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'l
Introduction

Loch Maree (28'75 square km) is the largest sheet of f reshwater
in nainland Brigain north of Loch Ness, and is .he fourth largest
freshwater loch in Scot land (Murray and pul lar lg l0).  Uurray and
Purlar 's survey (uhich covered s6z si tes in scotrand, includlng
arl  the largest s i tes) ranks the 10ch eighth by length
(21.65 ku),  eleventh by narinun depth (111.86 n),  fourt ,eenth by
Dean depth (39.19 n) and sixth by volune (109r.4 ni l l ion cubic
nerres) '  This report  detai ls the f indings of a nacrophyte sun ey
carr ied out beteeen g -  12 August 19g8.

1.1 Background to survey

Loch Maree rs one of severar rarge l0chs within the NII
(scotland) RegJ.on sf the Nature conservaucy council (Ncc).

A11 these l0chs ere suscept ible to the effects of changing
land u'e (eg rarge scale afforestat lon r i thin the
catchrnent), a change in use of the 1och (eg the introduction
of hydro-electr ic schenes),  pol lut lon (eg acid raln) or
anenit'y use (eg a change fron 10u intensity fishing to
connercial  f ish farning).  Several  of  these other lochs have
previously been covered, as part of an on-going sun ey of
freshvater l0chs within scotrand, (eg Lochs Ness and Affr ic
in Inverness, Lochs Naver,  Hope, Brora, and Assynt in
Sutherland end Lochs Cald.er and llatten in Caithness). Loch
uaree u.s surveyed at the request of the Regional 0ffice
(N!I  Scotrand),  to provide infornat ion of a sini lar qual i ty
and content to that already col lected fron other large si tes
so that conparisons betveeo si t ,es could be aade.

rn addition to the nain sunrey, the four snall l0chans on
Ei lean Subhainn sere also vis i ted.

L.2 Previous survey work

Murray and pul lar (1910),  col lected depth and te'perature
recordings, and incidentar infornation about the vegetat,ion,
but no species l ist  vas publ ished. The south east,  shore of
the 10ch forns part  of  Beinn Eighe Nationar Nature Reserve
(NNR). The woodrand here and on rhe islands is oent,ioned in
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the Nature Consenratl-on RevLev (NCR) (Ratctlffe L977) '

Several sunteys have beea conducted by NCC in t'his area'

Eowever, no conprehensive suntey of the aquatic vegetatioR

of the loch has ever previously been carried out' nor has

the aguatic lnvertebrate fauna been systenatically sanpled'

1.3 GeotogY and UorPhologY

Several detailed descr5'pLioas of the geology aad fornation

of Loch Maree and' the surrousdLng area are avallable in the

lLterature (eB Harker 1941' Pheoister 1960 and Peach and

Horne 1910), and only a very bri'ef surunary is given here'

The geology of the Loch llaree catchoent can be divlded into

2 broad groups; Lesisian Gneiss atong the north east and

south vest of the loch and Torridonian Sandstone along the

ettrene north east' the south sest sbore and the lslands'

Snall areas of Casbrian and early Ordovlclan t:"O" are also

found at ttre south east of the loch' Peach and tloroe (19L0)

classif,ied lochs accordl'ng to thelr structure and origia'

They suggest that Loclr Maree is a valley rock basin foroed

by ice ectlon' Survey work by lfurray and Pullar (1910) '

revealed tbat the loctr consists of three basins' one' tbe

Ghruididh basi'n' is U-shaped and extends fron the east end

of ttre loclr to Eilean Subhaian' At one cl-ne the loch rould

have extended up the valley tovards,X'inlochewe' 
but

siltat'ion by the inflos streams has occurred' The second

basin ls the Slattadale baein arorrnd and to the south of the

islands. The Ardlair basia lies beyond ttre tslands to the

nortb. one of the Lslands' Eilean Subhainn contaios four

l o c h a n s ' o t l e o f r r h i c h i s a r o c k b a s i n a p p r o r i n a t e l y z l n d e e P

(MurraY and Pu1lar 1910) '
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Z. Methods

The nethod used for the survey cas based upon the standard

technique employed by the loch survey teetr in their suryeys of

Speyside, Orkney, Caithness, Sutherland, Inverness and Deeside

(eg Char te r  1988,  Be l I  1989) ,  w i th  mod i f i ca t ions  fo r  the  la rge

s ize  o f  Loch Maree and prob lems o f  access .

The loch sas divided into lL sect ions (Map 1).  Sone vere

surveyed by walking the shore, and in sone cases a double rake

head grapnel was used to sanple plants fron the deeper sater.

