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FOREWORD

Just two vyears after the 1986 survey of the Helford River was

.completed, it has been possible to monitor some of thea

transects. To undertake fieldworlk, as well as compare and
evaluate the results, we have been fortunate in cbtaining the
services of Mrs Susan Hocking who, with Mr Roger Covey, prepared
the first Report. The opportunity has been taken to reproduce in
the present Report, the data from all the 198B& transects,
whether or not they were re-recorded in 1988.

Sadly, the deterioration of the intertidal fauna and flora,
described in 1986, has continued. On rocky shores there is no
sign of recovery of dog-whelk populations affected by TET
paints. on soft substrates the eelgrass has vanished
intertidally, with .associated effects omn fauma, whilst cockle,
mussel, winkle and trazorfish populations are still comparatively
low. It is now known that the eelgrass (Zostera) is suffering a
decline in America and Europe due to a diseased state which is
believed to be exacerbated by stress conditions (Appendix 4).

Since the completion of the 1986 survey (Covey % Hocking, 19871,
a Report to the Nature Conservancy Council has been completed
(Rostron, 1287). This includes offshore as well as onshore
survey notes. The vulnerability of the area is emphasised as is
the possibility of restoration, given increased public awareness
and concern following the River's status as a Voluntary Marine
Consetrvation Area.

The Working GBroup, under the direction of the Advisory Group, is
continuing to take various measures consonant with the voluntary
nature of the Conservation Area, its averred aim being "to
achieve by voluntary means, the harmonious use of the river and

to monitor the quality of the marine environment." These
measures include the production of a leaflet incorporating
guidelines for users (Appendix 33 the involvement of local

schools in projects: collaboration with South West Water's
campaign to improve disposal methods of farm waste and sewage;
sndorsement of kKerrier District Council’'s speed limits on the
River; encouragement of further legislation to limit TET paints;
hacking any measures to preserve fish stocksy partaking in any
scientific investigations relating to the health and wsalth of

the River (e.g. Zostera investigations by the University of
Mijmegen), monitoring dog-whelk populations by the Marine
Conservation Society and providing material *to the Nature
Consetrvancy Council’'s work in evaluating sheltered marine

environments in the U.H.

During 1982, it is anticipated that permanent bolts will he
drilled into the rock at the shoreward end of each transect,
thigs being more satisfactory thanm the present method of paint
spots. In the autumnn of 1989, it is hoped that the transects
which were not visited in 1988, will be re-surveyed, and in
199G, all will be re-surveyed. Th: aim is to carry out biennial
surveys, with sublittoral work in intermediate years. i

Hel ford Monitoring Report No 1 FOREWORD



-

S SNy U N W W Wy Wy Wy W WM Wi W) Wy vy W) W .

Y -

The 1986 survey was funded by the World Wide Fund for Nature
and Heinz ‘Guardians of the Countryside’ (through WWF) with an
additional donation from the Duchy. The present Report was
conducted by the Cornish Riological Recdrds Unit on contract to
the NMNature Conservancy Council, the cost of production coming
from WWF. In addition WWF .is making further funds available
for research and management. Some of this money will be used to
mark permanently the transect lines in the Helford River.

We are grateful to the above organisations for their continued
interest and support.

*Norman Holme and Stella Turk, Scientific Advisors to the YMLCA

REFERENCES

Covey,R. & Hocking,S5., 1987. Helford River Survey Report.
Report to the Helford River Steering Group. CERU.

Rostron, D., 1987. Surveys of harbours, rias and estuaries in
gouthern Britain., The Helford River.
Report to the Nature Conservancy Council from the 0il
Follution Research Unit, Field Studies Council.
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Mr  S.R.Warman, Assistant Regional Officer, Nature Conservancy
Council (Observer)

#It 1is with sadness and a sense of real loss that the Group
reports that Dr Holme died on 10th January. He retained his
interest in the welfare of the River to the very end: indeed ane
of his last conscidus acts was reading through the Forsword to
this Report a week before his death.
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1. ABSTRACT

The data from transect monitoring in 1988 is compared with the
findings of the 19846 Helford River Survey.

Even though the time interval between the two surveyes is short,
three main trends have emerged. Most notable iz the total
disappearance of intertidal Zgstera marina, & aeneral decrease
in numbers of Lanice conchilega, except in areas once occupied
by the Zostera beds, where they have shown a marked increase.

2. ORJECTIVES

The overall objective of thée Helford River intertidal monitoring
programme 1is to formulate an inexpensive, guick and therefore
easily rep=atable baseline monitaring system which should be
repeated, at least every two years, to try to detect changes in
the flora and fauna of the intertidal zones on the shores of the
Helford River. This baseline can then be enlarged upon as
circumstances allow. If changes occur they should be detected by
this system and more detailed monitoring can then be focussed in
the appropriate areas.

The immediate object of the 1988 Helford River Survey is to: -
al Implement the first stage of this continued monitoring
programme: the first re-recording of a selection of the

transects originally surveyed in 1986.

b) Relocate . (and re—-mark where necessary) five of the nine
transects first recorded during the 198& survey.

c) Record surface flora and fauna within guadrats along
these transect lines as in the 198& survey.

d) Describe biota along the same transect lines with
reference to measured =2cotones.

e) Devise and implement a system of fixed point
photographs, based on the transect lines and quadrats.

Hel ford Momitoring Report Mo 1 ABRSTRACT % OBJECTIVES
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. METHODOLOGY

Each ftranssect line is approximately located by a permanent and
congpicuous  feature at  the top of the shors, and is pimpointed
gxactly by & small, blue paint spct on the rocks.

The position of the transect on the shore is given by sighting a
praminent landmark on  the opposite bamk of the rivsr from the

top of thes transect line.

A string is then wsed to mark this lins and a tape us=d to
locate the guadrats and to define the positions of major changes
in conmunities (ecotones).

Quadratz are recorded " aleong the transect line &t the same
intervals az in  the 1986 survey — usually 20m apart. &
Mm.s5q. (3CGCcm ¢ S0cm) quadrat is used and this is placsd ac
transect such +that the line divides the guadrat in =
longitudinal position iz obtain=d by placing the quwdrdt
immediately downshors of the point being recorded {(i.2. the top
of the square for the S0m guadrat will be placed on the S0m mark
of the tapes).

~

THe survey is non—destructive, no digging being carrisd out.
Evervthing - observed living on the surface of each guadrat 1is
listed as are the species living in the substratum which can
be identified by surface signs. The number of individuals of
2ach species is counted: if ftoo numercus, an estimate i1s given
of the percentag= of the quadrat they occupy..

il

i
't

The grain, size of the substrate is measured using & comparator
and an  appraisal of the consistency given, following the ‘sink’
criteria devised by the South West Marine RBioloagy 5+udv Sroup.
Mote is also made of any debris (s.g.shells, drift-algas), signs
of digging or presence of surface water.

Quadrats are recarded, proceeding down ths shore skt the
intervals given, to the furthest extent exposed at gutreme low
water.,

FPDtJuP phs are taken of cerftain selscted gquadrats (detailsz of
positions ars given later).,

Ecotones are also recorded along the same trans lime to o

up  anything missed between quadratz. The pu=1+1nm of mach =

i  fixed by measuring from thes top of the shorz in metrss. A
brief description of the surface life within sach zone is made.

M.B. Care is taken not to walk along the transsect line ar to
drag *the tape down the shore as either nay damage and alter the

Hel foed Momid toring Report Mo 1 METHODOLOSY
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4. LOCATIONS OF TRAMSECTS RE-RECORDED IN 1988

4.1 TRANSECT C. . FLUSHING COVE
LOCATION SW78382533 to SW78702545

The road down to Flushing Cove comes to a dead end. From here,
walk northwards to the rocky reef which cuts across the northern
end of the sandy beach. The cliff backing the reef forms a gully
and then projects seawards to form a small headland. On the
northern side of this headland is a small cave. Transect line C
extends from approximately halfway down the southern side of the
cave entrance. The exact location is marked by a blue paint
spot.

The far end of the Transect is sighted on a pointed triangular
rock crag forming part of the cliff near the =nd of Dernnis Head.

Helford Momitoring Report No i TRANSECTS
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Top.of Transect C - Flushing Cove

Sight for the far end of Transect C - Dannis Head
Helford Monitoring Report No 1 TRANSECTS



4.2 TRANSECT E DENNIS HEAD

LOCATION SW78872533 to SWBNO12512

Walk eastwards from St Anthony-in—Meneage, along the shore on

the southern side of Dennis Head. Bear northwards around the
end of the headland until you come to the 6 knot speed limit
sign on the cliff above vyou. Just past this and before the

first large inlet to the north, is the transect line. Its éxact

location is marked by a blue paint spot near the bottom of the
cliff, at the base of the yellow lichen zone.

The far end of Transect E is sighted on the Ministry of Defence

observation post - the small building visible on the end of Nare
Faint.

Helford Monitoring Report No 1 TRANSECTS
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Top of Transect E - Dennis Head

Sight for the far end of Transect
Helford Monitoring Report No 1
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4.3 TRANSECT F HELFORD FASSAGE

LOCATION SW7611§69D to BSW76122614

Follow the road down to Helford Fassage, past the Ferry Boat Inn
and ron up the hill behind Gate Beach. The road ends in a
slipway onto the beach. From here head esastwards along the
shore until you reach a small gully/cave in the cliff, just west
of the start of a rocky reef fronting the cliff. The top of
Transect F is located on the triangular rock pinnacle in the
entrance to the cave/gully. The exact point is marked by a blue
paint spot.

The far end of the Transect line is sighted on the western end

of a long low building situated behind the western corner of the
sea wall at Treath. :

Helford Monitoring Report No 1 TRANSECTS
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I? cont.

Sight for the far end of Transect F - Treath

Helford Monitoring Report No 1 TRANSECTS
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4.4 TRANSECT G HELFORD FASSAGE ZOSTERA EED

LOCATION SW7618268B6 to SW737923590

Follow the road down to Helford Fassage and walk on to the beach

at Fassage Cove. Froceed westwards along the beach until the
reef at the base of the cliff starts to narrow and you reach
three prominent cracks running vertically down the rocks.

Transect 6 runs from the top of the most westerly of the three
cracks, the exact point being at the break in slope where the
cliff gives way to reef. Here, at the base of the lichen zone,
the point is marked with a blue paint spot.

The far end of the Transect is sighted on the gable end of the
only house visible at the top of Helford Creek.

Helford Monitoring Report No 1 TRANSECTS
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4.5 TRANSECT I TREATH ZOSTERA EED

LOCATION SW76322632 to SW757926%7

Walk east from the car park at Treath (SW75932610), through the
Helford River Sailing Club car park and down the slipway on to
the beach. Froceed eastwards towards the north-east end of the
bar. Backing the cliffs here is a triangular-shaped field.
Approximately two—-thirds of the way along this, look for a blue
paint spot at the top of the lichen zone, on the rocks beneath
the overhanging trees. This marks the top of Transect I.

The far end is sighted on the flag pole on the tower at the top
of the slipway, to the west of the Bar at Helford Passage.

Helford Monitoring Report No 1 ' TRANSECTS
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I cont.

Sight for far end of Transect I - Helford Fassage
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3 FRESENTATION OF 1988 DATA
5.1 TRANSECT O FLUSHING COVE

Tide: C.ém low at FPlymouth {(Devonport)
QUADRATES

om  Mostly lichen-covered rock  forming  the oliff wall o the
southern side of the cave entrance.

Bare rock

Yarrucaria maura &OF
Littorina saxatilis w1
Littorina neritoides : HE
Liglia oceaniga SwveEral

Fed mite

Sm On & horizontal ledges on the reef at the base of the cliff.

Bare rock : 4%
Chthamalus montagui Y
Chthamalus stellatus +
Elnminius modestus 1%
Littorina saxatilis +
Fatella sp 2%
Catenella repens :

Varprucaria malra 28%
Unidentified remains of brown algae - +

Red mite . +

10m Situated on the steeply sloping face of the =dge of th
reaef, overhanging the crevice, leading down f

Bare rock Rl
Chthamalus montacgiii 45%
Chthamalus stellatus +
Ealanus balancides ‘ +
Elminius modestus +
Fatzlla =p. Fh
Mytilus edulis 4
Littoring saxatilis -+
‘lLithothamnia’ T
Fucus spiralis : +
Enteromorpha intestinalis 1%
Catenella raspens ) +
Yerrucaria maura (on pinnacles) A

1%5m On  craggy near-horizontal rock platform near the seaward
extension of the reef.

EBare rock
Chthamalus monbtagul
Balanws balanoides
Elminius modestus
Fatzlla =p

i loulneus

Enteronorphs intestinalis ' T

¥

Catenella repons ' e

Merrucarlia mase s 14
Helford Moniktoring Report Mo 1 TRAEMSEC
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20m Nearly 100% cover of Fucus serratus on the edge of the reef,

just above sand level and sloping gently seawards.

Attached to the rock were:
Fucus serratus '
Ealanus perforatus 3
Spirorbis rupestris 3
Fomatoceros trigqueter 3
Fatella sp ) }
Chondrus crispus ¥
Ulva lactuca

Under fucoid cover

Attached to the Fucus were:

Littorina mariae

Littorina obtusata .
Spirorbis spirorbis

Enteromorpha intestinalis

10Q0%
-t

+ o+ 4
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23m Just off the edge of the reef on the top of the sand flat.
The substrate consists of medium—grained sand with scattered
pebbles and shell debris, mainly fragments of Ensis sp.,
Bittium reticulatum, Venus striatula, Gibbula cineraria and

Cerastoderma eduls.

Bare sand &%
Shell debris 15%
Febbles 15%
Fucus serratus 5%
Ulva lactuca 2%
Enteromorpha intestinalis on pebbles +
Littorina mariae 3 on Fucus +
Spirorbis spirorbis 3 +
Lapice conchilega 211
I0m Situated on the sand flat. The substrate consists of

fine-grained sand and is 904 covered with rotting drifted

algal remains — Chorda filum, Fucus serratus, etc.

