos
%EEL €l UBJUOWSEUISg.] SN}0S|doUa0yos
%l L L 1 IpuBlaleA SNjowes
%l L L wnyjede|olpAy xawny
%E L} Ll 3 | SI[ENjShe sajwbelld
%L €E [%) I I l I ) I l | b 1 eso|njs O
%80V | OF ] b ] I I I I b b 3 ] I 3 3 edjjenbe ayjueuso
%L 9¢ 9€ I I I I b ] 3 | | ] "BOE aeuloiyo WNIPNISEN
%E S Sl 4 | snje|noiye snounp
%S€eL| CL l I i I l l b ] b I I ] ] b b b b I Sijsn|ed s|eyoos[g
%S T |44 b b I 3 b b winioyipou wnidy
%982 | 8T L b 3 L 3 L L eoljenbe-oBejued ewsl|y|
%l 14 suisnjed ejjjayoluuez
%9 0€ 0€ I I l ] SnAYdoyoL} SnjnoUNUEY |
%0'L I S8pIoYoL} d
%LYE | ¥E b ] 3 b ] snjeunoad d
%0'L } SUejeU d|
50| L sndsiid d
%0°C [4 1Ip|ojy0Iaq uojabowe}od
%9'L€ 54 3 b 3 wnjeoids wnjAydopAp|
%€ | € a eqqib |
%Y 89 L9 ] ] | I L b I b I b ! I 3 Bo|nsty 7
%E'S9 79 ] 3 i 3 b b 3 | ] I b JOUIU BUWDT
bl L1 b b b ) SBeURI-SNSIOW SUBYO0IPAH
%06y | 8¢ b ] ] ] ] b €] I b ] I 3 3 I 3 I b I Sueyny BlUsdAIo
%0°¢C [4 edfjaiAdiue sijeuiuod
%06y | 8 I I 3 3 b 3 I I I b 3 b aefje snojuaiue|ly
%ESGL | Si 3 i ds eydiowoJsaul
bC 6 6 b L ]
bl € €
%98C | 8¢ I 3 l b l l b wnsJswaqns "o
%L G S T 1 wunsjawap Wwn|jAydoyelad
| %L VE | ¥E L L | ! l Enbuesnqo ayoliied
86 01 1750 129 |9v9 |Sve |Ep9 |cve |Fv9 [8e9 [Z£9 |99 |Ge9 |e€9 |ce9 [1€9 |0€9 [8c9 [/¢9 |99 (629 [ve9 €T 779 [48quinu ydoyg
%88  8€ * Ada «  SSUJJIP paxqoyo