Other sect ions ( including the sater around the is lands) vere

surveyed fron a boat. Due to the clarity of the rlater Dany

observat ions of plants could be nade direct ly fron the boat.

l lhere the water cas nore turbid, t ransects eere nade, trai l ing

the grab behind the boat and raising it at, frequent, intetxral.s to

record the pLants. Most of the loch shore cas surveyed by one

nethod or the other, but a section of the north cest, shore r'rae

not vis i ted because peruission sas ci thheld by the of lner for a

survey of this sect ion by boat.  (This area of steep bedrock

shores nakes surveying by boat a necessity.)  The four smal l

lochans on Ellean Subhalnn sere also only surveyed fron the edge.

The nacrophyte species present in each sect ion eere recorded

together vith an estlnation of their abundance using the DAFOR

scale shere:

D = Doninant

A - Abundant

F - Frequent

O = Occasional

R = Rare

The pref ix L Local ly was also used ro qual i fy the distrLbut ion of

sone species eg LF Local ly Frequent.

In addit ion, the nain plant comnunit ies vere napped on a 1:10,000

out l ine nap, together si th the locat ion of any rare species. For

the purpose of this report ,  rare species are those shich occur in

betseen 15 to L00 10 kn sguares nat ionalry or are considered to

be in need of special  protectS-on in the Highland River

Puri f icat ion Board area (I{RPB) (Palner and Newbold j .9S3).
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In this report  vegetat ion is classi f ied into two broad groups

depending on growth forn. These are:

( i )  open cater or subnerged and f loat ing species (which are

usual ly rooted in water al though their  f lowering parts are

above the wat,er surface eg Lobella dortnanna, or they nay be

f ree  f loa t ing  eg  Ut r i cu la r ia  spp. ) ,  and

(i i )  edge or narginal and energent species (vhich are species

chich nay be rooted ln vet areas or Bay be tolerBnt of

periodic f looding eg Carex spp and Potent i l la palustr iq).

Lochs can be classi f ied into groups cont,aining sini lar

connunit ies of open waler species (Palner 1989).  Also lochs can

be classified according to the edge vegetation conrounities wtrich

are present on the shore (Rodvel l  in.  prep.).  Loch Maree and the

lochans on Ellean Subhairur are classified in this report by their

open uater and edge vegetat ion.

Records of substrate nere nade vi . thin each sect ion and sone sater

cheBistry data vere also col lected. Sarnples vere taken on four

days fron di f ferent points of the loch and sere tested for pH and

conductivity the same day. A sanple vas also collected fron the

out,flow and analysed by the HRPB for najor ions and nutrients.

pH and conductivity sas detertsined for tvo of the lochans on

Ei lean Subhainn. The locat ion of al l  cater chenistry si tes is

marked on Map 2.

A secchi disc reading uas nade to give an estinatioa of sater

clar i ty.  The reading was made vhen the second vater sanple was

c o l l e c t e d  ( s e e  M a p  2 ) .
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? Resu l ts

3 .1  Vegeta t ion

A sut!trary of the main features

here .  Deta i led  descr ip t ions  o f

found in Appendix I.

3 . 1 . 1  L o c h  M a r e e

of the vegetation is given

each sect ion surveyed can be

Spec ies

34 species vere recorded during the sunrey, of  which

ZO sere edge species and 16 open water ( ie two

species were found both as edge and open vater

spec ies) .  For  a  l i s t  o f  the  spec ies  found see

Appendix 2. Several  species vhich are nat lonal ly

scarce or vhich require special  protect ion in the

Highland River Purification Board (HRPB) area sere

found (Palner and Newbold L983).  These are l isted in

Tab le  L .

Connunities

The vegetat ion can be slmnarised as fol loss:

Edge vegetat ion is l in i ted to snal l  anounts of

Eleocharis nult icaul is and Equisetun f luviat i le in

sheltered areas of the southern shore. Li t t le

vegetet ion vas found on the north shore. Li t torel la

uniflora vas the mai:r open vaLer species found around

the is lands, together wlth Lobel ia dortmanna.

Mvriophvllun alterniflorun occurred frequently at the

eastern end, with Nitel la f lexi l is var f lexi l ls

present in deeper vater. Juncus bulbosus var

f lui tans nas also present in shal loser areas.

Isoetes lacustr is l  r" ,  fq.und in deeper water,  usual ly

1-  Sone specinens of Isoetes have been sent to the Bri t ish t tuseun for
chronosone counts. Sone of the plants found are an unusual forn shich nay
be a hybrid betueen ! .  lacustr is and I .  echinospora. A f inal  decision has
n o t  y e t  b e e n  m a d e .  ( A . C . J e r n y ,  p e r s .  c o n n . )
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Table I .  Nat ional ly scarce plant specLes found at Loch Maree

Spec ies No 10 kn squares

DeschanpsLa setacea 35

Lycopodiella inundata 53

Subularia aquatica 84

Table 2. Nationally scarce plant species found iu lochans on Eil.ean

Subhainn

Spec ies No 10 kn squares

Deschanpsie setacea 36

Elatine hexandra 39

Isoetes echinospora 59

Lycopodiella inundata 53
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around the is lands. The snal l ,  sheltered shal los

bays shich occur on the south shore tlere well

vegetated with Li t torel la gqlElE, Lobel la

dortnenna, &lggggg$E natans and Sparganiun spp.