Beneath the weed were:
Gammarus =p.
Lanice conchileaga

I3m 100%4 Fine—grained sand

Lanice canchilega

40m Fine—grained sand containing:

Lanice conchilega
Dumontia incrassata

453m Fine-grained sand, flat and puddly

Lanice conchilega
Bittium reticulatum empty shells
Lanice concghilega - empty tubes on surface

=
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Fine-grained sand

Lanice conchilega %18

Fine—-grained sand

Lanice conchilega %18
Shell debris — Gibbula cinperea, Fatella sp. +

Fine—grained sand

Lanice conchilega ®10
dlva lactuca +
Arenicola sp. — cast and mound +

Fine-grained sand

3
~f

Lanice conchilega ®
Bittium reticulatum — empty +

Fine—grained sand

Lanice conchilega %10
Low tide
Nearly- all +the Lanice on the . .sand-flat appeared to be

partially buried and many were level with the sand whilst
many more were discovered immediately below the surface.
Very few had the beaded fringe intact. It is not known
whether this 1is the result of recent storm damage or a mores
long—term process of siltation.

Helford Momitoring Report Noo 1 . TRAMSECT DATA



Transect C - Flushing Cove - 15m Quadrat
f Transect C - Flushing Cove — 70m Quadrat
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3.2 TRANSECT C FLUSHING COVE 23.9.1328

ZONATION ALONG TRQNSECT LINE

O—1m

1-Zm

S3—6m

6—-10m

10-18m

18-26m

26-Z0m

20-70m

Hel fard

The base of the cliff is mostly bare rock with a
covering of Verrucaria maura. Littorina saxatilis,
L.neritoides and Ligia oceanica were found hidden in
raock crevices.

The Transect line rums along the boundary of the
Verrucaria and barnacle zones on the side of the deep
crevice leading seawards from the cave at the top of
the transect.

The barnacle zone. Almost S0% cover of barnacles
present (mostly Chthamalus montagui, with some
C.stellatus and Elminius modestus) , whilst the more

elevated areas of bare rock support Verrucaria maura.
Fatella sp. scattered throughout.

The transect 1line skirts a rock pinnacle and shows a
brief zonation of Felvetia canaliculata and Fucus
spiralis which merge. There are scattersd specimens of
Chthamalus montagui and Fatella =Tnl

Barnacle zone, as described in 3I-ém, except that
Balanus balanoides is present.

Fucus serratus (with some Ascophyllum nodosum) giving
nearly 100% cover on the lowest and most seaward level

of the - rocky reef. Attached to the Fucus were
Enteromorpha intestinalis, ' Spirorbis spirorbis,
Littorina mariae and L.cobtusata. Reneath the algal
cover' were Balanus erforatus, Spirorbis rupestris,
Faomatoceros trigueter, Patella sp.and plants of

Chondrus crispus.

Beginning of the sand flat where, just beyond the reef,
there is a covering of rotting drift algae and
occasional boulders with Fucus serratus and
Enteromorpha intestinalis attached.

Flat, homogenous, puddly sand punctuated, Dy Arenicola

casts and frequent Lanice conchilega tubes. Little
algal or shell debris.

Maoritoring Report No 1 TRANSECT DATA
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5.3 TRANSECT E DEMNIS HEAD

Tide: 0.2m low Flymouth (Devonport).

BUADRATS

Om lLichen zone at the base of the cliff
Bare rock

Caloplaca sp.
Verrucaria maura

?3%
2%

5%

Sm Felvetia zone on rock sloping seawards from the cliff

Bare rock

aApproX. S

Balanus balangides % Chthamalus monftagui QOY
Lichina pvgmaea 5%
Felvetia canaliculata 2%
Littorina saxatilis 1 in empty barnacle shells +
Littorina neritoides?} " " " +
Verrucaria maura +
1Om On & raock pinnacle
Eare rock 5%
Verrucaria maura 7O%
Chthamalus montagui . 24%
Littorina saxatilis & L.neritoides in barnacle shells 1%
Red mite x1

15m A flat rock platform, a step down on the seaward side of the
rock pinnacle. The quadrat spans a system of crevices and

hollows which collect water in a pool.

Fool 0%
Bare rock 1%
EBarnacles (Chthamalus montagui % Balanus balancoides)
occurring both in and out of the pool S7%
Also on the dry rock are:

Lichina pyamaea &%
Fucus spiralis &%
Fatella sp. I
Anurida maritima +
Littorina saxatilis % L.neritoides in empty barnacles +

Also in the pool are:

Actinia equina w2
Fatella sp. . +
Enteromorpha intestinalis ~ growing on Fatella sp. +
Corallina gfficinalis +
‘Lithothamnia’ 10%
Spirorbis rupestris on rock +
Ceramium rubrum agg. 1%
Gibbula umbilicalis +
Ulva lactuca +
Hymeniacidon perleve 1%

Helford Monitoring Report No 1
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20m A further step down on a rock platform sloping gently

seawards
Bare rock TS
Fucus vesiculosus | 24%
Entercmorpha intestinalis A
Audouinella sp. +
Fatella.sp. 2%
Littorina mariae +
Littorina obtusata +
Littorina saxatilis +
Balanus balancides =Y
Chthamalus montagqui 5%
Elminius modestus +
Balanus perforatus +
Actinia equina +
‘Lithothamnia’ 1%
Halichondria panicea ) +
Hymeniacidon perleve +
Spirgrbis rupestris - on rock +
25m On a rocky reef sloping gently towards the sea
Bare rock 2%
Chthamalus montagui 20%
Ealanus balanoides 45%
E.perforatus +
Elminius modestus 1%
Fatella sp. =%
Littorina mariae +
L. saxatilis +
Modiglus sp. - in crevice +
Spirorbis rupestris +
Fomatoceros trigqueter +
Halichondria panicea Y4
Enteromorpha intestinalis YA
Laurencia pinnatifida &%
Fucus vesiculosus 5%
Cladophora =p. o+
Z0m This guadrat spans a wide channel between two rock ridges:

part of the guadrat is on the

landward wall of the crevice

and part 1is across the base of the crack. Algal cover is

1207, made up as follows

Laminaria digitata
Ulva lactuca
Cigartina stellata
Himanthalia eleongata
Laurencia pinnatifida
Corallina officinalis
‘Lithothamnia’
Audouninella sp.

Ceramium trubrum agg. = on Himanthalia

IB%
10%
8%
I
&%
Z&%
3%

+

Falmaria palmata (= Fhodymenia)
Mesophyllum lichenoides
Cryptopleura ramosa

Fatina pellucida - on Laminaria
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Botryllus schlosseri - on Gigartina +

Hvmeniacidon perleve : +
Spirorbis corallinae — on Caorallina +
Gibbula cineraria %1
Bibbula umbilicalis #1
Ocenebtra srinacea %1

I5m On a horizontal rock platform just above the main kelp =zone,
with 100% algal cover, as follows

Laminaria digitata 48%
Gigartina stellata I5%
Corallina officinalis 15%
Ulva lactuca 1%
‘lLithothamnia’ ' : +
Himanthalia elongata
Cladophotra sp.
Unidentified red alga
Gelidium latifolium
Ralfsia sp.

Hymeniacidon perleve
Halichondria panicea
Botryllus schlgssepri
Gibbula cineraria

Fatina pellucida - on kelp
Fomatoceros trigueter
Dcenebra erinacea
Calliostoma zizyphinam
Spirorbis spirorbis
GCammarus sp

Nassatrius incrassatus

.__.
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Transect E — Dennis Head - 10m Quadrat

Transect E — Dennis Head — 158m Quadrat
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Transect E — Dennis Head - 20m [Buadrat
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5.4 TRANSECT E DENNIS HEAD 28.2.1988

ZONATION

ALONG TRANSECT LINE

O—1im

7-8.3

8.3-9m

F—-1Zm

12-18m

The base of the cliff. Bare rock supporting patches of
Caloplaca SD. Xanthoria parietina and Verrucaria
MALLFA .

Rock slope from base of cliff, down the shore. Bare
except for VYerrucaria maura.

Start of the barnacle zone. Situated on a gentle slope
down shore from the base of the cliff. 3.5 is also the
start of the Pelvetia canaliculata zone. which =2xtends
Just over 3Im down shore to &.7m. In the Felvetia zone
are found Chthamalus montagui, Fatella S0 .
(occasional), Lichina pygmasa with Littorina neritoides
and L.saxatilis (both freguent) in empty barnacle
shells.

A narrow Fucus spiralis zone on the landward wall of a
channel between the trocks. Fresent are Fatella sp.,
Chihamalus montagui, Littorina neritoides and

L.saxatilis.

Marks a narrow and deep channel in the reef, the base
of which is 'Dccupied by a large rock pool. This pool
contains a variety of algae - Laminaria digitata,
Enteromorpha intestinalis, Ectocarpus sp., Leathesia
difformis, Corallina officinalis, Ulva lactuca and
Ceramium rubrum. © The rock is encrusted with
‘Lithothamnia“ and also supports Actinia equinasa,
Fatella SP .y Balanus balanoides and Hymeniacidon
perleve

The seaward face of the crevice sees the recurrence of
the Fucus spiralis =zone. On the landward-facing slope
are Chthamalus montagui, Ralanus balancides, Fatella
Sp.y Actinia equina and Lichina pvamaea.

A rock pinnacle on the seaward side aof the crevive is
At a high enough level to allow Felvetia canaliculata
to colonise. Also in this zone are Lichina DYgmMasa,

Chthamalus montagui, Fatella sp.(occasional), with
Littorina saxatilis and L.neritoides (freguent) im

crevices and empty barfacle shells.

Fucus spiralis and barnacle zone continues on  the
seaward side of the rock pinnacle with Lichina pygmaga
on the rocky projections. Balanus  balanoides and
Chthamalus montagul are dominant with scattered
Elminius modestus. Fatella sp. competes with barnacles
for space whilst in the wetter cracks are
'Lithothamhiat, Enteromorpha intestinalis, Actinia
equina, Hymeniacidon parleve, and Mytilus edulis.
Within this zone 16.3 to 16.8 is covered by a rock
pool lined with ‘Lithothamnia“, Enteroimnorpha
intestinalis, Ceramium _tubrum, Corallina officinalis,
Hymeniacidon perleve and Fatella Sp. Large numbesrs of
zmall Spirorbis rupestris were colonising limpet scars.
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18-38m Barnacle zone, studded with Fatella sp. Balanus
balanoides dominant, with both species of Chthamalus
and Elminius modestus present.

{21.2 to 23.9) Another depression

(29.5 to 30.7) A rock crevice with Laminaria digitata orowing at
the base.

A5-3%9m A zone of continuous. algal cover on the seaward =2dge o
the reef before the drop-off into the kelp zon=. Th
dominant alga is Laminaria digitatata  with fregquent
Gigartina stellata. Also present are Ceramium rubrum,

m -

Corallina cfficinalis, Jlva lactuca, Himanthalis
elongata, Cladophora sp..Folysiphonia nigrescens,
Gelidium latifolium, Cryptopleura ramosa, Callithamnium
tetragonum, Lomentaria articulata, laurencia
pinnatifida, Falmaria almata, Fucus serratus, Ralfsia
sp. and ‘Lithothamnia’. Amongst the encrusting algae
are Pomatoceros triguster (bccasional) and FPatella sp.

whilst on the rock and algal stipes are patches of

Botryllus schlosseri . A few Calligstoma zizyphinuwm
present in crevices.

Z9m FKelp Tone, dominated by Laminaria digitata which

' supports a multitude of epiphytic algas (including
Ceramium rubrum and Falmaria palmata ) with bryozoans
(Electra pilosa) and Flustrellrida hispidaand the
hydroid Sycon coronatum. 0On the kelp fronds and stipes
are Patina pellucida (abundant) and Gibbula cineraria
as well as some nudibranch spawn. :

Helford Monitoring Report No 1 TRANSECT DAaTA
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5.5 TRANSECT F HELFORD FASSAGE

QUADRATS

Tide: O0.53m low at Flymouth (Devonport)
Om Bare rock at top of transect

20m Seaward edge of rochky
the cliff. The substrate is 954 bed-rock,

=2 10,1938

reef which extends from the base of

sloping gently

seawards, and 3% pebbles on the seaward edge of the reef

{just coming into one corner of the guadrat).

Ascophyllum nodosum

7S%

All spp. below on rock, either exposed or under A.nodostun: —

Elminius modestus

Chthamalus montagui

Littorina saxatilis

Littorina obtusata

Actinia eguina

Gammarus sp.

Carcinas maenas

Ulva lactuca - juvenile plants
Enteromorpha intgstinalig.—juvenile plants

40m Substrate .of
cover of
only just below the surface.

Lanice conchilega .
Fucus serratus - 2 juvenile plants

&0m A fine—grained
pebbles on the surface: these . (with some
debris) take up approx. 10%Z of the guadrat.

Lanice conchilega
Littorina littorea
Gracilaria verrucosa - attached to pebbles

fine—grained sand overlain by approx. S0%
granules and pebbles. The black anaerocbic laver is

xbabd
-+

sandy substrate with occasional granules and

scattered shell

®xilé

[V
P

+

M.E. Fart of the gquadrat is covered by dark sub-surface

sand dug by cocklers from just outside the gua

BOm 1004 fine—grained sand
13% shell debris.

Lanice conchilega
Gracil aria verrucosa - S plants
Ectocarpus sp.

100m  100% fine-grained sand with scattered shell
Bittium reticulatum and Cerastoderma edule.

Lanice conchileqga
Littorina littorea
Sracilaria verrucosa
Cladophora sp.~- on pebble

Helford Monitoring Report Mo 1
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120m

130m

140m

160m

180m

2090m

220m

Helf

Substrate consists of fine-grained sand with a scattering
of Bittium reticulatum shells.

Lanice conchilega ®S7
Gibbula cineraria —juveniles w1
Bracilapria verrucosa — one plant +
Ceramium rubrum - one plant +
Ulva lactuca — on shell debris +
Cladophora sp. " " " +
Enteromorpha intestinalis +

The substrate comprises strongly-rippled very fine—-grained
sand, covered by about lcm of standing water. Shell debris
covers approx. 54 and consists of Venerupis sp.., Lucinoma
borealis, Bittium reticulatum and Calyptraea chinensis.