apis jsea (anised) pIojEPIND 1583 16 'IIEM

 jo ¢ abed




oLl Zl | 9 8 L ¥4 9 9 | 0L | G | ¥} 14 J €l ol [ 9 i Z Sl 6 Ol [ A ] el 8 Ll ek el Ll L | LI | €l [s8108dS JO Jaguinu [ejo}
A 9 S i4 4 2 4 Z 4 9 ] S 2 3 14 € Z € 0 € € 4 4 Z < € € € g e ] | _|S8108ds jueq Jo Jsquinu
6 g 9 4 3 6 4 ¥ 4 L ] 4 b € ¥ )4 ¥ ) L 4 S S 14 ] 4 € ¥ 2 4 4 9 G _|se10ads Juablawa o Jaquinu
v 0 e 18 [0 10 [ 1 2 ]¢ Al 4 e ez lol 11 ]c]o v l¢€ L1 6] Slecl&e 1 ol8lV ¥_| L _[S6109ds Syenbe jo laquinu
3G9 | GG | £60 | 050 | 6v0 | 8¥9 | vv9 | OV | 6EG | vE9 | 629 | 129 | G+ | 609 | 809 | 009 | 665 | 065 | 686 | 185 [ 08G | 826 [ 646 [ 246 [ 126 [69G | 896 | ¥9g | €95 | 296 | 6GG | 996 | GbG | 68G | 8ES 9£G | 60S | 80S | £0G | 90§ [48gunu yaja
%0'S 1 1 Ssnied UIYoopHUL
052 l l I | 1 BJBWEdNp WNuejos
6002 3 3 l ) 3 I 1 I BOLSUaSAp eLedlind
| %G°CH I ] } [} 1 ENENEEENIEIE )
©0'Gl | | | I ) 1 BXe| SHOSORI
%0'G ) b BoJenbe BYUSR
0G'L | 3 I snaedo.ins sndodk
| %G'C | WpJeseb
%089 92 I 3 [} 3 I 3 3 I I ) l 3 3 3 3 3 3 l 3 [l 3 3 3 I | | SNXaJul Sndunr
%G'L € | 3 I suebinA 8jAj020IpAH
%G ) b BUIHBW XNeS
%0'Sv 8l l | l I I [} I [} I ] I I l | | 3 ] 3 345ned unjes
%S'C 3 I 24snjed Wnjasinbg
| %522 6 I l [} I [} } wnnsJiy wnigojidg
| %G'Ly [} I 3 3 I I 3 [} [} I 3 3 I 3 I [ 2egnyo xa.1ep
| %008 0z 3 ] I I l 3 3 3 [} 3 3 3 3 3 3 I SljeuIdlHo BaeUY
%00 8 3 3 3 3 3 } Y ©19)IUC|0}S SRSO.BY
oG L1 L | l 3 | 3 ] | Bjeuajed BoIUOJBA
%G ¢ I ejojie] BydAL|
00k 2 [ [ ejojasnbue eydk] |
| %0'6S [44 I 3 ] 13 ) a I I I ] I L 3 ] 3 a 3 L I a Wnjos.8 wniuebieds
0'09 [74 I I 3 3 I [ 3 3 I 3 l | 3 3 b 3 | L 3 ' ) 3 Shupew sndpg|
| %G'LL 2 b 3 l a | l UejuoWeBUIaqR} SNjOs|doUB0YIS |
%S I I puBJ3JRA SNOWES
%G’ € I ] ] WNRedejoIpAY Xewny |
| %0'6 [} I I I a 3 I I I I ] S|eqsne seywbelyd
©G'TT 6 ) 3 3 I I I I esonsy 'O
©G'CE €l I I I ] l ) I | ] 1 1 edjenbe ayueusn
00'GE bl L I ! 3 l I 3 l l I "G5 SeupIe WNNSEN
%G'L € | SMenofe snounf
| %GTY L) 3 3 3 3 b I ] 13 I I | I 1 sujsnjed speyo09|3
| %G LL L [ 3 WnIoppou Wnidy|
| %G LE gl ) ) L l 3 I } l L I 3 I
%G'T siysnjed eljsydluuez
%002 I [ I } v v V SNFYJOUOLE X
%G I mopneq "y
G’ | SNJeUIdJIo shnounuey
%G’ I S8ploydL) “d
%06l 9 [ [ i 7 ShjeuRoad d
%0'S 4 a 1 sugjeu d
%S’ I I sndsud d
%0'S Z ] p IIPIOW019q UOIeBoWE}od
%00l 12 3 i WMyes|ds WRRYdoLAN
| %G4S 34 ] 3 3 ) b 3 3 l 3 3 I 3 [ 3 3 b ) 3 3 3 eonsiy 7|
G 29 14 3 I ) 3 I | ] L l | l I I [} l 3 3 | | l 3 I Joujw euwia?
%G 2t [ X L | 1 2BURBI-SNSIOW SURUS0IpAH
%0GE | vt T T 7 ! [ [ v L v v v Sugyny eusokD)|
%GT T Boje.Adjue Sifeuguod
%Gey | Zb | b | ) I i P3N D v [ [ I v aebje snojuswE] |
%0%C | OF ) P v T [ald a v —__d5 eydIowodsug|
%0 4 1 jenu eapoj3
%GeC | 6 Vo v vt P Vvl WNSJBWGNs 'O
%G ¢ I )
%528 el L I I 3 l 3 l b 3 L 3 ) 3
[ ov o} 959 [669 |€G9 069 |6¥9 S0 |9 |09 |6£9 |PEQ |629 |129 |GL9 1609 [809 [009 |66G |06G 168G 185 [08G [82G [GLG Z.G |1ZG 169G |89G V9GS |€9G |20 |6GS 9SG |G¥S |6€G [8ES [9€G [60G [80G [Z0G [90G |Jequinu usig
%G LE Gl . v + . . v v v v . . . Pajoud saydiip