3.I .2 Lochans on Ei lean Subhainn

Vegetation and cotrnunities

32 speci.es were recorded fron the lochans, of shich

15 were edge species and 18 were open sater species.

Reasons for the greater var iety of open uater species

present are suggested in the Discussion sect ion

(4 .2) .  Severa l  spec ies  sh ich  are  na t iona l l y  scarce '

or vhich requi.re protection in the HRPB area (PalBer

and Nesbold 1983) vere recorded. These are l isted in

Tab le  2 .

Lochan A (see l tap p50) contained 10 edge species and

L4 open cat,er species (one of these occurred as both

an edge and an open cater species).  Li t torel ls

uniflora and Lobelia dortnanna vere found, as in Loch

Maree, in addit ion to dense grovths of Scirpus

f lui tans. Nvnphaea alba was also recorded. Elat ine

hexandra and Deschanosia setacea were found in the

channel linking this lochan vith Loch Maree.

For Lochan B (see Map

and seven open sater

nat lonal ly or 1oca1Iy

fron this lochan.

Lochan C (see Map M

L p51) ,  on ly  f i ve  edge spec ies

spec ies  were  recorded.  No

scarce  spec ies  vere  recorded

p52) ,  sas  s in i la r  to  lochan A.

I t  contained seven edge species and ten oPen seter

species including the nat ional ly scarce Isoetes

echinospora and Lvcopodiella inundata.

Lochan D (see t{ap N p53),  vas doninated by Carex

rostrata and there sas I i t , t Ie open water.  Only four

edge and four open cater species vere recorded.
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3 . 2  C l a s s i f i c a t i o n

Palner (1989) ident l f ied ten di f ferent t types'  of  loch based

on TTIINSPAN (Two way indicator species analyses) analyses of

the aquaLic vegetation of over 1000 standing freshsater

bodies throughout Great Britain. These loch types cover alL

possible trophic states of a loch fron ol igotrophic to

eutrophic.

Large stande of energent vegetat ion can also be claseif led

according to the doninant species as part of the National

Vegetat ion Classi f icat ion ( tWc); Swanp and tal l  herb fen

vegera t ion  (Rodse l l  ln .  PreP. ) .

3  .2 .L  Loch Maree

Loch Maree is a type 3 loch in l {argaret Palner 'a

systen. The plant, species nost connonly found in

sucb si.tes ( ie tb,ose species occurring in nore thart

602 of the TCINSPAN sanple) are t{vrLoohvllun

alternlflorun, j1;ry bulbosus var. fluitans, and

Lit torel la unif lora. A nean of 9 open water species

and L7 total species was found citbin the national

sample. A conparisou of the features for the

national sanple with those obtained at, Loch Maree and

the lochaas fouad on Eilean Subhairur is given in

TabLe 3 .

Loch l{aree did not contain sufficient energent

vegetat,j.on t,o be classified into IWC connunities.

3.2.2 Lochans on Eilean Subhairut

tochans A and B can also be classi f ied as loch type 3

even though their species couposition is not

ident ical  (eg Scirpus f lu i tans present in Lochan A

but not in Lochan B) nor identical to that for Loch

Haree, (eg Nltel la f lexi l is var f lexi l is found in

Loch Maree but not in the lochans). They all contain

the character ist l -c species of this type. Lochans C

and D can be classi f ied as loch type 2 (al though

10© Crown copyright and database right [2012].  All rights reserved.  Ordnance Survey Licence number 100017908.