Lanice conchilega %14
Ulva lactuca w1
Gracilaria vertrucosa — on shells +
Strongly—-rippled, very fine—grained sand forms a slightly
safter and motre spongy sSubstrate with approx. iem of
standing water. Shell debris covers approx.Si and consists
of Bittium reticulatum, Cantharidus striastus, CeErastoderma

edule and dead Ensis sp. protruding from the sand.

Lanice conchilega %10
Gracil aria verrucosa +

Fippled very fine-grained sand with puddles forming in the
ripple troughs. Shell debris covers about 10Q% and consists

af Cerastoderma edule, Littorina litiorea and Bittium
reticulatum. .

Gracil aria verrucosa ' +
Ulva lactuca : +
Very fine-grained sand with puddles forming between the

ripples. Shell debris covers about 13% of the guadrat.

Fagurus bernhardus in shell of Bittium reticulatum #1

Gracilaria verrucosa +

Ulva lactuca - one juvenile plant +
Flat,smooth featureless, very fine-grained sand on a gentle

slope towards the mainm channel. Shell debris about 2%.

Gracilaria verrucosa +

Flat, smooth, very fine-grained zand with scattered Bitftium
reticulatum on the surface.

Extreme low water
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Transect F — Helford Fassage — 100m Quadrat
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S.6 TRANBECT F HELFORD FASSAGE 25.10.1988
ZONATION ALONG TRANSECT L IME
0O-8. Im The First zone comsists of cosrse—grained sand with

granules and pebbles, and stretches from the base of
the cliff at the starting point of the transect.
However, the cliff to the =ast gives way o a rocky
reet  anmd  as the tramsect cuts diagonally sastwards, it
crosses the lowsr part of this reef.

8.5-15.5m Rocky reef
(8.5—-10.3m) Felvetia canaliculata domimnant with Catenslia

repens frequent and both Monodonta lineata and
Littorina obtusata occasional.

(10.3-135.5m) Felyvetia canaliculats Jfco-dominant), Fucus
Spiralis {co—dominant? with Cmtenuligw““_fepur:
{(frequent). Fresent amongst the algal cover are Actinia

equina, Fatella sp., Littorina mariae, Lebtusata,
L.saxatilis, Monodonta linsata, Chthamalus montaguil snd
Elminius modestus.

I

19.5-17.3m gap in the reef where the sandy gravelly substrate
extends across the transsct line.

17.5~20.5m The second part of the rocky reef. The rock i
zone is  coversed with dense Ascophyllum nodosum. S1s0
present ara Littorina obtusata, L.marias, Actinia
eguing and Fatella sp.

ol p)

2.5-31m A zone of medium-grained sand with =c
slabs of rock. Clumps of Fucus vesiculosus
distributed throughout.

attered larges
are sparssely

1-34m A distinct zone of medium—gr.lned sand obscured by =
covering of granules. The catter ed ciunps of FUtu=

vesiculosus =xtend into this zone.
E4=-30m A band of denser Fucous veaiculma
Faoserratius, The undarlving subst

fine-grained sand with scattered p@hbl.w

wikh

40m~200m  40m marks the beginning of the low-tide sand-flat which
wtends uniformly seawards, firstly consisting of fine

and then (at about 25m) very fine-grainsd sand. Thes
sar iz densely ceolonised by Lanice conchilega and also
supports scattered algae - mainly Enteroncrpha

intestinalis, Gracilaria verrucosa, Wlva lactucs and
Caramiuwn _ rubrum,

(12%-186m) A wetter zone with standing water and sparss lanmics
conchilega.

{(143m) A patoch of spongy soft mud in this region.
(187-171., xml =] raised  hummook of firm sand with dense =hell
debris. '
Helford Monitoring Report Mo | TRAMSECT DATH
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200m to low tide Flat, featureless, smooth, very fine-grained
sand supporting little life and sloping gently towards
the deep-—-water channel.
/

General nbhservations

Although there was nD. Zostera growing intertidally, much was
washed up on the shore after recent easterly gales.

There were several people on the shore collecting winkles: two

were collecting commetrcially and left with a sackful and two
more were raking for cockles.

Helford Monitoring Report No 1 TRANSECT DATA
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TRANMSECT & HELFORD FASSAGE ZOSTERA EED 26.9.88

Tide: ¢.1m low at Flymouth {(Devonport)

QUADRATS.

Om

The landward end of the transect starte at the base of the
cliff wall. The Om guadrat straddles a deep crevice in the
rocky reef which forms the upper part of the shore. The
quadrat is mostly bare rock but also contains -

Felvetia canaliculata _ 10%
Verrucaria maura 10%
Littorina saxatilis s
7m This quadrat again straddles the rock crevice. The crack
here is floored with coarse—grained sand and pebbles. The
rock an either side of the crevice supports -
Fucus sp. (sporeling) +
Fatella sp. ’ . I
Actinia equina ' sl
Chthamalus montagui 40%
Balanus balanoides Z0%
Elminius modestus . 10%

. Rare rock _ 25%

27m The underlying substrate is fine—grained sand, 40% of which
is wvisible, Z0% is overlain by scattered pebbles and 204 is
covered by a large stone which supports Elminius modestus
Balanus balanoides, 2% Littorina littorea, Fucus serratus.
The latter spreading to cover a further 104 of the guadrat.
Spirorbis spitrorbis was attached to the F.serratus. The
sand area contained 77 Lanice conchilega. The quadrat also
contained cast up Ulva lactuca and Ectocarpus sp.

47m The quadrat is predominantly fine—grained sand with a
cavering of shell debris- mainly Bittium and Cerastoderma
edule. The sand contains 23 Lanice conchilega and 2% of the
surface is occupied by Ectocarpus sp.

&7m 100%  very fine-grained sand with little shell debris (just a
few large shell fragments), 67 Lanice conchilega and trace
amounts of Ectocarpus sp.

87m Very Ffine—grained sand with 78 Lanice conchilega (many being
Juveniles). Trace amounts of Ectocarpus sp.

107m  Very fine—-grained sand. 6 Lanice conchilega and 1 pebble
with Enteromorpha intestinalis attached.

127m  Very fine-grained sand with a 73% cover of shell debris.
Alesn present were 1 Myxicola infundibulum., Ectocarpus sp. 1
live Cerastoderma  eduls {just  protruding from beneath the
surface) and 1 Fagurus bernbardus (juvenile).

N.B. The black anaerobic layer 1= just below the surface
here (<2cm down).
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147m VYery fine-grained ‘shallow sink’ sand. The substrate is
soft and much turned over by digging. There is about S5cm of
standing water on the surface in this badly drained area.
154 of the surface is covered with shell debris and 3% Ulva
lactuca.

147m Firm very fine—grained sand with 5% shell debris including
1 large Cerastoderma edule shell. The quadrat also contained
1 Myxicola infundibulum.

187m A firm substrate of very fine-grained sand with approx S%
shell debris, on the surface. Also present were Ceramium
rubtum and one Fagurus bernhardus.

207m Firm very fine-grained sand. 154 of the gquadrat is occupiesd
by part of a hole caused by digging and this has collected
shell debris. Also present was one Fagurus berhardus in a
Littorina littgrea shell.

Helford Monitoring Report No 1 ' TRANSECT DATA
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Transect G — Helford Fassage, Zostera bed

47m

Huadrat

Transect B — Helford Fassage,
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127m
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5.8 TRANSECT & HELFORD FASSAGE ZOSTERA EBED 26,9.1982

ZONATION

Qm=—0. 3m

0.3=-1.2m

1.2-8.7m

15-22m

e
=l

Z0-100m

Hel foedd

ALONG TRAMSECT L IME.

The top of the transect is at the base of the cliff

wall, where the slope changes from the near vertical

cliff to the more gently sloping reef at the top of the
..i:

shore, The upper B8.7m of ths transect cross this res
Om  occurs just within the lichen zone where the Epecf

i
include Xanthoria parietins, Lecanora atra and
Varrucaria madta.

Also present are Littorina saxatilis bidden in roockhk
cracks.

A zone dominated by Felvetia canaliculata. Littorins
sasatilis presant.

Earnacle zone. The crack in the rocks here is wide and
S5.4m is the highest level at which the crack is floored
with sand. In this zone Chthamalus montagui dominates

with occasiaonal Littorina saxatilis, Fatella s=p.
Actinia 2uauina, l.ittorina littoresa and Antierida
maritima. Zm  from the ftop of the shore Elninius
nmodestus starts to colonise and at Sm Halanus
balangides also occurs, .

A 6m wide Tucoid zone. The underlying zsubstrate

consisting of wvery coars2-grained sand topped with
scattered shingle and containing occasional large rock
slabs - approx. 20x20cm. Growing in this zone, either
attached to the rocks or in the sand are a mixture of
Fucus spiralis, Fucus vesiculgsus, Ascophyllum nodosum
(with parasite Folvsiphonia lanosa) and Fucus serrabus.

A broad =zone dominated by shingls with GC:leDnml
larger stones overlying coarse/very coarse—-grained
sand. This zone contains scattered clumps of Fucus
vesiculgsus.

Z22m  marks  the point where the gently slooing beach
gives way to the near horizontal wmud Flat. Hsre a
substrate of fine-grained sand iz overlain b Ll
pebbles. The2 stones provide anchorage for.aloas
zone being dominated by Fucus =zertratus and U
lactuca. Lanice conchilega are Tfreguent, =)
densities of 400/mZ at the base of thisz zone.

A wide expanse of level, puddled  tidal flat
surface is bare except for occasional shell debris and
widely scatterad zlumps of algae =ithser  anchored
through the sand or attached to pebbles or shells

Species noted include: -

Eladostepbus sponniosus, Ectocarpus sp. Wliva lactuca,
Enteronorpha int&ztinali%, Chondrus  crispus and Fucows

vesiculosus. Also, _ittorina littorea, iy s
infundibulium and Ldn1'g conchilega. Arenicola
were  rare  and only  recordesd  at  Z8m o the
lines,

Momitoring Report Mo 1 ' TRAMESECT DATA



100-106m

106-119m

119-1Z%7m

1Z7-143Im

143-196m

196-217%m

213m

A stonier area on a bank slightly raised above the rest
of the mud-flat. Attached to the stones are Fucus
serratus and Enteromorpha intestinalis.

Level puddly mud-flat covered with freguent shell
debris. Signs of digging are frequent although the
substrate is quite firm.

& second, raised bank covered with ~lar*ge blocks of
slate, with many pebbles and stones having coarse shell
debris trapped amongst them. Growing on the blocks
are:— Fucus serratus, Enteromorpha intestinalis, Chorda
filum, Ulva lactuca, Fomatoceraos trigueter and
Elminius modestus. Beneath them were found, Fholis
gunnellus, Carcinus maenas, Cancer pagurus, Botrvllus
leachi, Gibbula cineraria, Littorina littorsa and a
chiton..

This raised area shows evidence of digging. Holes are
clearly visible beside which are piles of dark black,
anaerobic sub—-mud. The whole area is qguite churned up.

A hollow to seaward of the raised bank. The substrate
is soft, very fine-gtrained and ‘shallow sink’ (up to
10cm) . The area has about 4cm of standing water on the
surface.

A large éxpﬁnse .of level mud-flat containing little
visible surface life except for occasional clumps of
Fucus serratus, Chorda filum and Ulva lactuca. The

surface is littered with large amounts of shell debris
and there is much evidence of past digging.

The zone from 150-170m is softer with a <slightly
‘deeper sink’ whereas the rest of this very
fine—-grained sand is firm.

Here the tidal flat slopes southwards towards the deep
water channel, the substrate consists of firm, very

fine-grained sand and the surface is devoid of visible
life forms.

Marks the extreme low tide mark.

Helford Monitoring FReport No 1 TRAMSECT DATA
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5.9 TRANGECT I TREATH ZOSTERA EBED 25.9.1588
QUADRATS

Tide = 0.4m low at Flymouth (Devonport)

Om Blue paint spot on cliff

10m

20m

20m

40m

S0m

A0Om

Total cover of Fucus vesiculosus which were entangled with
unfixed plants of F.serratus. BEBeneath the algal cover is a
substrate of coarse-—grained sand with scattered granules.
Amangst the F.vesiculosus were many Littorina spp. -
probably more than indictated below, as many were very
small.

Fucus vesiculosus 100%
Littorina spp. approx,. =i
plus drift material - E.serratus % 1 dead Carcinas maenas

The substrate here is dominated by shingle overlying

coarse—-grained sand. Three larger stones wers s2t amongst
these granules and attached to these were voung plants of
Enteromorpha sp., dead ‘Ulva lactuca and Fucus vesiculosus.
Beneath the stones were several Elminius modestus, and two
juv.Carcinas masnas, with Littorina sp. on the algase.

Enteromorpha sp. YA
Ulva lactuca 1%
Fucus vesiculosus 2%
Elminius modestus . several approx. $20
‘Carcinus maenas ' . Ra
Littorina mariae ®8

Medium—-grained sand with a plentiful cover (approx.S0%) of
granules and some larger stones (approx.3Ix7cm ). Attach=d
to the larger stones are Enteromorpha sp., Fucus serratus
and Ectocarpus sp.

Entetromorpha =p. 2%
Ectocarpus sp. 1%
Fucus serrabus =%
Lanice conchilega in sand between stones (&8/m sqg.) %17

Fine—grained sand forming the top of the low tide mud-flat.
Very little growing on surface which is littered with broken
shell debris giving approx.l0% cover.

Ceramium_trubrum, dead and bleached +
Ectocarpus sp. - on Ceramium +
Lanice conchilega 4

Very fine—grained sand, about S04 of which is black and
anaerobic, brought to the surface by digging. Contains tracs
amounts of C2ramium rubrum and 10% shell debris.

Very fine—grained sand, =till guite firm with approx. 10-15%
shell debris. No surface life visible.

Helford Monitoring Report No 1 TRAMZECT DATA
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70m Very fimne—grained sand, some (approx.S%) of which is the
ranasrobic subsurface layer brought to the surface by
digging. This quadrat contains more shell debris (approx
3I5%)  which is comprised of fragments of Cerastoderma sduls,
Scrobicularia plana., Bittium reticuylatum and Littorina
saxatilis. . Ectocarpus sp. gtrows on the larger shell

fragments.