(1523 pIojepiND 15e3) Siqe.e Juadelpe SaUdHP v6IeM

| jo | ebed



6g /.6 ] & S 8 1L | 8 oL loLfol[oOL]|oOl]| 8 8 (€L 0oLl 8 |0OL|OL]| 8 0 [ 0L [ S [ ¥l [ 9l [ ¥l [seioads jolequinu [gj0}

L 8l I 3 3 3 0 0 4 I l [4 L 0 14 0 € 14 Z l 0 € € € 14 Z |seloads jueq jo Jequinu

Zl sel ¢ l L S € € |4 A 14 L ¥ 14 0 € 14 Z 14 14 0 € 3 6 S £ |setoads juabJsue jo Jequinu

9l Sy | ¢ € 9 S S A 14 8 S 3 € 14 6 A 3 ¥ 14 £ 0 4 3 Z L 6 __|seloads ojenbe jo Jaquinu

10} BAE | 769 | €69 | 260 | 169 | 060 | 889 | /89 | 989 | 689 | #89 [ €89 [ 289 [ 189 [ 69| 699 | 899 | 299 [ 999 | G99 | ¥99 | 299 | 199 | 099 | ZS9 |4equunu Yorg
%E'8 4 3 l BewinLel uigooibii] |
%E'8 [4 I l lifeusyoe| ayjueusQ
%E'8 Z L ) exe| SoSoA
%l b l sneedoine sndooAT
%SCL| € 3 1 L pJeseb
%EEE | 8 l l l ) 3 b } 1 snXayul snaunp
%C v 3 l euljilew xnejs
%C6C | L l 3 b I L l l aJsnjed wnie
%E'8 Z 3 1 winnsaiy wnigojd3y
% PS | €L l } l L 3 } l l ) ) l l 1 9eqn.Jjo XaIe)
%Nl ¥ 3 3 EsIAIp Xe1ed
%Ly | Ob L l ) l 3 l 3 l L l EJEUSIED BOIUOIOA
%LOL | ¥ l L ! 1 winyoele winjuebiedg
%S29 | St L l 3 l L I l I 1 L } 3 l L L snuwpLew sndiog
%Z6Z | L l 3 l 3 2 3 L iuejuowleeUIage} snosjdousoyos
%V I 3 snjele|eos snjhounuey
%S29 | S) a a a 3 l I L 3 b l a L l L l silelyshe sejwbeiyd
%E'8 [4 b L esojnisly ‘0
%S.LE| 6 l l L l ) l l b L Boljenbe ayjjueusQ
%0SC| © l l I L l ) “Bbe e[eUlolo WNN}SEN
%C v l 1 snjejnopJe shounp
%GLE| 6 I l l l 3 3 L l L siysnjed sLeyo09|g