Nr|
N

r|l€

{

tr€
. F a
C E
o o

t t p

L t ,
L C
o 6

0,
c
o
o

. !
6 e
o d t

t
c E c ,
( 9 E o

.F a,
c c c c
o o o o

t t l t P
Q . ? o

L L t I
I L L C
{ r o o F
J F F O

c, lu
P 9

| t t g
O L q L

J E ' J E D
o 9
O . O r
L O L 6

o g
L . F g . F

o r u o [ ,
o c o c
o c D c E D
l . l t

t u E q r o
O . o .
o o t l t u
lo ao

!
u
o

I

o
g

CD

o

U

o
L

o

I\ ts
v v
x

J J
6 P 6 P

. 6 . 6

l s o l \ O
I E I E

h v 6

!,
a,
L
E
E r t  c  r |  c  t l

o O
E l r 3
u c ! r J o ( J c l
O > O > \ O > \
J F J F J F

o 0 ,
c l o
P P

J

E *  ! n
o o

. F
P P
G O
z z

a, (,
c 6

h o
o

1' rJ
c,
x t t

c
- o

U

E
o
o
L

o
ED

o

s

u

o
L

o
CD

o

u

c\
o
L

o
ED

o

ta{
I

6
rl

Or

d
I

@
N

d

o
o
N

I
o

o
o
N

I
o

q
.a

1 1

o 6
= q l

c r E | J
c e ! ,
t u o q

- F Q

b
tU

O ( ' o
- 3 ( ,
c c u
6 { r e )
{ r c l o
- o o

e,
E
o
c
a
o
L

c
o

a
o

(,

o

c
o

!t
c,
g

o

t l

E

o

t\I
q

0
o

3(,
o

o
(t

cl
t
6
6

o
c
o

|E
c
(,
P

I

0
c€
-c
cl
o

T'{,
o

u
o
a
0
o

E
c€
{,{,
€-
j

c
e,{,
I

c,
lt

c
o
6

L
o
o
t
O O r( J a o

o\

;
t

rd

ED
o

O . F
t u o
1 9 o

ru
€

at

o
3 ( ,
o v
O o

F O

P
u o

J t O
r E ! E
: C E
o o t
5 u v

-

o
t
o=

o
cl

u
o
J

d

(,

o

© Crown copyright and database right [2012].  All rights reserved.  Ordnance Survey Licence number 100017908.



c
o

c
o

tt

o

.P l,
o c

o

c €
. ? c
€ o
- c

t,

3
o
o

0
E

o

N€

(\l

C N t r N€ €
3 q , . c E l { '
u o e u c l
o > o r \
J F J F

o

o
c c
o o
t t P
L t t
L C
O €
F O

a , t
C o

{ - 6
. o

tt rJ
o
X E

' P g

- a

.J

E
o
o

o
o

o

o ;
- t
c o o
| B r l ,
{ r o o
- F 6

{,
O G e
i - t r u

rF

c c r J
o a r o
o t t c t
- O o

o
o
O ' p
l r o

9 ( 9 l t

e,
6

o
lt:
o

tJ

E I U
C I F
O d

F T

P
U 6

J J O
6 t t €
t c a
4 0 t
3 U v

lt

o
t
a
3

{,
c!x

3
I
o

ra
ru

,n

lct(,
2
c

c
o
I

rl
{,
I
ag

L 2
© Crown copyright and database right [2012].  All rights reserved.  Ordnance Survey Licence number 100017908.



Lochan C contains sone species nore typical  of  loctr

type  3  eg  Isoe tes  lacus t r i s ) .  The main  fea t ,u res  o f

Type 2 lochs are su$narised in Table 3.

Such si tes are less speciee r lch than type 3 lochs;

trean of 7 open water and 14 total  species recorded

for the nat lonal sanple. The Bost character lst ic

species ( ie those occurr ing in nore thau 602 of the

national sarnple) are Potanoseton P.g!y€9g;!!g!!g.'

Lobelia dortnarura, ,fgggg bulbosus var. f$!!gg.'

Li t torel la unif lora and Potanogeton natans.

Lochans C and D had stands of energent vegetation

which could be classified using the NVC Svanp and

Tal l  Herb Fen sect ion. In both cases the vegetat ion

was classl f ied as 39 /2, Caricetun rostrat 'ae '

Menvanthes trifoliata sub-comnunity.

3.3 l later chenistry and clar i tY

Table 4 shoss the pH and conductivity values recorded fron

four dl f ferent,  points of Loch Maree on four di f ferent dates.

For locat ions of samples refer to Map 2. pH and

conductivity values for teo of the lochans on Eilean

Subhairur are also given. An analysis of the najor ions and

nutr ieots (Loch Maree only) is presented in Table 5. A

secchi disc reading cas taken Lo give an est inat ion of

clar i ty.  The locat ion of this is also narked on l{ap 2. The

disc was st i l l  v is ible at a depth of 4.6n when i t  reached

the loch f loor.