80m Very fine—grained sand and shell debris. The only surface
life is a strand of Ulva lactuca attached to a valve of
Cerastoderma eduls (stuck in the mnud) and a trace of
Ectocarpus sp. on the mud surface.

20m Very fine—grained sand and shell debris and trace amounts of

Ectocarpus sp. The sand/silt is softer (approx. 2.5cm
sink).

100m  Soft, very fine—-grained sand and a scattering of shell
debris. No surface life. :

11om  Very fine—grained sand with scattered shell debris. Three
small strands of Ceramium rubrum with attached Ectocarpus.

120m Very fine—grained sand with scattered shell debris and a
strand of Ceramium rubrum with attached Ectocarpus .

1Z20m Rare, very fine—grained sand with sparse shell debris and a
strand of Ceramium rubrum.

140m Bare, soft, very fine—grained sand with patches aof black
anaerobic mud at the surface. A scattering of shell debris
and no surface life.

145m l.aw water mark

Helford Monitoring Feport Mo 1 TRANSECT DATA
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Transect I - Treath, Zostera bed

- 30m Quadrat

Transect I - Treath, Zostera bed
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Transect I - Treath, Zostera bed -
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TRANSECT I TREATH ZOSTERA BED 289.9.1988

ZONATION ALONG TRANSECT LINE.

S O—-1.8m

The blue dot on the rocks at the break in slope marks
the top of the transect. Between O and 1.8m is the
Lichen =zone containing mainly green powdery lichens and
Veprycaria maura.

Felvetia canaliculata =zone. At the top, Bostirychia

scorpioides occurs and at the base (and extending into
the Fucus spiralis cone below) is Catenella repens.

Fucus spiralis =zone. The upper part (Z.1-3.6m) is on
rock at the base of the cliff, the rock beneath the
algae supporting barnacles (Chthamalus montagui and
Elminius modestus) and limpets (Fatella sp.). Amongst

the algal cover are Monodonta lineats and Anurida
matitima. The lower part of the zone (Z,6-5.6m)
overlies coarse—grained sand with granules and
scattered small pebbles on a gentle slope from the
cliff base. Littorina obtusata is present on Fucus

spiralis.

S.6-13.6m F.spiralis gives way to a dense cover of mainly Fucus

vesiculosus with occasional Ascopbyllum nodosum. The
shore continues to slope gently from the base of the
cliff towards the mudflat.

13.6-28. 6m Fucus vesiculosus thins, revealing shingly gravel,
pebbles and larger stones amongst the algal cover. The
larger stones support Enteromorpha SPe Fucus

vesiculosus and occasional F.serratus.

28.6-34.3m The substrate changes from here. The grain size

diminishes with coarse—grained sand dominant,
underlying occasional granules and larger stones which
support sparse Fucus vesiculogsus and F.serratus.

Z4.3-38.%m 34.3m marks the end of the Fucus vesiculosus and
F.serratus zone,. The slope becomes very gentle with a
substrate of coarse sand, shell debris and a few

"scattered large stones. The absence of shingle allows

Lanice conchilega to colonise,with an average density
of approx.100/m sq.

38.3-145m Start of the low tide mud-flat. This area is largely

bare, very fine-grained sand with little surface life -

Just scattered shell debris and occasional Fucus
setrratus on large stones, with scattered Mvxicola
infundibulum protruding from their holes. Lanice

conchilega are very widely scattered. Her=z and there
small strands of Ceramium rubtrum occur and on these, as
well as the mud surface, are patches of Ectocarpus
species. -

The mud-flat is level, with no large erosion hollows,
just gentle undulations. Freguent patches of dark black
anaerobic sub-surface mud mark the sites of digging.

Helford Monitoring Report No 1 TRANSECT DATA
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6. DISCUSSION OF RESULTS

4.1 The disappeatrance of Zostera marina from the intertidal zone

The most striking change in the transects since 1986 is the
total disappearance of Zostera marina (Common Eelgrass) from the
intertidal zones of the shores at Treath and Helford Fassage
where it was previously recorded.

Transect F at Helford Fassage showed Zostera densities of up to
42 plants per 0.23m sq in 1986 and transect B had even greater
amounts, up to &4 plants per 0.25m sq. In 1988 all traces of
Zostera marina had gone. A search of the whole shore revealed
none; not a leaf, root or rhizome was left growing. The hummocks
that formed the raised beds were still in place and even had the
dense deposits of shell debris that collect between the Zostera
stems and leaves, so0 the plants were obviously not eroded away
by wave action or these relics would also have gone.

The shore at Treath told a similar story. Transect I had crossed
the Zostera bed and recorded densities of up to 74 plants per
0.28m sq but as at Helford FPassage not a trace remained.

The disappearance of the Zostera has also meant the loss of
associated epiphytic algae, bryozoans, hydroids, agastropods etc.

Worthy of note is the presence of rooted pieces of apparently
healthy Zaostera marina washed up on the strand line at Treath
and Helford Fassage. These fragments may have been cast up from
subtidal beds after recent easterly gales.

6.2 The increase of Lanice conchilega in .atreas previously
occupied by Zostera marina

Associated with the disappearance of the Zostera beds from the
shore at Helford Passage is an increase in the numbers of Lanice
conchilega (Sandmason Worm) in the areas previously occupied by
the Zostera.

In general on this shore the numbers of Lanice show a decrease
since 19846 (se= £ below). However in areas corresponding exactly
with those occupied by Zostera, the Lanice show up to Sé-fold
increases. This near perfect correlation is seen in quadrats on
both Transects F and G at Helford Fassage.

At Treath however there did not seem to be this associated
invasion of Lanice: numbers seem much the same as in 19856 with
very slight increases 'in  the top part of the Zostera beds and
just above them. This is thought to be due to the nature of the
shore at Treath, where a sand bar low on the shore dams water

draining from further wup the beach. This forms a lagoon of
standing water to landward of the bar, covering the area once
occupised by Zostera. This theory is supported by the quadrat

data which reveals that those areas showing an increase in
Lanice are just above the lagoon.-of standing water.

Helford Monitoring Report No 1 DISCUSSION
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6.3 The general dectease in numbers of Lanice conchilega over
the low tide flats

It was noted from Transect C at Flushing and Transects F and G
at Helford Fassage that numbers of Lanice conchilega on the low
tide flats have decreased, veept in areas once occupied by
Zostera marina. This decrease was especially noticeable in the
guadrats at Flushing where the average decrease over the whole
transect was S8%. Here 1t seemed that the Lanice had bescome
partially buried. Very few had their tube fringes intact and the
tops of most of their tubes were level with the sand-flat or
just below the surface. Disturbance of the surface revealed more
Lanice buried below. There were also large numbers of broken and
empty tubes lying about on the sand surface.

Transects F and G at Helford Passage told a similar story with
average decreases of 1924 and 624 respectively. As discussed
above, Treath Beach showed little change2 in numbers between 1986
and 1988.

This could be a short-term effect of recent storm damage rather
than a more long—term process of increased sedimentation.

In addition to the more noticeable trends discussed above, there
were other smaller differences that, although not definite
trends, are worthy of mention.

4.4 The increase in numbers of Myuxicogla infundibulum at Treath
and Helford Fassage. :

The numbers of Myxicola infundibulum (Slime Tube—-worm) on the
low tide flats at . Treath and Helford Fassage show a slight
increase. Transect G picked up Myxicola in gquadrats where thetre
were none in 1986 and this increase seems to be borne out by
general observations made walking over the flats.

At Treath, although not picked up in the guadrats, the general
descriptions of ecotones made no mention of Myxicola in 1786 but
describe them as scattered over the flat in 1988.

Once agaim this is in the approximate area of the Zostera bed,
but as Myxicola are far less numerous than Lanice, it is not
possible to gather enough data to detect an inverse relationship
between the Myxicola increase and the disappearance of the
Zostera. It could be that the lack of Zostera makes the Myxicola
easier to see as they are not easily visible when retracted.

5.5 A decrease in numbers of Arenicola marina at Treath

In 1986 Arenicola marina (Lugwotrm) casts and mounds watre noted
on the low tide flats at Treath in the general description of
ecotones (although none were picked up in the quadrats).

In 1988 none were noted in the area of the transect line and, in
general, numbers on th2 shore seemed fewer.

Helford Monitoring Report No 1 ) DISCUsSSION
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Some minor discrepancies thought to be due to slightly
different positioning of the top of the ftransect line
occurted causing small changes in the longitudinal
positioning of the quadrats down the shore. These
differences, although slight, show up on the variable, rocky
reefs where ecotones are close together and crevices and
pinnacles cause rapid transitions from one to another. Such
errors should not occur in future years now that the top of
every transect line has been precisely marked with blue
paint. It is hoped that these paint spots will be replaced
by permanent bolts in due course.

Helford Monitoring Report No 1 DISCUSSION
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1986 data for ftransects re-recorded in 1988

(Transects C,E,F,G & 1)
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FLUSHING COVE

Recorded on 11.3.1986 (except for the reef which was surveyed on

8.4.1986)., Tide: O.é6m low at FPlymouth

QUADRATS

(Devonport)

Om Sheer rock face forming the base of the cliff. No life.

am  Quadrat on the southwest-
between the rocks.

Fatella sp.

Fucus spiralis
Audouinella sp. .
Enteromorpha intestinalis
Hildenbrandia =p.
Littorina saxatilis
Chthamalus monmtagui
Catenella repens

Rare rock

facing side

of a deep gully

#1i@3

15%

S%

5%

1%

APProx xé&\B
approx. 126800 354
S%

I0Y,

10m Nearly horizontal but slightly seaward sloping rocky ridge.
One small pool in centre. approx. Z0cm sq.

Fatella sp.

Spirorbis sp.

Littorina saxatilis agg.
"Lithothamnia" :
Hymeniacidon perleve
Gastroclonium ovatum
Balanus balancides Y} 8%

Chthamalus stellatus I} 2% of approx 8100

Chthamalus montagui Y F0O%L
Balanus perforatus
Hildenbrandia sp.
Yerrucaria maura

Bare rock

13m Flat algal-covered rock platform near tha

Fucus serratus
Gigartina stellata
Spirorbis spirorbis on
‘Lithothamnia’
Fomatoceros triguester
Verrucaria maura agg.
Fatella sp.

Littorina mariae
Fucus spiralis
Hymeniacidon perleve
Catenella repens
Littorina littorea
Febbles + bare rock

Helford FMonitoring Report No 1
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2% of Fucus serratus
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20m At base of rocks. BOZ fine-grained sand, &60%Z of which i
covered with pulverised totten algal. remains. 20% i
occupied by a large rock.

‘Fucus serratus On rock 23%
Spirorbis spirorbis 0On Fucus +
Audouinella sp. On rock 10O%
Chondrus crispus On rock

Ulva lactuca On Chondrus

Fomatoceros trigueter On roclk

Angmia ephippium On rock

‘Lithothamnia’ On rock

Balanus balanoides On rock

Lanice conchilega In sand ®e
"Littorina littoralis On Fucus ®1

285m Fine-grained, trippled sand. Mo algae

Lanice conchilega ulb

IOm Fine grained rippled sand, a few algal fragments
Laminaria saccharina Ml
Lanice conchilega #Z4

3Sm Fine-grained rippled sand, a few algal fragments.

Lanice conchilega 44
40m Fine-grained rippled sand, a few algal fragments.

Lanice conchilega HI5
45m Fine gtrained rippled sand, a few algal fragments.

Lanice conchilega 46

S0m Fine-grained rippled sand, a few algal fragments.

Lanice conchilega B b

S8m  Fine-grained rippled sand, a few algal fragments.

Lanice conchilega a7

&0m Fine—grained rippled sand, a few algal fragments.

Lanice conchilegs HIB
65m Fine—-grained rippled sand, a few algal fragments

Lanice conchilega #
70m Fine-=grained rippled sand, a few algal fraaments

Lanice conchilega M52
Helford Monitoring Report No 1 SFFEMDIX 1
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80m

F0m

100m

Fine-grained rippled sand, a
Lanice conchilega
Fine—-grained rippled sand, a

Lanice conchilega

Fine-grained rippled sand, a

Lanice conchilega

‘Eulalia viridis egg sack.

Fine-grained rippled sand, a
Lanice conchilega
Fine-grained rippled sand, &

Lanice conchilega

Fine—~grained rippled sand, a

Lanice conchilega

Low tide

Helford Monitoring Report Mo 1
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1986 & Z&.35.1986

AUADRATS
Om Landward end of transect, mostly bare rock in the Lichen
zone. The dominant lichen is the dark oranges Caloplaca sp.
with 1little of the more yellow Xanthoria paristina (This is
just above the Yerrucaria zonel.

Rocky base of cliff sloping fairly steeply seawards.

- .

1Om

20m

Helford Monitoring

Chthamalus
C.montagui
Felvetia canaliculata
Littorina saxatilis L
proportions ocf =ach. '
between the barnacles.
Lichina pvogmags.

stellatus

Steeply sloping sheltered

Lichina pvgmaea
Felvetia canaliculata
Modiglus <p.
‘Lithothamnia’

Fatella sp.

Littorina saxatilis %
Chthamalus montagui

Flat

Very emall

3
4

PO
a o

L.neritpides of

individuals im

landward side of a large

in rock pool

[N RN

L.neritoides

20% of the guadrat is rock pools.

Lichina pvgmaes

Fucus serratus
Fatella sp.

Actinia squina
Corallina officinalis
‘Lithothamnia’
Modioplus sp.
_ittorina neritoide
Littorina saxatilis
Chthamalus stellatu
Chthamalus montagui
Spirorbis sp.

in

-
=

Flat tock platform a step

No pools.

Fucus serratus
Fatella sp.

Fucus vesiculosis
Actinis =guing
Modiolus sp.
Balanus bhalanbides
Chthamnalus montaguid
Chthamalus stellatus
‘Lithothamnia”’

Report Mo 1

mostly

V.tiny, amongst

pools

in
in

pocls
pools

in pool

in pooil

down Trom GQu. 15m

cracks
barnacles

in

DL

0/

F0%
.y

wn Fw

in cracks

=+ ~h

EFO0

the

o
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rack platform on the seaward side of the crag.