%9 | ¥ 1 1 1 1 eonenbe-obejueld ewsiy

%802 | S 5 3 L l l sLisnjed ejjjeyoluuez
%00S | 21 I L L L L l b l l L 3 b snjjAydoyoly 'y
%SCL| € I l 1 |opneq shjnounuey
%SCL | € | l l snjjisnd/lpjoyoleq "d
%S.lE| 6 3 3 3 L I 3 L l L snjeunoed uojeboluejod
%L9L| V¥ L b L 3 wnjeaids winjiAydouA
%C6L | 61 L a L l 1 L L 3 3 5 l L l 3 L l 3 3 3 eonsiy 1
%8Sy | L1 l L } l 3 L l 3 I l b Joujw euwsT
%L9L | ¥ b 3 I l suejny elsdh|o
%C'¥ l ) eojjalkdpue sijeunuod
%8Gy | LI L a } ! ! ! a ! l l L oebje shojueLueli]
%L9L | ¥ 3 l b b ds eydiowoieiuy
%NV L l llepnu eapo|3
%6 | L I I I L l l 3 ds eseyd
%C6C | L l l l l l l l wnsJewqgns wnjifydojeis)
%C6C | L l l 3 l 3 l l ejnbuesnjqo ayouyjie)|

¥C 197 1769 |60 1269 |169 |069 |889 /89 |989 |S89 [#89 [€89 [289 [189 [6/9 [699 [899 |/99 999 G99 [¥99 [299 [199 [099 |/G9 |Jequinu ydid

(aumsed) oed|ooAA ¥6'IIBM

| Jo | efied




|_6¢ 98 9 A S g A Ll ol £l 2l 4 A £1 _ [seioads jo Jsquunu [ejo)
1l 4 l 0 3 0 14 € 4 € |4 € 4 ¢ |selads yueq o Jaquinu
13 X4 l € l Z Z 4 Z S 4 0 Z 9 [seI90ads juabiswe jo Jlequinu
Ll 4 b4 |4 € 9 3 9 9 S 4 L € G [seloads onenbe jo laquinu
10} bae 969 S69 €69 689 089 8.9 129 129 049 €99 6S9 859 |4equinu yaig
%E'8 3 | Blewedjnp Wnuejos
%€'8 l | eolajussip enedling
%€ €C |4 l l I l lijeuayoe| ayjueus)
%E'8 3 ] exe| sosoAl
%E'8 3 ) lpiesob p
%E 85 L l 3 l ) 3 I | SnXayul snaunp
%E'8 3 3 sueB|nA a}A10001pAH
%E'8 l l Buwijlew xne|9
%0'SC € l l ] ensnjed wnies
%E'8 l l wnnsay wniqojid3
¥4 9 4 L1 _[seioads jo Jequinu ejo} %EEE |14 l ) 3 l aeqnijo xaien
€ I 3 T |seioads yueq jo Jaquinu %E'8 3 ) Sijeulolyo eaeyyly’
L € 9 G [seloads juabiews jo Joquinu %E'8 l L EJEUSJED EOIUDIDN
L Z L 0l __[serdads anjenbe jo Jaquinu %29} Z l 1 wnjoese wnjuebiedg
10} ;14 JX4 €C__|4equinu yaug %Ly S l 3 3 3 3 snuljjiew sndiiog
%0'S2 € I l ! |uejuoLuseUIaqe]} SNJod|dousoyds
Z 3 L lleusyoe| eljueusg %E'8 3 l IpuUeI9jeA snjoweg
l 3 exey SjosoA %E'8S A 1 a l l l a l sllexsne sejwbelyd
4 ] 1 snxapul snaunp %EEE [2 | L ] 1 eonenbe syjueusp
L ] wnnsily wnigopd3 %E'8 3 | ‘BBe sjeurdyje wniuiniseN
1 1 QBqNI}0 XaieD) %E'S l | shjejndipe snounp
Z I 3 elomsnbue eqdA | %E'8 3 3 stiysnjed sieyoos|3
) 1 wnjoele wnjuebiedg %/, 91 Z ) L eofjenbe-obejue|d ewsily
€ ] 3 3 wnyjedejoipAy xewiny %E'8 l 3 siiisnjed ejjjoyoiuuez
F4 ! I ~BBe sjeuioye WNHNSEN %9l | ¢ l l snjifydoysi g
€ a a ) sijesyshe sajwbelyd %E'8 ] 1 SNjeuldlid shjnounuey
) | €j08.9 gjnisg %E'8 3 3 sn|iisnd "d|
[ L ] eojjenbe-obejueld ewsily %0'GZ c ] l 1 snjeunoad uojebolwiejod
3 l wniqyduwe wnuobAjod %Ly S l I l 3 3 wnyeayds wn)AydoLA
Z 3 l snjeuijoed uojebowejod %E'8 3 3 eqqib ]
4 | l wnjedids wnjjAydouAn %008 9 a 3 l 3 3 a eojnsiy
4 l L Bansiy %€ 8S L l | l l I l l Jouiw euwo
€ | 3 3 Joujw euwdT] %0'SC € | 1 l suejiny eusdi|o
€ 1 1 ) SBUBI-SNSIOW SUBYI0IPAH %E 8 ] 3 eoneJAdijue slijieunuo
I 3 oebje snojuawie;ly %0'S2 € a 3 3 oebje snojuswiejiy
Z 1 1 ds eydiowoisugy %005 ) l X l l l l ds eydiowoisiuz
l I ll|egnu eepo|3 %E'8 3 l lijennu espo|3
l ] wnsiawap wn|jAydojesed %E'Q ) 3 ds eileyy
1 ] gjnduesmqo ayouyjied %0'S2 € I 3 3 wnsiawqns "9
| _6ch 1T €¢__|Jequinu ysjig ] %18 | € a T T B[NBUESNIGo SYOLIED)
2 * SaYd}p pexoyd cl 91 969 69 (€69 689 (089 89 249 129 049 €99 659 869 |Jequinu yaug