1 3
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T a b L e  4 .  p H  a n d  c o n d u c t i v i t y

Locat ion  Datc  co l lec ted  pH Conduct iv i t y  us , /cn

1 .  T o t t i e  B a y

N G 8 6 9 7 E 1  0 8 . 0 8 . 1 9 8 8  6 . 2 E  4 7 . O

2 .  N G 9 1 5 7 2 5  0 9 . 0 E . 1 9 8 E  6 . 3 4  4 3 . 0

3 .  r { H 0 1 3 6 4 6  1 0 . 0 8 . 1 9 8 8  6 . 5 9  3 9 . 0

4 .  Inveran

r { c 8 7 4 7 8 5  1 2 . 0 8 . 1 9 8 E  6 . 5 7  4 1  . 0

5 .  Lochan B

Nc923721 1  1  .08 .  19EE 4 .97  54 .0

6 .  Lochan D

N c 9 1 7 7 2 5  1 1 . 0 8 . 1 9 8 8  5 . 2 5  6 2 . 0

T a b l e  5 .  C h e u i c a l  a n a t y s i s  ( L o c h  ] l a r e c )  ( F r o n  p o i n t  4 ,  s e e  T a b t c  3 )

Paraneter Vatue  (ng , /L )

Amnon iacat  N ig rogen (46  t { )  0 .009

N i t r i t e  ( a s  t { )  0 . 0 0 5

C h l o r i d c  ( a s  C L )  1 0 . 8

T o t a t  A l k a t i n i t y  ( a s  c a c o 3 )  7 . o  @ r l u o  ' * ' f i '

ortho Phosphate (as P) -A-A{F ?:

S i  l i c a t e  ( a s  s i 0 2 )  1  . 1 8 1

C a t c i u t r  ( a s  C a )  2 . 7 9

i l a g n e s i u u  ( a s  i l g )  1 . 2

A t u n i n i u n  ( a s  A t )  0 . 0 7 2

P o t a s s i u r  ( a s  K )  0 . 3

PO4-P (totat) o--o3o3??
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4 , Discus s ion

4 .L  C lass i f i ca t i on

4 .1 .1  Loch  Maree

A conparl-son of the nain features recorded at Loch

Maree vith those found for the national sanple shows

it  to be a typical  exanple of a Type 3 loch (see

Table 3).  Such lochs are descr ibed as ol igotrophic

and usual ly occur on base-poor rocks such as granl. te

or noine schists.  Type 3 lochs show a northern

distribution in Brit,aln, and there are nany in NI{

(Scot land) NCC Region.

4.L,2 Lochans oa Ei leen Subhainn

Tco si tes nere also classi f ied as type 3 lochs, the

other tvo sere classi f ied as type 2 lochs.

Type 2 lochs are also ol igotrophic,  but they are

often influenced by peat to a greater extent than

type 3  s i tes .  The subs t ra tes  a lso  d i f fe r  (see

T a b l e  3 ) .

4.2 Vegetat ion distr ibut ion

tlater chemi.stry plays an inportant pert in deterninJ.ng shich

species wiLl  be present in a loch. However,  other factors

affect the distr lbut ion of species cl thin a si te such as

exposure, turbulence, substrate, vater clar i ty (and hence

l ight penetrat lon) and conpet i t ion. Spence (L967 ) has

studied the factors control l ing the distr ibut ion of species

betveen lochs and si thin specif ic lochs. Sone factors vhich

nay cont,rol the distribution of vegetation within Loch

Maree, are nos suggest,ed vi th reference t ,o this work of

S p e n c e  ( f 9 6 7 ) .

lhe nain fect,ors affect ing the distr ibut ion of species

within Loch Maree are the shape of the loch and prevailing

wind direct ion. For nuch of i ts length, Loch } laree consists

I5
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of long erposed shores i . iable to vind act ion. Subnerged

plants find lt difficult to wlthstand battering by waves as

these can tear the leaves and uproot the plants. The naln

species found along the southern shore (where there is

greatest vave act ion) is Li t torel la unif lora, a rosette

plant. This grosth forn is the least vulnerable to damage

by wave action. In addition this plant propagates by

runners vhich will aid in piruring it to the loch floor by

tlre production of dense beds of vegetat,ion.

Subularl.a aquatLca shich also has this grosth forn,

(al.though it does not produce runners), was found along this

shore. Lobel ia dortmanna also has e rosette grovth foro,

but lt produces an aerial flowering spike chich is

vulnerable to save actLon. The greatest concentration of

Lobelia plaats sas found around the islands where wave

act ion would be reduced.

Much of the north

bedrock shich it

co lon ise .

shore of the loch consists of sheer

is di f f icul t  for aquat ic plants to

Float ing leaved species are especiat ly vulnerable to daEage

of the leaf area (and hence photosynthet,ic ability) by vave

act ion. Fec f loat ing leaved species were found in the si te,

and those chich were present vere found in snall sheltered

bays on the southern shore where vave action would be

reduced. Nynphaea alba sas found in two of the lochans on

Ei lean Subhainn. Ttrese sl tes are snal l ,  so large saves are

unlikely, and they are further sheltered by the soodland on

the is lands.