15300

1&6Z00

i
i

—
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egual
cracks

B oA
3= s

= {0
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~
A

-
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)
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Modiolus sp. W3
Littorina neritoides 3 VY.tiny amongst barnacles AQProN. H80
Littorina saxatilis 3

Black shiny encrusting algae on Patella sp.

NE Mot a very low tide becauss of E.wind + only a 0.7 =pring, to
be continued on a better day. ’
continued on 26.3. 19854 .

22m  Uneven rock platform sloping south-sastwards.

Fatella sp. MEE
Fucus vesiculosus A
Fucus serratus 10%
Laurencia pinnatifida 4%
Hymeniacidon perleve 14
Halichondria panicsa C. 8%
‘Lithothamnia’ 15%
Spirorbis borealis +
Fomatoceros teiguster +
EBalanus balancides 8% of approx., 7500
Chthamalus stellatus 2% of approx. 73500
Chithamalus montaguii Q0% of approx. 7300
Hildenbtrandia sp. _ +
Balanus perforatus S approx. 40
Himanthalia elongata small ‘button’ i
Modiolus sp. several in cracks % in empty barnacles. -
Mytilus edulis : il

Littogrina neritoides &

Bare rock : JOY
Barnacles - - R ¥

Black nobbly algae on Fatella sp. +

Z0m  About half the gquadrat i= rock pool full of Laminaria
digitata. Guadrat spans a large deep crack running parallel
to the sea.

Corallina officinalis 0%
‘Lithothamnia’ 2
Mesophvllum lichenoidss {on Cgrallinad 2%
Anomia ephippiwn AQPFON. 2 S0
Himanthalia elongatsa S
Gigartina stellata 15%
Hymeniacidon petrleve +
Spirorbisc spirorbis  on Gigartina +
Bastroclonium ovatum -+
Hildenbrandia =p. ' +
Flumaria elegans +
Laminaria digitata out of pocl 5%; in pocl 30%
Euwlzlia viridis - eggsacks "ot

Z5m  Quadrat is on  the seaward . & raocky reef
steeply down to the2 water level at O
11 = @

of the the gquadrat iz still

f sloping
ow tide, so one cormer
submarged at low wat

Gigartina stellata 1%
Laminsria digitata B R e A
Himamthalia =longata 4
Helford Momitoring Report Mo 1 ‘ AFFENDTIY 1
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Ulva lactuca
Spirorbis borealis
‘Lithothamnia’
Corallina gfficinalis
Fucug serratus
Fomatoceros trigueter
Laurencia pinnatifida
Monodonta lineata
Fatella sp.

Anomia ephippium (prob.Heteranomia sguamula

Cladophora trupestris

Sastroclonium avatum
Nassarius incrassatus
Gelidium latifolium

EBalanus perforatus
Botryvllus schlosseri

Low tide!

Hezlford Monitoring ReEport

Mo 1

on weeds

5M)  approx.
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1.c) TRANSECT E. DENNIS HEAD L. 10,86
ZONATION ALONG TRANSECT LINE
The transect line 1is situated on rocks  of the Devonian

Gramscatho beds, sloping gently seawards approx. 20 degrees ESE.
The rocks ewntend from +the base of the cliff to low water and
beyond descending to sea level in a series of rough steps.

0-0.8m "Mainly bare rock with patches of Caloplaca sp. and
Xanthoria parietina.

0.8-4m The Verrucaria mawra zone starts at 0.8m, intermittent
and patchy at first, becoming more continuous down the
shore, with Littorina saxatilis and L.neritoides

{(rather more of the latter) nestling in crevices. Near
the base of the zone scattered barnacles appeat —-
Chthamalus montagui. Ligia sp. present.

4m " Start of barnacle zone. The rocks are densely covered
with Chthamalus montagui and Littorina neritoides.
L.saxatilis nestles betwesn the barnacles and in the
crevices. Also present are scattered FPatella sp. and
patches of Hildenbrandia in crevices. 0On rock faces
with a more sheltered aspect are patches of Lichina
pygmaesa.

(4.35m) Also -present from 4.3m downwards are small clumps of
Felvetia canaliculata.

{7-8.9m) A deep, wide crack. The walls of which are nearly

vertical and support patches of Lichina pygmaea,
Felvetia canaliculata and Fucus spiralis. Here a few
Ealanus balanoides start to appear, scattered

throughout the Chthamalus population.

(7.7-8.4m) & rock pool fills the base of the crack, The pool is
lined with "LLithothamnia® and the walls are covetred
with Corallina sp. The other main alga is Ulva lactuca.
Also present are scattered Fateslla sp. Hymeniacidon
perleve, Halichondria panicea and Gigartina stellata.

Actinia egquina occasional. Enteromorpha intestinalis

and Ceramium rubrum Common, with a few Mytilus edulis

in the basal crack.

(10.7-11m) A rock pinnacle leads back into the Verrucaria
zone, because of its elevation. Verrucaria mnaura,
thinner C.montagui cover, L..saxatilis and
L.neritoides.

{11.4-11.7m) Another shallow rock pool in a crevice contains
‘Lithothamnia’, Fatella SPa o Cladophora sp., Ulva
lactuca, Mytilus edulis, Corallina officinalis.

(12-12.2m) Another patch of VYerrucaria zone on a rock pinnacle,

Helford Monitoring Report No 1 AFFENDIX 1



{(13.4-18m) The level drops

(1&. 4m)

18~-22m

{20m)

(21.6m)

22m

2Z.6m
.—_.\6 227
=~

729,

2%.6m

el Forad

zteseply by about Im and scattersd
patches of algas occur. Fucus spiralis i= present with
clumps of Lichina pygmasa and Hymeniacidon perlsve. The
nunbers of Balanus balancides incresase.
This areax 1is a flatter plateauw with scattered zhallow
rock pools containing similar life to that described
above). 5till plentiful Littorina saxatilis and
L.neritoides and scattered Fatella sp and fnuridsa

d
maritima. 1 Jjuvenile Carcipus magnas and LEwlalias

viridis.

Actinia equina occurs in crevices.

The level drops 1in a series of steps. The amount of

Fucus spiralis increasing.

at 20m F.gpiralis gives gquite thick cover, supporting
Littorina sp.

an  overhang under which are ‘Lithothamnia’, éArchidotris

pseudoargus (juvenile) Balanus parforatus,
Fomatoceros trigueter, Halichondria panicea,
Hymeniacidon erleva, Fatella S0. Spirorbis sp.

Mytilus sp. and Balanus balanoidesg.

Fucus serratus appears as the level reaches the lowear
shore zone of dense algal cover.

Higher rock with E.spiralis and F.vesiculosus.

7m Another channel brings in the lower shcve'algal zone.

b&m Last area of F.spiralis—-coverad rock.
Into the kelp zons-

Fucus setrratus
Laminaria digitata
aurencia pinnatifida
Callithamnion €p.
Hymeniacidon perleve
Halichondria panices
Ceramium _rubrum
Corallina officinalis
Pomatoceros trigueter
Bibbula ciperaria
‘Lithothamnia’
Falfsia sp.

Mond toring Repoet Mo 1 AFFENDTE 1
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1.d}y TRAMSECT F HELFORD FASSAGE

Tide: 0.4 at Flymouth. (Devornport)

QAUADRATS

7.5, 1986

20m  Rocky shore, Just before sand starts. Fairly flat rock

sloping slightly seawards.

fscophyllum nodosum
Fucus vesiculosus

&I

P
2O

Balanus balancides approx. 200

Patella sp.
Hildenbrandia sp.
Spirorbis sp.

Littorina mariae
Littorina obtusata
fctinia eguina
Fomatoceros triguster
Modiolus sp.

Fucus sertratus

Focks and loose pebbles.

M
St

40m  Fine grained sand, gently rippled with a few pebbles.

nice conchilega
ramium  rubeum

La
Ce

&40m Fine-grained sand, no ripples, with numerous granules, half

buried in the sand.

Lanice conchilega #1935
Enteromorpha sSp. +
Ulva lactuca -+
Ectocarpus sp. “+
Littorina saxatilis # 1
30m Fine—grained sand, some faint, disjointed ripples.a few
granules and some tiny =2mpty shells.
Gracilaria verrucosa 14
Enteromorpha sp. +
Ulva lactuca -+
Littorina littorea ¥l
Lanice conchilega ®178

100m Fine—-grained sand, more lumpy tham'rippled, probably due to

Zostera trapping sand, shell debris and granules.

Lanice conchilega
Zostera marina
Littorina littorea
Enteromorphs sp.
Ectocarpus =p.

Helford Monitoring Report Mo 1
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120m Very finme-grained sand, wvery slighty rippled. A few

granules and some shell debris.-

Zostera marina
Lanice conchilega
Littorina littorea
Ectgcarpus sp.

1Z20m Very fine-grained sand, slightly rippled. A few
granules and shell debtris (13%). :

Zostera marina
Ectocarpus sp.
Ulva lactuca
Enteromorpha sp.

w42
wl
vl
+

pebbles and

10%
1%
+

+

140m Very fine—grained sand under about Z5mm of standing water.

A few pebbles and granules with shsll debris (ap

Enteromotrpha sp.
Ectocarpus sp.

160m Very fine—grained sand, slightly rippled, a 1
debris with a few granules. Surface fairly bare.

Enteromorpha intestipalis
Enteromorpha sp.

Ectocatrpus sp.
Sracilaria verrucosa

180m Very fine—grained sand, no rippling or shell
pebbles or granules.

Enteromarpha sp.
Ectocarpus sp.

200m Very fine—grained sand and shell debris, no rippl

Enteromorpha sp.

Ectocarpus sp.
Ulva lactuca

220m VYery fine—grained sand, faintly rippled.

Extreme low tide! Water drops to =2nd of main bar
seems to shelve away to below low water level.

M.B This transect missed the main Zostera bed.

Helford Monitaring Report No 1
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l.e) TRAMSECT G. HELFORD FASSAGE ZOSTERA BED. 7.5, 86
QUADRATS
Qi Landward end of transect, at the°top of the crack in th

rocks where it merges into the cliff wall.

The quadrat is mostly bare rock, sloping steeply on either

side down to the crack which runs down the centre.

Felvetia canaliculata . +
Littorina saxatilis in base of crack H20
Enteromorpha intestinalis 0. 5%
Verrucaria maura 204
Caloplaca sp. +
Xanthoria parietina +
7m The base of the crack in the rocks where it reaches the
sand. The qguadrat once again straddles the crack which is
about 3I0Ocm wide here and not very deep. The wide baze of
the crack is floored by very coarse sand /' 'granules’, @npty
shells and several large flat pebbles up to
20110cm.Overlying this is:-
20

Fucus spiralis

Littorina littorea

Littorina mariae on Fucus

On the sides of the crack are:-
Fatella sp.

Littorina csaxatilis in empty barnacles
Balanugs balanoides ‘ SOU
Chthamalus montagui SO%

27m Fine-grained sand overlain by a few =mall pebbles

1@

PRy

of I00
at I00

(approx

Q
C2uZem), a few smaller ‘granules’ and empty shells with on

large stone taking up approx.25% of the quadrat.

Fucus serratus

Lanice conchilega

Littorina littorea

Littorina saxatilis

Gammarus sp. Several some approx. 1Dmm long
Chiton on pebble

Balanus balanogides on large stone

Elminius _modestus

Littorina mariae

47m Fine-grained sand, faintly rippled, one stons approx.SxIcm.

Lutraria lutraria empty shell protruding from sand.

Lanice conchilega

Folvesiphonia sp , Com Lutraria
cUlva_lactuca

Chaetomorpha sp.

Ectocarpus sp.

Arenicola sp. cast

Helford Monitoring Report No | AFFERNDIX 1
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&7m

87m

107m

127m

147 m

167m

187m

210m

N.E

Fine-grained sand, faintly rippled.

Lanice conchilega

Ulva lactuca

Enteromorpha intestinalis

Ectocarpus sp. ,
Anomiids approx. Z2mm on Lanice fringe
Hermit Crab in Bittiuwn reticulatum shell

Fine—-grained sand, gently rippled, no shell debris or
stones.

Zostera marina
Lanice conchilega
Ectocarpus sp.-
Folysiphonia sp.
Wlva lactuca

295.4.19884
Very soft, very fine—grained sand with
ankle—-deep standing water.

Gracilaria verrucosa
Ectocarpus sp.
Enteromotrpha sp.

Very soft ‘shallow sink’', very fine grained sand,
deep standing water.

Ectocarpus sp.
Ulva lactuca

Enteromorpha sp.
Zostera marina

Very fine—grained sand.

Cerastoderma edule (juvenile)
Enteromorpha intestinalis
Ulva lactuca

Ectocarpus sp.

Yery fine—grained sand.

Ulva lactuca
Enteromorpha sp.
Ectocarpus sp.

Very fine—grained sand.

Enteromorpha sp.
Ulva lactuca
EctocarpLs sp.

Extreme low water.

#1860

Cra 5%

—

=

~ o

+ 4+ e

"o
o

LY
ol u

-t
-+

ankle

-+ 4

+ 4+ 4+~ -

+ =+

14

1%

7.5.1986 Mud <shows signs of fairly recent digging not

noticed before. Inshore from the Zostera (not actually on the
are hummocks and wneven areas of grey sub-mud brought up
below, obviously *the result of bait or shellfish digging. -

bed)
from

Hel ford Momitoring
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1.y TRANSECT 5, HELFORD FASSAGE ZDSTERA RBED 25.4.86
ZONATICON ALONG TRANSECT LINME.
om Base of cliff supporting Felvetia canaliculata,
Enteromaorpha intestinalis, Littorina saxatilis,

Verrucaria maura, Caloplaca sp and Xanthoria parietina.

7m Base of rocks.

7-19m Cobbles and gravel with scattered clumps of Fucus
vesiculosus.

19-22m Fine-grained sand with scattered Lanice conchilega,
overlain with a dense cover of Fucus serratus.

2R3

22-30m Fine-grained sand, with a few small boulders and a
sparse cover of Fucus serratus. Increasing rnumbers of
Lanice conchilega. Fools of shallow standing water on
the surface. '

Z0-27m Boulders and cobbles etc. disappear and shore is
dominated by fine-grained sand with many Lanice
conchilega.