(3se3 sjemo(]) o|qe.e Juadelpe seydp v6’IleM

(oedjoopn) ajqese Jusdelpe seydp ¥6'IIBM

| Jo | obed



14’4 g8 9 6 A Z 8 £ € 14 ] 6 € 9 gl 8l Zl el €l Sl Sl Zl Ll £ 8 S9108ds JO Jaquinu [ej0}

€ 0 4 3 0 9 Z 0 0 y € [4 l ] 9 € 3 S 14 Z Z 0 $8109dS Yueq Jo Jaguinu

Z 8¢ 3 3 I ] Z 3 C v 3 € S 9 ¥ 4 € L L g Z Z Sal0eds JusbIaws Jo Jsquinu

L 8¢ £ A S L 0 Z 3 L 4 0 [4 L 9 S 8 S ¥ 9 S 6 L G___|s8108ds dfjenbe Jo Jaguinu

10} bAe G/9 ¥29 €9 2.9 289 159 6.8 88S 199 Zss yig 06 88y [X44 607 80¥ ooy 8.€ gge Lel ocl 9C 4 ¥Z__|18quinu yaud
%S T € 3 b L eleledjnp WnUejog
%e ¥ b | wnyjojel wWnis
%E8 [4 1 [ BOLBJUSSAP BLEDIING
%S € L } } BUS 08| BUJUBUSD
%V l exe| SoSOAN
%C 6C L I I 3 | b ] ] SNXs|jul snounp
%05 9 3 3 | 1 3 } axsnjed wnies)
%SCh | € [ | ! WmnsJy Wniqonds
%€ €€ 8 3 ] ] | 3 3 ] ] 9eqnijo xaled
%Ly 3 L SUBISIp Xaled
%TY 3 3 BSIAIp Xa1eD
%0°'0S [4) 3 I 3 3 l 3 3 3 3 3 I 3 Sljeuloio eseyly
VYA 3 a ©1a}Juc|o}s shisolby
%S'T) € a ] ] eljoisnbue eydA |
%EEE 8 l | a 3 | | ] wnyoeJe wnjuebleds
%802 Ll 3 l L a 1 3 b ) I I 3 I l l L snuwijiew sndivg
%E8 Z |ugjuCWISeUIeqe] SNJ08|dOUBOYIS
%lY |PUEIS|EA Shjoweg