Isoetes lacustr is and Nitel la sp. are able to ut i l ise lov

l ight levels.  These species were found in the deeper sater.

l{vriophvllun alternl.florum is usually found associaLed sith

a f los of seter.  I ts nain distr ibut ion is around the

eastern end of the loch where there are several  inf lov

streans br inging ln nutr ients.

I 6
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4,3 Conparisons of Loch Maree with other ' large'  lochs in NI{

Region

Several  large lochs (having an area of 200 ha or nore) occur

si thin NII  (Scot land) region2. 18 of these si tes have been

surveyed, of chich L7 can be classi f ied as loch tyPe 3

s i tes .  Loch l ia t ten  ( in  Ca i thness) ,  i s  a  type  7  loch .  A

brief  discussion of sone conservat ion features for the type

3 sites which have been sunreyed is given below. To produce

a forn of objective comparison the lochs have been ranked in

descending order for

( i )  the nunber of open cater species,

( i i )  to ta l  nunber  o f  spec ies ,

( i i i )  p resence o f  ra re  
3spec ies  a t  a  s i t ,e ,  and

(iv) a f inal rank derived f ron the sun of t'he three

previous ranks.

These ranks are presented in Table 6.

Several  Sutherland si tes have nore species recorded than

Loch Maree al though L. Maree scores relat ively highly for

the nunber of species Present (ranked 6 for nuraber of open

nater  spec ies ,  7  fo r  to ta l  nu 'nber  o f  spec ies  present ) .

These species totals exceed the nat ional nean values for a

loch  o f  th is  type  (Pa lner  L989) .  The s i te  a lso  scores

highly for the presence of rare species. In addit j .on to the

nat ional ly scarce species recorded in the loch i tsel f  others

cere found in the lochans on Eilean Subhainn, or in the

connect ing channels betveen these lochans and L. Maree (see

sec t ion  3 .1 .2 ) .  Tab le  7  l i s ts  o ther  conserva t ion  fea tures

for these si tes. I t  is di f f iculr  to produce an object ive

assessnent for nany of these features. Plus and ninus signs

indicate part icular ly good or bad features resPect ively for

s o n e  s i t e s .

2'  Sutherland, Caithness, Inverness, Skye and Lochalsh, Lochaber and Ross &

Qronarty'  Rare species are taken here to include those species general ly considered
nat ional ly scarce ( ie occurr ing in bet l teen 15 - IOO 10 kn squares
narional ly (Ratcl i f fe 1989) ) ,  or which are in need of special  protect j .on
vi thin the HRPB area (Nevbo1d and Palner 1983).  Three points have been
al located for every nat ional ly scarce species present at a si te and tvo for
every speci.es in need of special  protect ion ci thin the HRPB area.

L 7
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AIl  the si tes shos a var iety of substrat,e types. Sir  s i tes

(including Loch Maree), did not have any stands of suamp and

taII herb fen vegetation. These have beeu narked with a

nl.nus sign. Stands of reedswanp (Phrasnites australis,

Phalarls arundl.nacea, -EgLEEg. lacust,ris and Tyoha spp.), add

consenratLon interest to a si te,  as do areas of set land edge

around tbe loch. Sites having these features have been

marked slth a plus sign.

Atl the sites are of natural origin but nany have nodifled

catchnents. Those si tes with a total ly seni-natural

catchneat are indicated by a 'plus' .

All the sites are used or damaged in sone vay.

Those sites contalning five or Bore species of Potanoqeton

have been marked vith a plus sign. L. Maree contaias only

lwo species. This, together vith the nurnber of other

species found at the si te shoss L. Maree to be a good

typical eranple of this type. Erceptlonal eranples of type

3 si tes usual ly contaia nore Potanogeton species.

l{urray and Pullar (1910), in their surivey of ScottLsh lochs

ranked L. Maree fourth by superficial area, havlng an area

in  excess  o f  1 ,000 ha  (2875 ha) .  Severa l  o ther  s i tes  s i th in

NII  RegJ.on elso have erees over 1,000 ha in size. Theee are

lLsted in Table 8. Since Uurray and Pul lar carr ied out

their readings, several sites bave been danned for

hydro-electric power generation. Two ertra sites sithio the

region are now larger than 1,000 ha (Lochs Quoich and

Cluanie).  Fluctuat ing water levels can have severe effects

upon the aquatLc fLora present at a site and sites which

suffer draw-dovn are frequently devoid of aquatic plant

l i fe .

Three of these si tes (Ness, Morar and Shiel)  uere included

as part  of  a study of the ecology of Scot land's largest

Iochs  (Ma i t land  e t  a l  L98L) .