37-77.4m Fine-grained sand dominated by Lanice conchilega,
interspersed with Ectocarpus SO Enteromorpha
intestinalis and Ulva lactuca.

77.4-82.6m Fine—grained sand with dominant Lanice conchilega
and sparse Ectocarpus sp. Enteromorpha intestinalis and
Ulva lactuca. Zostera marina appearing very sparsely
(about 1 plant 0.25m).

82.6m Start of the main Zostera bed.

85.8-86.6m Small erosion pan in the Zostera bed. Softer sand,
standing water and no Zostera.

87.7-88.8m Another erosion pan, as above, no Zostera

PZ.8-26.2Zm Erosion pan as above but containing very sparse
Zostera plants.

98.5-100.8m Erosion pan as above, sparse Zostera plants

104.7-10%.4m Large, deep etrosion pan, with ankle-deep standing
water; sand very soft and Zostera plants very sparse.

109.4-111.7m Soft,fine <csand with a rubble of pebbles on the
surface. Various algae coming in with the Zostera -
Fucus - serratus, Ulva lactuca, Enteromorpha intestinalis
and Ectocarpus sp.

Helford Monitoring Report Mo 1 AFFENDIX 1
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111.7-118.4m Zostera bed here becomes rather lower and is

covered with standing water to a depth of about &0cm.
Has a much denser cover of other algae here- Ectocarpus
sp. FPolysiphonia sp., Enteromorpha intestinalis % Ulwva
lactuca.

118.4-120m Erosion pan with softer sand and standing water to a
depth of about 8cm. Contains a gravel of shell debris
mainly Bittium reticulatum. No Zostera.

120-1256.46m Reverting to the raised Zostera bed but still with a
fair amount of algae - Ulva lactuca, Enteromorpha
intestinalis, Folysiphonia sp. Ectocarpus sp.

126.6—-128.1m Soft sand in erosion pan, ankle deep. Standing
water. Mo Zostera.

128.1-130.48m Last piece of Zostera.

130.6-133.5m Febbles and dead shell gravel on very fine grained
sand, occasional larger boulders with Fucus serratus
growing on them. Ectocarpus sp. and Ulva lactuca
agrowing on sand. No Zostera.

23.5-137m Soft very fine grained sand and about 8cm of standing

water, plenty of Ectocarpus S, Enteromorpha
intestinalis and Ulva lactuca. Many empty shells lying
on the sand surface - mainly Rittium reticulatum.
Numerous empty shells of Lutraria lutaria and Ensis sp.
protruding open-ended from the sand -~ possibly an

indication of slow erosion. -

157-181.1m Similar to above but with very little standing water.
Soft sand, dead shells on surface and protruding from
sand.

181.1-187m Changes slightly, no standing water at all - surface
of the sand is dry. Lots of empty shells on surface and
Enteromorpha intestinalis. Ectocarpus =p. Ulwva lactuca
arowing in the .sand.

187-2032m The algae more or less disappgar lsaving only a little
Ectocarpus sp. Enteromorpha intestinalis, Ulva lactuca
and a few pieces of scattered Fucus serratus on
moorings. Still numerous dead shells on the surface
with Luttaria and Ensis protruding from the sand.

20353-210m The sand bank starts to slope towards the centre of the
River, into the deep water channel. Very smooth, dey
surface - no puddles or standing water. Very
fine-grained sand with a bare @rosive surface and no
weed or dead shells.

210-213m Waters edge at =2xtreme low tide.

215m The edge of the deep water channel.
Hz=lford Monitoring Report No 1 ) AFFENDIX 1



l.g) TRANSECT I TREATH ZOSTERA RED
Tide: O.%9m low at Flymouth (Devonport).

QUADRATS

10m Coarse—grained sand with some granules and stones.

Fucus vesiculosus?l
Fucus spiralis 3
Cladophora rupestris
REalanus balanoides
Littorina marige

20m Medium—grained sand with pebbles.

Fucus vesiculosus
Littorina mariae
Spirorbis sp.

IO

4

3 O~

v
P

-
S0%

I0m Medium-grained sand with some granules and pebbles.

Fucus serratus
Fucus vesiculosus and Folysiphonia sp.

Lanice conchilegsa
Spirorbis sp.

40m Fine-grained sand with a small amount of shell debris

an Arenicola mound.

Ectocarpus sp.
Ceramium trubrum
Ulva lactuca
Zostera marina
Arenicola sp.

15%
10%
€13

e D

RS

and

(L7
JSa

1%
1%
HE0

#®1

50m Very fine-grained sand with approximately Scm of standing

water.

Enteromorpha intestinalis
Ectocarpus sp.

Ulva lactuca

Dumontia incrassata
Ceramium_ rubrum

Zostera marina:

60m Very fine-grained sand with same shell debris.

Ectocarpus sp.

Uiva lactuca

Enteromorpha intestinalis
Zostera marina

Helford Monitoring Report Mo 1
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70m  VYery fine—-grained sand with lots of shell debris (mostly
Bittium reticulatum). Z0cm of standing water.

Ectocarpus sp.
Dumontia incrassata

Jlva lactuca
Zostera marina

80m Very fine—grained sand with lots
Bittium reticulatum).

Enteromorpha intestinalis
Ectocarpus sp.

100m Very fine—grained sand, little shell

Enteromorpha intestinalis
Ectocarpus sp.

S0%
5%
1%

w74

of shell debris {(mostly
&T7

5%

debris.

110m Very fine—grained sand, no shell debris.

Enteromaorpha intestinalis
Ceramium rubrum
Ectocatpus sp.

Helford Monitoring FReport Mo 1
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1.0y TRAMBECT 1 TREATH ZOZSTERA EED F.0.85
ZOMATION ALONG TEAMSECT LINE.
The shore is backed by low cliffs, about 4m high.
Qm fpbout 2m down from the top of the cliff iz a break n

-

= i
slope, from wvertical to approx. 30 degreses: this i
taken as Om. Here grows Caloplaca sp. and the beginnin
of the Verrucaria maura zone.

(s

lIi

. 8m ‘ End of the Vertrucaria (and other lichens) zon

1.8-2.1mn Zone of Felvetia canaliculata on rocks

-

2.1-3.6m Zone of Fucus spiralis. F.vesiculosus and Enteromorpha
intestinalis growing on the cliff bass.

Z . bm The base of thes cliff.

F.6-12.4m A zone of rocks ( bed rock poking through the sand,
as well as loose slabs) on a beach of coarse-grainesd

sand, with granules and scattered pebblez. Fucus
spiralis, Fovesiculosus, Ascophwllum nodaosum and

Enteromorpha intestinalis grow on the rocks.

12.4-32m A beach of coarse-grainsd sand, granules and scattered
pebbles. Very few rtrocks for attachment of algae which
is mainly Fucus vesiculosus and a little F.spiralis
(same as above but more scattered). The first specimens
of Lanice appear at Z0m with a density of 12/m2.

(18. 6-26.2m) A mound of sand completely covered with algae -
Fucus vesiculosus.

I2-3&m Coarse-grained sand with fewer pebbles and granules.
Saom2 scattered algae as above, growing straight out of
- 9 = = =
the sand as well as on rock. Lanice here averags 1/mz.

E6-F7m Fine-grained sand. Here is & strand line of small smpty
shells - mainly Bittium reticul atum &l TOHTE
Cantharidus striatus

F7-EFm Fine-grained sand with a scattering of smpty shells and
weeds - Fucus serratus, Ectocarpus sp. Wlva lacturs,
Entercmorpha intestinalis, F.vesiculosus armd
Folysiphonia sp.

E-41m First Zgstera plante at a density of 30/m2 (sparse).
Flenty of Ectocarpus s=sp. and Halopteriz scopa rig with
Folvsiphonia S0 . Enteromorpha intestinalis, Llwa
lactuca and Dumontia ingcrassata growing with the

Zostora. Scattered acroess the <and on rocks at this
lavel are F.vesiculosus and Fucus se

sarrabtus, Lanice ars

zparse - much  fewsr  than 1/mZ., There are a few
’ Arenicala  mounds  and  clusters ©of Littorina Lit tores
hers and thers. )
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41-58m

NE SOm

S9-746m

76—-81m

81-84m

84-110m

110m

As above but lower with about 2cm of standing watesr and
many more algae with the Zosteras - mainly Enteromorpha
intestinalis, Ulva lactuca and Ectocarpus sp., covered
with silty material.

Lanice stops here. The sand become softar, vEry
fine—grained and darker grey in colour.

The depth of standing water increases to approx.Scm

Erosion pan - a hollow with ankle-deep standing water,
completely bare except for a few strands of Zostera
(approx. 4/m2) a little Ectocarpus and Halopteris with
a few strands of Dumontia. The hollow is full of empty
shells mainly Bittium reticulatum.

As  from 41-38m but the amount of algae in with the
Zostera still increasing and swamping it. More
Enteromorpha and Dumontia coming in with the other
algae. Flenty of loose silty material washing over the
algae. Zostera at 70m averages approx 70/m2.

Erosion pans at 65.7-66.4m and at 6%7.5-469.7m with a
huge hollow at 70-72.2m. At 70m the water reaches ankle
depth.

Froper, raised Zostera bed with paler mud (less
grey/black) trapped to form raised hummocks. But the
lostera is still sparse and there are still slimy algae
dominating it (although less than on the lower,
water—-covered Zostera). Also the bed is not continuous
and consists of fragments with ponls betwesn, probably
remnants of a formerly continuous raised bed.

No Zostera now, just dark-grey, very fine-grained sand,
with lots of small <shell debris scattered over the
surface-mainly Bittium reticulatum. The surface is
covered in algae mainly Enteromarpha intestinalis,
Dumontia incrassata and Ectocarpus sp. There is no
standing water here- all that mentioned furthesr up the
shore is trapped between the raised Zostersas bed and the
shore,

Sand becomes even darker grey hers, but is still very
fine-grained and is covered in small shell debris. The
main alga is Enteromorpha intestinalis in close clumps.
Other algae are just scattered plants - Dumontia
incrassata and Ectocarpus sp. with very occasional
Fucus serratus on blocks and moorings. Even at low tide
the mud is only ‘shallow sink’.

Extreme low water.

There are signs of digging all over the beach even on
the raised Zostera bed.

Helford Monitaoring Report No 1 AFFENDIX 1
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Locations of transects not re-recorded in

(Transects A,B,D & H)
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2.3a) TRANSECT A FLUSHING COVE WEST

LOCATION SW78329252 to BW789725473

At the top pf the shore at Flushing Cove are broken
a sea wall. One of the two centre pieces of
slightly further down-shore than the rest. The top
A is situated at the base of the N.W.corner of this
wall.

The far end of the Transect is sighted on the Crook
end of Dennis Head

TRANSECT A - FLUSHING COVE WEST.

sections of
the wall is
of Transect
toppled s=a

buoy at the
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2.b) TRANMSECT H FLUSHING COVE EAST
LOCATION SW78402320 to SW7888254%5

At the far southern end of Gillan EBeach, the sea wall below the
troad curves tround to the N.E., following the contour of the
cliff. Just west of the curve, at the base of the wall, is a row
of drainage pipes, above which is a concrete post. The top of
Transect B is taken from the base of the sea wall, directly
below this post.

The far end of the Transect is sighted on the innermost of two
trocks visible at the end of Dennis Head.

TRANSECT B - FLUSHING COVE EAST.

Aushineg -

fohD S

’
[ ]
[ ]
¢
t
| RMSET €.
v
1Y
1

SH

PENNIS HEAD.

Sk

Helford Monitoring Report No 1 AFFENDIX 2



-— W W W) W Wy " vy W .

2.c) TRANSECT D A ST ANTHONY-IN-MENEAGE
LOCATION SW785352852 to SW78682516é

Walk eastwards from St Anthony-in-Meneage, along the shore on
the south side of Dennis Head until you raach a
triangular-shaped cave, the height of the cliff. The cave
tapers inwards to a crack, and the top of Transect D is situated
on this crack at the back of the cave. -

The far end of the transect is sighted on the sluice gate at the
top of Gillan beach.

TRANSECT D - ST ANTHONY IN MENEAGE.

Helford Monitoring Report No 1 AFFENDIX 1
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2.d) TRANSECT H TREATH RBAR

LOCATION SW76222622 to SW76272688

Walk east from the car park at Treath (BW75952610) through the
Helford River Sailing Club car park and down the slipway to the
beach. Froceed eastwards along the base of the sea wall until
yvou come to a prominent buttress below the houses of Treath.
The top of Transect H is the base of the most westerly corner of
this buttress.

The far end of Transect H is sighted on the prominent grey wall
at the base of the road, to the west of the Ferry Boat Inn at
Helford FPassage.

TRANSECT H -~ TREATH BAR.

TREATH
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1986 data for transects not re-recorded in

(Transects A,B,D % H)
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S.a) TRANSECT A FLUSHING COVE WEST 10/3/86

QUADRATS

Om Fist-sized pebbles covered in well-rotted brown algae.
life.

Sm Smaller egg-sized pebbles. Mo dead algae on top.

1% Littorina littorea

No

10m Medium—grained sand overlain by egg-sized pebbles and well

rotted algae. No life.

15m Medium—grained sand overlain by flatter pebbles, {(average

size Sx4cm) overlain by rotten algal remains. No life.

20m Medium-grained sand overlain by various—-sized pebbles and
boulders from a large 3I0xZ20cm rock and fist-sized pebbles

to. granules. A little rotten algae. No life.

25m Fine-grained sand covered by various sized pebbles,from
1S#Scm to granules. Average size approx.3x3cm. A little

rotten algal remains.

1 ¥ Gibbula cineraria

ZOm Fine-grained sand covered by various sized pebbles, some

-
-

20xScm. Average size Ix3cm. Covered in rotten brown algal

remains. No life.

]

Sm Fine—grained sand with some granules and occasional larger

rocks (up to IOx1lScm) and . pebbles (1xZcm). A little
~dead algal material. No life. .

40m Thick brown algal cover 'approx.locm. deep. Fine-grained
sand below, with a black oily layer just below the surface

due to organic decay.
A few Bammarus spe.

45m Mostly bare, fine-grained sand with a few pieces
brown algal cover. No stones. No life.