oC'V | wnyyedejopAy Xowny
%€ €€ 8 3 d d 1 a [q] d s|jensne sejuwbelyd
%< 62 z 3 3 3 l ] ] esojnsy ‘0
%< 6C L d 3 3 I ] ] Boljenbe eyjueusO
%l 'V 3 "Bbe ajeulollo wWniniseN
%E8 Z I sijshjed SLeyoos|g
%GIE | 6 | ! | ! ! 1 [ | eofenbe-obejue|d ewsily|
%l 'V I siisnjed eljlaydluuey
%E '8 [4 | ) SNIAYJOydI ShINJUNUEY|
%Z 1 I SNJBUIOIID SNjNoUNUEY
%0'SC 9 I ] I l 3 snjeuoad d|
%E '8 4 i IPIOIY0Iaq UojeBowieod
%GIE | 6 | ! ! V ! | ) } wingedids wnjiAydoLAN
%LV ) ! eqqib 7|
%E8S | vh | ) } I ) V ! ! ) | ) [ | ! eo[nsi} 1
%L VY 0l I I I b b 3 I b b I Joujwl euws
%Z 62 7 L L 1 \ 1 L L euel-snsjow siieydophH
%E'8 z [} ) sueyny eleoA|9
%EEE | 8 | ) 3 ) | ) } ) aebje snojusweji4
%8BSy | i L [ L ! I ) a a ) ds eydiowoispa
%8 |_¢ } b ENNU e3p0I3
%0SC |9 } 3 L ) L ! wnsJwgns O
%e ¥ ) 1 winsiswap wn|jAydojessd
%C6C | L ! | ) | ! ) | __e[nbuesniqo ayoiiied

24 10} <o T 70 | tlo | 25 | 258 | 159 | 6IS | 896 | 756 | cec | viG | oev | eev | eey | 60y | 8Oy | OOv | B/E | sS€ | el | Ol 12 14 yZ__|Jequnu yong
%005 ) B x x B x N B B Add P B * paMoya

(pauIquIod SEaLE [[e) SBUIYP Sldely v6 IIeA

| jo | abed




APPENDIX II DISTRIBUTION MAPS

number of records

1. Althea officinalis 69
2. Azolla filiculoides'

3. Butomus umbelatus 3
4. Carex divisa’

5. Carex riparia 12
6. Glaux maritima 20
7. Hottonia palustre 18
8. Hydrocotyle vulgaris 45
9. Juncus gerardii 50
10. Hippuris vulgaris 1
11. Lemna gibba 15
12. Myriophyllum verticillatum’ 2
13. Potamogeton crispus 15
14. Potamogeton pusillus 14
15. Potamogeton berchtoldii 12
16. Potamogeton lucens 15
17. Potamogeton natans 16
18. Potamogeton trichoides’ 15
19. Ranunculus baudotti 15
20. Ranunculus circinatus 17
21. Sagittaria sagittifolia 3
22. Samolus valerandi 26
23. Sium latifolium 5
24. Triglochin palustris 13
25. Triglochin maritima 3
26. Utricularia sp 8
27. Wolffia arrhiza 2
28. Zannichellia palustris 32

* = nationally scarce species # = alien species
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2. Azolla filiculoides 8 records
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3. Butomus umbelatus
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4. Carex divisa 6 records
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5. Carex riparia
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6. Glaux maritima 20 records
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7. Hottonia palustre 18 records
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8. Hydrocotyle vulgaris 45 records
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9. Juncus gerardii 50 records
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11. Lemna gibba 15 records
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12. Myriophyllum verticillatum 2 records
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13. Potamogeton crispus 15 records
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Potamogeton pusillus/berchtoldii 26 records
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16. Potamogeton lucens
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Ditches dominated by Enteromorpha/ filamentous algae
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Ditches dominated by emergents
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Species-rich freshwater ditches with 15 or more species
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Species-rich brackish ditches with 10 or more species
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Ditches with 5 or fewer species
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Distribution of arable (hatched) and hay fields (crosshatched)
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