20
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Tab le  8  s i tes

S i te

N e s s

Maree

*l{orar

*Shin

Shiel

*Arkaig

*Lochy

*Quoich

*Cluanie

larger than 1,000 ha in NII  Region

Area (ha)

8 4 0 9

2875

2 6 6 7

2253

1958

1616

L 5 3 0

>1000

>1000

Conductivity

unhos

Secchi disc

depth n

6 - 1 0 g

s-8e

3-se
4 . 5  b

col lected over 12 nonth

*Denotes si te used as source for hydro-elect,r l .c power generatLon.

Al l  neasurenents converted fron Murray and Pul lar (191-0) excePt

Lochs Quoich and C1uanie.

Table 9 Conparison of features for Lochs Morar,  Shiel ,  Ness and

Maree

Site pH

l to rar  6 .  63

5 . 7 0

S h i e l  6 . L 4

N e s s  6 . 7 0

M a r e e  6 . 2 8

e3s
42

-  7 . 1 0 e  3 4

82e
4 7

e30
-  6 . 5 7 b  3 9

€

d

- 4 6 e

e
d

e
- 4 7 b

Sources

€ Mait land et al  1981 (Means of values

per iod)

b Daea obtained for current survey

c Data fron Murray and Pul lar (1910)

d  Data  f ron  Ratc l i f fe  ( f977)

e Data fron l {ai t land ( l -989)
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Lochs Morar and Shie1 have not been surveyed by the NCC

tean, but f roo the reports of other Authors (eg Ratcl i f fe

L977, Mait land et al  1981),  they can be ident i f ied as

eranpLes of type 3 lochs.

Malt land et al  (1981) ident i f led L. Ness as the si te vhich

recelved the Bost human int,erference. In addition to

boating on the loch there is extensive forestry in the

catchoent. The nain aquatic interest of thl.s sl.te le

conf ined to sheltered bays.

Loch Morar is an existing 'Nature Consenration Revies' (NCR)

grade 1 site, vhilst Loch Shle1 is aa eristing NCR grade 2

si te (Ratcl l f fe L9771. Both si tee have snal l  catchments for

lochs of their size (Maltland et al 1981). ll ithln the NCR

these sl tes are descr lbed as exanples of ul t ra-ol igotrophic

sltes. Table 9 sboss tbe range of, pH and coaductlvity

values which have been recorded at Lochs Ness, ltorar, Maree

and Shiel over a period of eeveral years (data from various

sources).  Also included are secchi disc depths to give an

estination of water clarity. Fron this it cao be seen that

the si t ,es are broadly conparable for these features.

Loch llorar had littl.e hunan influence slthin the cat,chnent

at the t i loe HaLt land et al  (L981) studied the si te,  but

sl.nce then a snall salnon hatchery has been set up on the

shore of the loch (although this ls opereting sithin strLct

li^nits, to nininise any inpact upon the loch). The site has

a snall area of forestry wlthin the catchnent area and there

is a dan on the outflos strean.

Loch Slriel is situated on the border betseen Inverness and

Argyl l .  In contrast to L. Morar i t  has a natural  outf low

strean, but has a greater proport ion of forestry within i ts

catchnent area than ei ther L. Morar (Mait land et al  1981) or

L .  Maree.

Loch l laree cas not studied by t{ai t land et al  (198L).  This

site has a generally unnodlfied catchnent, although there is

a snal l  area of forestry.  Un1ike L. Morar,  i t  has a natural

outfloc and does not have a hatchery on the shores of the

22© Crown copyright and database right [2012].  All rights reserved.  Ordnance Survey Licence number 100017908.



5 .

loch, (although there is a fish farn locat,ed on a t,ributary

loch)  .

In conclusion, Lochs Shiel ,  Morar,  Ness and l laree are

simi lar in character.  Ness receives the highest level of

usage and has the least natural catchroent. Loch shiel has

nore forestry withln the catchnent area than L. Morar and

L. Maree. L. Morar has an unnatural 0utf10w channel and a

fish hatchery. L. Maree has a natural outfLov charmel and a

fish farn sited on a tributalY loch.

Surnnary

Loch Maree and four Lochans on Ellean Subhairur sere sunreyed for

their nacrophyte vegetation. Loch Maree is a typical exanple of

a type 3 oligotrophic site of shich Ehere are nunerous exaroples

throughout north sest Scotland. Tvo of the snall lochans on

Eilean Subhainn sere also exaoples of thls loch type. Two of the

lochans sere classi f ied as type 2 lochs.

The conservation interest of Loch Maree in a regional contert is

also discussed including reference to the work of other Authors.
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Appendix 1

Deuai led descript ions of each sect ion.

For  each sec t ion  there  is  a  spec ies  l i s t ,  Eap a t  a  sca le  o f  1 :10 ,000 and a

detai led descript lon glven belov. A total  specles l lst  for the shole loch

is also suppl ied. Species codes are ueed on the naps. These codes are

def ined on the species l ists.  Ehere a species was found Ln large

quantities et a site the code has been underlined. If only a snall erlount

ras present,  the species code has been recorded in brackets.