S50m As above for 45m
S%m As for 435m
1 » Arenicola cast
-. k3
6&6O0m Fine sand. No algal cover. No life.

63m Fimne-grained sand, strongly rippled with thé troughs full
fragmented rotten algal remains.

X Lanice conchilega.

Helford Monitoring Report No 1 . AFFENDI X
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70m Very fine-grained strongly rippled sand with rotten algal
fragments in the troughs.

19 % Lanice conchilega.

75m Very fine-grained, well-rippled sand with rotten algal

remains in the troughs.

36 % Lanice conghilega.

80m Vetry fine—-grained, well-rippled sand with rotten algal
fragments in the troughs but less than in the above
quadrats.

14 x Lanice conchilega.

85m Very fine—-grained sand, well-rippled with even less of the
rotten algal remains in the troughs.

Z6 % Lanice conchilega.

Qém Very fine—grained sand, less—-defined ripples, a 1little
drifted algal remains in the troughs.

47 % Lanice conchilega.

95m Very fine—-grained sand, gently rippled with a trace of
fragmented algal remains in the troughs.

40 x Lanice conchilega.

100m Very fine—-grained rippled sand with a little drifted rotten
algae in the troughs.

1 % clump of Gracilaria verrucosa.
48 % Lanice conchilega.

105m Very fine—grained rippled sand with a little rotten drifted
algae in the ftroughs.

98 x Lanice conchilega.

110Om Very fine—-grained rippled sand with very little rotten
drifted algae in the troughs.

60 x Lanice conchilega.

115m Very fine—grained rippled sand, no drifted algal remains.

(4]

3.% Lanice conchilega.
120m Very fine-grained rippled sand.

51 % Lanice conchilega.

Dead low tide

Hel ford Monitaoring Report Mo 1 AFFENDIX 3
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3.b) TRANSECT R FLUSHING COVE EAST 11.3.1986
QUADRATS ’
Om Medium-grained sand with a little coarse-grained sand in

patches and a few pebbles approx 3Ixlcm % Tu2cm. No life.

Quadrat mostly covered by large flat pebbles average size
approx. 7xébcm. Beneath these is meduim-grained sand. 0On the
surface are a few pieces of fresh dead seaweed. In the lower
half of the gquadrat, mixed in with the sand, is a thick
deposit of fragmented rotten algal remains.

The ftop half of the quadrat consists of medium—grained sand,
the lower half comprises coarse—grained sand with occasional
granules. Mo pebbles. A few pieces of fragmented rotting
algae. DMNo life.

Quadrat overlain by a layer of fragmented rotting algae
approax. Zcm deep. Below this are a few large cobbles
average size 10xScm. These are underlain by medium—-grained
sand. No life.

A little fragmented rotting algae lying on a layer of large
flat pebbles, average size approx. IxScm. Underneath is a
layer of medium—grained sand. No life.

A small amount of fragmented rotting algae lying patchily on
a layer of large flat pebbles (7x7cm average size). EBelow
this is a mixture of medium and coarse—gtrained sand. No
life. :

A little fragmented rotten  algae scattered over a layer of
small pebbles average size 3Ix3Icm. Below this is mainly
coarse sand with some very coarse sand and granules therein.
A freshwater stream flowing from the house runs across the
transect at this point. No life.

A few large rocks covering about half of the qguadrat,
average size approx. 20x20cm. Between the rocks is
fine—-grained sand and scattered here and there is fragmented
rotten algae. The stream flows through this guadrat.

On one rock:-

Fomatoceros trigueter 0.5%
Spirorbis sp. 0.5%
Balanus balangides %3
Fine—grained sand with a few pebbles averace size
approx.ixicm.  Stream flows through this guadrat too.

Fucus sp . 'Too battered to specify 2%
Spirobis spirgrbis On Fucus sp +
Fine-grained sand with a few sﬁall pebbles approx.3IxiIcm
average size. The stream just misses this quadrat but runs
tlose beside it.

Fucus serratus 60%
Spirobis spirorbis Abundant on Fucus.

ord Monitoring Report No 1 AFFENDIX =
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30m

60m

70m

75m

80m

85m

0m

-7

Fine-grained sand covers about half of this guadrat, the
other half is coversd with large rocks - one is 10x20cm the
others average 10x3cm.

Fomatoceros trigueter

Fucus serratus ,
Spirorbis spirorbis On Fucus
Lanice conchilega X
Balanus balancides ®

N o

Bl 4+ NN

b

Fine—grained sand overlain in about half of the quédvat by
rotten algae. No rocks o+ pebbles

Venus striatula 11
Fine-grained sand overlain by pulverised rotten algal

remains. No life.

Fine-grained sand strongly rippled with a little of the
drifted algal fragments in the troughs. No life.

Fine—-grained sand strongly rippled, a little fragmented
algae in the troughs

Lanice conchilega
Arenicola sp. casts

x
[

hod
X

Fine—-grained sand étrongly rippled with a little fragmented
algae in the troughs.

£

x
r)

Lanice conchilega )
Arenicola sp. casts

~e
-~

Fine—grained sand, strongly rippled, pulverised, fragmented
algal remains in the troughs.

Lanice conchlilega uwaéb
Arenicola sp. casts wl

Fine-grained sand, strongly rippled, a litte fragmented,
rotten algal matter in the troughs.

Lanice conchilega ulé
Arenicola sp. 1

Fine—grained, rippled sand,a few algal fragments.

Lanice conchilega w42

Fine—-grained, rippled sand, few algal fragments in the
troughs

Lanice conchilega

%
il

i

1G0Om Fine—grained, rippled sand. - No algal remains

..
Py
i

[

Lanice conchilega
Arenicola (casts)

t
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108m Fine—grained, rippled sand.

Lanice conchilega
Arenicola sp  (casts)

110m Fimne—-grained, rippled sand.
Lanice conchileqa

115m Fine—grained rippled sand.

Lanice conchilega
Gracilaria verrucosa

1Z0m Fine-grained, rippled sand,

Lanice conchilega

Helford Monitoring Report No 1

No algal remains.

with a little fragmented algae
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J.c) TRANSECT D ST ANTHONMY IN MENEAGE

2.5.1986 & B.4.1986

QUADRATS

om

Sm

1

1

b

om

om

At the top of

Ascophyllum nodosum
Fucus spirvalis
Audouinella sp.
Chthamalus montagui
Littorina saxatilis
Hildenbrandia sp.

Rocky platform sloping
pools.

Ascophyllum nodosum
Polysiphonia fastigiata
Cladophora tupestris

Ulva lactuca

Audouinella sp.
Littorina mariae

Rocky shore as at 3m.

Ascophyllum nodosum

Polysphonia fastigiata
Fatella sp.

Chthamalus montagui »

Rocky shore as at Sm.

Ascophyllum nodosum

Folysiphonia fastigiata
Fatella sp.

Littorina mariae
Chondrus crispus
Littorina littorea
Chthamalus stellatus
Balanus balanoides
Littorina saratilis
‘LLithothamnia’
Gammarus sp.

Hydroid

Medium—grained sand covers

several
mast of the rest.

Fucus serratus

Spirorbis spirorbis on Fucus

the rocky shore
set back from the main cliff base

at the bottom of the cliff.
in a damp shady crack.

29%
%
407
130
w2
1.5%

seawards. A few small rock

73
S%4
2%

0.5%
3%

b
o

%11

w2

in pool 0O.5%
®E

w37

in pool K2
1%

in pool +
in pool +

about half the quadrat with
large flat stones ,averaging approx. 7x7cm, covering

10%
-

Medium grained sand with a few small pebbles, average size

-r o
Ix3cm
:

Fucus serratus
Spirorbis spirorbis

Helford Monitoring Report No 1
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1986

-

20m

40m

SOm

Sm

At the end of the shingle and at the beginning of the low
tide-flat, particles consist of

similarly—éized shell debris.
Gracilaria) cover about half the

Venus striatula
Littorina mariae
Gibbula cineraria

Medium grained sand and pebbles.

Fucls sarratus

Lanice conchilega
Hildenbrandia sp.
Littorina saxatilis
Spirorbis sp.
‘Lithothamnia’
Fomatoceros trigqueter
Balanus balanoides
Littorina littorea

Medium grained sand and some pebbles approx.

Littorina littorea
Lanice conchilega
Fucus serratus
Hildenbrandia sp.

Spirorbis sp.

granules and

Loose algae (Laminaria %

quadrat.

e
S
[ Y

e
POy

D
F) (R

N e

.

e
u

Approx. 100

w2

oan

LY

LHLACMa

®2
u8
15%

Medium grained sand, strongly and irregularly rippled with

a fair number of-pehbles 2ZxZcm.

Gigartina stellata
Fucus serratus
Spirorbis_sp.
Enteromorpha sp.

‘Ulva lactuca
Littorina obtuysata
Littorina littorea
Fomatoceros triguster
Hildenbtandia sp.

YA

25%

P

o+ Bt

Fihe—grained sand slightly rippled with a few pebbles 4xd4cm

Laminaria saccharina
Fucus serratus
Pomatoceros trigueter
‘Lithothamnia’
Ceramium sp.
Crepidula fornicata
Littorina littorea

Fine—-grained sand, rippled with
troughs.

Lanice conchilega
Arenicola sp. cast

Helford Monitoring Report No 1

pulverised

2%
4%

+

+
1%
%l
sl

algal remains in
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e .t

1
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&60m Fine—grained, rippled sand.
Fomatoceros trigueter +
Gracilaria verrucosa . +
Ceramium sp. +

65m Fine—grained sand. No ripples. Many stones and pebbles
apptrox. 4x4cm
Fucug serratus 10%
‘l.ithothamnia’ 2%
Littorina littorea ué
Spirorbis sp. . +
Lanice conchilega w3
Hildenbrandia sp ] 1%
Gracilaria verrucosa +
Littorina mariae %l
Fomatoceros trigqueter +

70m Fine-grained sand between a rubble of loose rocks and
pebbles
Gigartina stellata S%
Fucus serratus 10%
Spirorbis sp. +
Fomatoceros trigqueter . +
Gastroclonium ovatum +
Hildenbrandia sp 1%
‘Lithothamnia’ YA
Ceramium sp . . +
Anomia sphippium S T

75m Fine—grained sand between a rubble of pebbles.

Gigartina stellata . : 5%
Pomatoceros triqueter . +
'Lithothamnia’ 1%
Hildenbrandia sp. +
Gracilaria vertrucosa 2%
Ceramium sp. +
. Helford Monitoring Report No 1 . ‘ AFFPEMDIX =



- .y g

(

- — -y

(-

—-—— (.

(

—y ———y g \q Iq ‘“

_.84_

Z.d) TRANSECT H TREATH EAR B8.5.1986

ZONATION ALONG TRANSECT LINE

The top of the beach below the houses at Treath (above the Ear)
is backed by a sea wall (further sast above the Zostera bed are

very low cliffs). The whole beach is covered at high tide,
water reaching 1-IZm up the sea wall. Growing on the sea wall
are Felvetia canaliculata and Fucus spiralis with scattered
Littorina saxatilis. At the very base of the wall is a zone of

Enteromorpha intestinalis.

0-0.5m Febble zone consisting of large, flat stones.

0.5-7.9m ‘Granules’ and scattered pebbles with larger stones
occasionally providing a habitat for Fucus spiralis,

F.vesiculosus and Enteromorpha intestinalis. NE 1.3m -

the first Lanice appear, very scattered - approx. 1 per

sq.m.
7.3=-16m ‘Granules’ with more densely packed pebbles and larger
' stones supporting algae, giving a definite zone

comprising mainly Fucus spiralis, F.vesiculgsus and
Enteromorpha intestinalis.

16—-32m On the PBar below the houses. is the start of a zone of
: fine grained sand with scattered empty shells and
clumps of algae, mainly Fucus vesiculosus and
E.serfatus. Also in patches on the sand are Ulva
- lactuca, Enteromorpha intestinalis, - Ectocarpus sp.,

Folvsiphonia sp. and Dumontia inérassata. The surface
of the sand on the Bar is smooth in places and more
pebbly in others. Lanice is scattered over the surface,

more densely in some places than others, forming
pockets rather than linear zones. The average cover is
approx. 25/sq m whereas at 16—-18m there is a zone of’
dense Lanice (approx. 100/sq m), likewise at Z0-32m.
Numerous casts and mounds (approx.2—-4cm high)of

Arenicola sp are found in this zone, showing up well as
they have brought up the darker sand from below.

NE Any zonation of these features, along the transect
is local as they are randomly scattered across the
beach rather than zoned. ‘

32m Sand becomes very fine-grained here with no other
obvious changes in surface features.

I2-28m Fairly bare patch, no algae, few pebbles, scattered
Lanice and Arenicola mounds.

I8-40m A more pebbly patch with scattered algae, Lanice and
Arenicola mounds.

40-47.2m As above and . still pebbly but with about 2cm of
' standing water on the surface.

NE The zone of dénsest Arenicola mounds was from 1é&m
to here'!
Helford Monitoring Report Mo 1 - : AFFENDIX 3
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47 .2~357m

57-60m

60-70. 8m

NE

NB

70.8-72m

72-95.5m

N. B

_85_

A raised bed with no standing water on the surface.

Much more pebbly here - very dense pebbles and stones
with very 1little bare sand between — the main areas of
sand being that in Arenicola mounds. The sand coarsens
to beceome fine-grained here. The algal cover is more

dense on this pebbly area (a feature seen all over the
bar where such areas occur). The algal species are the
same as above but are more closely packed. Lanice are

sparse, struggling wp through the stones. Balanus
balanoides is attached to the larger stones and

Littorina littorea shelters under them.

Slightly lower and less pebbly. Softer sand.

Even less pebbly and lower, with about 2cm of standing
water on the surface, but still fine-grained sand. The
algae are slightly less dense and Lanice are very

scattered at <1 per sgquare metre.

At &6.2m  is é clump of mussels (one Scm long) with
another clump at 70.35m. ‘

68.5m Last Lanice seen.

Even less pebbly, the sand reverting to very
fine—-grained. Little standing water. No Lanice.

Algal cover becomes much less dense from 72m onwards.

There is little Fucus, mainly Enteromorpha
intestinalis.

72.4-72.9m a very pebbly, raised mound, with Fucus
vesiculosiis and F.serratus.

?3.53-110m A zone of large scattered rocks which average football

110-120m

113m

117m

120-130m

Helford Monitoring Report No 1 , AFFENDIX =

size but some are larger, providing holdfasts for Fucus
vesiculosus, FE.serratus and barnacles- mainly Balanus
balanoides and Elminius modestus. Littorina littorea
nestle wunder the rocks and algae. Between the boulders
is a fine-grained sand with pebbles and shell debris,
Raised pebbly areas are interspersed with lower, less
stony areas covered by standing water. Algae between
the boulders are Dumontia incrassata, Enteromorpha
intestinalis, Folysiphonia sp. and Ectocarpus sp. Areas
of darker sand mark disturbance by digging. No Lanice
or Arenicola.

Rocky zone ends, leaving an area of fine-grained sand
with scattered pebbles and standing water. The uvsual
algae except there is little Fucus.

As above but slightly raised so no standing water.

As above but =zone of dense Enteromorpha intestinalis
starts.

Return to wvery fine-grained sand. Dense Enteromorpha
gives approx. 734 cover. Less pebbly and more puddly

due to the gsofter finer sand. (similar to 110m and
72m) .
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170-138m Febbles more or less die out from her=2 leaving Jjust a

1Z5m

140m

170m

Helford Monitoring Report No i A AFFENDIX I

few pebbles and larger stones (approx. SxS5cm) scattered
on the sand with a few granules and shell debris. Still
signs of digging.

Z0m marks the end of the zone of dense Enteromorpha
intestinalis. There are scattersed patches of Fucus
vesiculosus and F.serratus on rocks and moorings with
scattered plants of Enteromorpha intestinalis between.

The sand suddenly becomes very soft and falls into the
‘shal low sink’ category. It is very fine-grained,
bordering on silt.

From here to low water mark the sand is in the ‘deep
sink 'category but the surface features are much the
same as at 1Z8m. Algae are mainly Enteromaorpha
intestinalis, Ectocarpus sp. and Folysiphonia sp.

As above but covered in approx. lcm of standing water.

(approx) Low tide mark is estimated to be at about 170m

but the mud is too deep to cross so exact measurements
could not be obtained.
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T.e) TRANSECT H TREATH EAR 8.5, 1986

Tide: 0.9m low at Flymouth (Devonport?

QUADRATS

10m

20m

30m

40m

S0Om

&0m

Mixture of pebbles, stones and shell grit.

Fucus spitralis :
Enteromorpha intestinalis

Fine—-grained sand with Arenicpola mounds approx.
10cm diameter.

Ectocarpus sp.
Fucus vesiculosus

Lanice conchileqga
Arenicola sp. mounds
Enteromorpha intestinalis

Fine grained sand.

Fucus vesiculosus
Enteromorpha intestinalis
Lanice conchileqga

Very fine-grained sand with some shell grit.

Fucus vesiculosus
Ulva lactuca

Ectocarpus sp.
Littorina littorea

On a&a noticeable bank of pebbles (approx.
infilled between pebbles with fine-grained sand.

Fucus vesiculosus
Enteromorpha intestipalis
Ealanus balanoides

Lapnice conchileqga
Littorina littorea
Littorina mariae

435%
10%

Scm high and

10%
8%
K40
w4
1%

0%

20%
S
S%

it
.

2xZem average)

107
2%
w40
®éb

i
M

w1
A

Fine—-grained sand with some granules and emall, sparse

pebbles.

Fucus serratus
Dumontia incrassata
Enteromorpha compressa
Ulva lactuca

Lanice conchilega
Littorinag littorea
Littorina mariae

Helford Monitoring Report No 1
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70m Febbles and fine—grained sand with occasional granules.

Fucus vesiculosus
Fomatoceros trigueter
Enteraomorpha intestinalis
Cystoseira tamariscifolia
Ulva lactuca

Mytilis edulis

80m Very fine—grained sand with some granules.

Enteromorpha intestinalis
Ectocarpus sp.
Fomatoceros trigueter

F0Om Very fine—grained sand with

covering 104 of the guadrat area.

Fucus vesiculosus

Ectocarpus sp.
Enteromorpha intestinalis

Fomatoceros trigueter
Balanus balanoides
Littorina mariae
L.littorea

100m Fine—grained sand with pebbles and

Fucus vesiculosus
Enteromorpha intestinalis
Ulva lactuca ’
Littorina littorea
Littorina mariae
Littorina obtusata

110m Fine—-grained sand with
shell grit.

Enteromorpha intestinalis
Fomatoceros trigueter
Eulalia viridis egg sacks

120m Very fine—~grained sand with

Enteromorpha intestinalis
Fucus serratus
Ectocarpus sp.

1Z0m Very fine—-grained sand with

Enteromorpha intestinalis
Fucus serratus
Ceramium_rubrum

Dumontia incrassata
Ectocarpus sp.

Ulva lactuca
Cerastoderma edule

Hel ford Monitorfng Report No 1

few

occasional pebbles.

On dead bivalve shell

granules.

granules.

pebbles and small

No pebbles.

S0

357

1 large rock

amounts of

85%

S%

S%

some cobbles and granules.

GO%
JO%
10%

2%

el
Py
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140m Very fine—grained soft sand (20cm sink) No pebbles or

granules)
Enteromorpha intestinalis o 10%
Polysiphonia sp. +

Not possible to continue to low water due to the deep mud.
Seemed to be as for 140m guadrat, down to the estimated 170m low
water mark.

Helford Monitoring Report - -No 1 . AFFENDIX =
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Wasting disease of Zostera
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WASTING DISEASE OF ZOSTERA

In the ;spring of 1988, Dr Holme wrote to Frofessor C.den Hartog
(of the Catholic University of Nijmegen, Holland) an
acknowledged international expert on Zostera, expressing our
caoncern on the decline of this plant in the Helford River. In
his reply, Frof.Hartog said that diseased beds had been reported
in America and Europe as well as southern Britain, and that with
a colleague in the U.S.A. (Dr David Porter) intensive research

was being undertaken. The primary cause of wasting disease is
still not firmly established, but an organism allied to the
slime moulds (a species of Labyrinthula) is idinvariably.
associated with 1it, as in the last widespread outbreak in the
1930s. Research is complicated by the fact that Labyrinthula is
usually present in plants showing no signs of disease,
providing the relationship of the host/parasite is in balance.
When beds of Zgstera are ’‘stressed’, the parasite canm assume

epidemic proportions, the typical black lesions (which show up
most clearly on the young and brighter green leaves) spreading
and rotting whole plants. Stress can be caused by extremes of.
weather, pollution, and /or human disturbance: other types of
seagrass elsewhere in the world, have been damaged by human
interference alone.

Frofessor Hartog and his assistant, Mr Wyn Giesen separately
visited Devon and Cornwall (in September and July 1988
respectively), confirming that the disease was present in both
counties. At the time. no plants were found in the Hel ford
River, but since then (see the present Report) cast up specimens
were found at Helford Fassage and have now been sent to Holland.

In 1986, FRoger Covey and Sue Hoclking located a bed of Dwarf
Eelgrass (Zgstera noltii) _ at Calamansack in the vicinity of
where it had been recorded in the 1920s and 1960s. As an
extension of the 1988 survey, Mrs Hocking with Mr Richard
Croome, D+ Paul Gainey and Mrs Famela Tompsett re-visited the
site by boat (kindly 1loaned by Lt-Cdr and Mrs D.Burford) and
found that this bed, too, had disappeared.

That the cause cannot be attributed entirely to extremes of
weather,is supported by the fact that in Mount's Bay (at
Marazion) Frof. den Hartog found one the healthiest sites of
Zogstera marina that he has seen for two years, and its study may
help to elucidate the cause of such outbreaks of disease.
Healthy—-looking samples from a larger intertidal bed in Mount ‘s
Bay have since been sent to Holland, and it may be significant
that neither of these sites are greatly disturbed by humans.
Type of substrate and position on shore may be factors that also
need to be taken into account. In any event, the Helford River

Working Group will be in close touch with the forefront of
research, collaborating as approriate.

Stella Turk

Helford Monitoring Report Mo 1 AFFENDIX 4
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Sources
den Hartog,C., 1987. "Wasting disease" and other dynamic

phenomena in Zostera beds. Aguatic Botany

Short,F.T., Ibelings,B.W. & den Hartog,C.,
a current eelgrass disease ta the
1930s. Aguatic Botany 30:295-304,
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FISHERMEN

Please remember that small-mesh monofilament
nets catch immature fish (breeding stock have
already been depleted) and that all ‘mono’ nets, if
they are lost or discarded, will continue to trap fish
and other marine animals.

BOAT USERS

Excessive speed disturbs the mud and sand; anchor
chains can damage adjacent seaweeds and eel-grass;
to avoid contaminating the water use only
legally-recommended anti-fouling paints; do not
discharge liguid or solid wastes overboard, and

prevent oil and petrol spillage.

DIVERS

Animals should not be destroyed or removed from
their habitats — follow the Code of Practice of the
Federation of Sub Aqua Clubs.

WATER SKIERS

Speed boat wash erodes sensitive areas as well as
being dangerous to other users: water skiing within
the 6 knot speed limit area is prohibited.*

BAIT DIGGERS

All digging is harmful to the environment, so keep it
to the minimum and please always fill in the holes:
these loosen the mud and can be a hazard to others.
Please keep disturbance of the sensitive areas 1o a
minimum and do not dig in the eel-grass beds(see map),

SHELLFISH COLLECTORS

Please leave the tradition of ‘trigging’ on Good
Friday to local people, so conserving the cockles
which have greatly diminished: watch rather than

participate. Please keep disturbance of the sensitive
areas to a minimum and do not rake or dig in the
eel-grass beds (see map).

FARMERS
Comply with the SWW regulations: discharges of
silage and slurry poison streams and the River.

BIOLOGY GROUPS & RESEARCHERS

Follow the Codes of Conduct laid down by the
Marine Conservation Society and the Nature
Conservancy Council.

* If this byelaw is contravened, notify Kerrier District
Council immediately.
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Organisations with representatives on the Advisory ﬁ HELFORD — :
Group, responsible for its management. V OLUN T A RY M A R I N E :

Cadgwith, Helford and District Fishermen’s Society Ltd .-
Conchological Society of Great Britain & Ireland !
Constantine Parish Council C ON S E RVATION A RE A {
Cornish Biological Records Unit T — 1 e N = s
Cornwall County Council S e S O S S e
Cornwall Trust for Nature Conservation )
Council for the Preservation of Rural England [
Falmouth Diving Club

Duchy of Cornwall Qyster Farm
Gweek Parish Council

Helford River Association

Helford River Boatowners’ Association
Kerrier District Council

Lady Hamilton Fish

Manaccan Parish Council

MAFF District Fisheries

Marine Biological Association

Marine Conservation Sociery

Mawnan Parish Council

National Trust

Porthleven Angling Club

Port Navas Yacht Club

Roseland Research Group

Sailaway St Anthony Ltd

St Anthony Parish Meeting

St Keverne Parish Council

St Martin Parish Council

University of Exeter

The following organisations are kept informed,
sending representatives to meetings at their
discretion.

Cornwall Sea Fisheries Committee
Duchy of Cornwall

Nature Conservancy Council
South West Water

WHERE THE OYSTER GROWS

COUCH’S GOBY
A fish described as new to science, discovered in the
Helford River in 1974.

to achieve by voluntary
means, the harmonious
use of the river and to
monitor the quality of
the marine
environment.

July 19882500
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k‘ Helford River is a salt water inlet resulting from the
drowning of the val!ey system some 10,000 years
| ago. Itis famous for its beauty; its superb oysters and
its sailing facilities. It is also of international
importance for the abundance and variety of its

marine wildlife.

. After fears were expressed in 1983 regarding the
. deterioration of the River's intertidal life, Cornwall
- + County Council convened a series of meetings of
# interested groups and individuals. As a result a
report was prepared (with funding from the World
Wildlife Fund, Heinz ‘Guardians of the Countryside
and the Duchy of Cornwall) which set out possible
causes and created baselines for future monitoring
. Evidence of deterioration was established, the
multiple causes being due to an intensification o f use
‘and abuse of the intertidal zone, affecting, in
partzudar certain silt/sand/gravel areas. In July
1987 the recommendations of the report were
accepted and the whole River was designated a
Voluntary Marine Conservation Area. Copies of the
report are available (at cost price) from the Cornish
Biological Records Unit

The purpose of the designation is to draw attention to
the biological importance of the area, to prevent
unwitting damage and to discourage undue
; exploitation of a precious resource

Please enjoy the Conservation Area, bul respect the
interests of other people and the marine life, in the
following ways:
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DEFINITION OF HELFORD VMCA

The whole River within an imaginary line between
Rosemullion and Nare Point, including all creeks to
furthest influence of highest spring tides

Il

1]
Eel-Grass  Rocky
Beds

Sensitive
Areas

1 3 ) ) ey
Eel-grass (Zostera) is a grass-like flowering plant
which provides shelter and food for a great variety of
animals, many of them burrowing forms. Raking
and digging disturbs the roots, causing erosion and
movement of the mud. The beds which occur .
between tide-marks at Helford Passage and Treath
clearly show such damage. So ‘Please keep off the
grass’.*

The Duchy Qysterage is an important commerua!

activity on the River, and purity of the water is
essential. Therefore avoid contamination and

disturbance.

* Whilst this leaflet was in preparation, evidence was found
of a drastic reduction of the eel-grass
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Field Study Classes and researchers also have a great
responsibility for the environment and should
refrain from collecting specimens to avoid further
depletion of the marine life. Keep disturbance to a
minimum, and always return boulders to their
original position. It is possible to make useful
observations without destruction and perhaps even
contribute to the official monitoring programme.

For further information relating to education and ‘
research , contact the Cornish Biological Records
Unit, Trevithick Building, Pool

Redruth, TRI5 3PL. Telephone (0209) 710424

POLLUTION

If you see signs of pollution in the River, don’t
hesitate — contact South West Water by asking the
telephone operator for Freephone 920 (24 hour

service).
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