Section I (From Nature Trail car park NH001651 to Inflos of Kinlochece

River NH014645).  Edge survey.

The south east end of the loch is sheltered, and is cel I  vegetated.

Li t torel la unif lora forns doninant 'carpets '  ,  s l th Mvriophvl lun

alternifLorun, gIIggELA fluitans and SS articulatus also present. The

several inflovs to the loch provide good habitat for Mvriophvllun

alternif lorun and 9,bcer:Lg f luitans. Several fen and narsh species atre

found on the shore in this area including Caltha palustris, @
polysonifol ius, @@ E!l@, Asrost is stoloni fera and Hvdrocotyle

vu lgar is .

Section 2 (From Nature Trail car park NH001651 t,o inflov of Grudie Rlver

NG964685) .  Edge survey.

Avay fron Lhe nain infloss of the eastern end the shore beeones tnore

exposed and wave-washed, providing l i t t le sui table, sheltered habltat  for

aquat ic plants.  Boulders and stones are the nain substrate, interspersed

sith sect ions of bedrock. Much of the shore is bordered by birch/Scots

pine woodland.

Aquatic vegetatj.on is scattered, consisting nainly of locally doninant

Littorella uniflora with Juncus articulatus and Ranunculus fLannula. Much

Nitella flexilis var. @!!Lg sas found vashed up on the shore.

Secl lon 3 (Fron west bank of Grudie River NG964585 to Ob nan Muc NG938701).

Edge survey.

Sini lar to sect ion 2. Snal l  promontor ies of bedrock are interspersed with

bays of boulders. Snal l  anounts of Mvriophvl lun al terni f lorun are present.

2 6
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near the protrontories, chilst Littorella !4iElE, Fontinalis S!lpI@'

Ranunculus flannula and @g -g!!g!g!gg are the nost cotttttlotl species in

the bays.

ob Gorn (NG946695),  is a snal l  bay dominated by si l t  and sand. This

sheltered area contains Potamogeton !IgE4!g, Sparganiun 9.@, Equisetun

f luviatile, tittorella ggi-f,&.!,g,, Lobelia dortnanna and Utrlcularia

inte rne dia /ochro Ieuca4'

Sect j .on 4 (Fron Ob nan Muc NG93870L to inf low of Tal ladale River NG919907).

Edge survey.

This is sini lar to the nain part  of  sect ion 3; Li t t ,orel la unif lora and

Ranunculus flennula being the nost freguently occurring species. The bays

along this sect ion are Dore sheltered and contain stauds of Eleocharis

nult lcaul is and Equisetun f luviat i le with Sparsaniun enersum. Subnerged

vegetation includes Lit.toreLLa uniflora, Lobelia dortnanna, :I]gg. bulbosus

var. .g@. and Mvriophyllun alterniflorun. Subularia aquatica was for:nd

in this sect ion.

Secrion 5 (Bay by Loch Maree Hotel  NGgl-8705 t ,o NG915705).  Edge survdy.

Soue sevage inf los from the hotel  is apparent and this ls the possible

cause of the algal coat ing vhich occurs on nost of  the plants present.

Vigorous grosth of Li t torel la g4;! f lSg,,  Cal l i t , r iche staqnal is,  @

articulatus and RanuncuLus flannula occur.

Sec t ion  6  (NG899713 to  NG90171f ) .  Edge survey .

The shore of Lhis sect ion consists of boulders chich const i tute

art i f ic ial  enbanknent for the car park. There are no plants present.

Sect ion 7 (Fron Slattadale car park NG88972L Lo NG88f755).  Edge survey.

Host of the shore is erposed and the nain subst,rates present are boulders

and stones interspersed with sand or bedrock. Li t torel la unif lora is t 'he

a 1lork by P.Taylor (pers. con.) has shovn that addit ional species sini lar
in structure to ! . internedia ( including ! .  ochroleuca) also occur in
Bri tain.  Early vorts sug€ests that l i t t le ! . internedia actual ly occurs in
Scorland. The speci loeni col lect,ed at Loch l laree nere ini t ia l ty ident i f ied
as  U. in te rned ia ,  bu t  a re  l l ke ly  t ,o  be  ! .ochro leuca.

2 7
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nost co611only occurr lng aquat ic plant species al though Lobel ia dortnanna

occurs in local ly frequent patches in nore sheltered areas.

Ob a choir-uidhe (NG882749) is a sheltered bay. Species present include

Sparqaniun @, Potanogeton Le@, Eleocharis nulticaulis ' Ljt.!@tE

q!l|!g., Lobelia dortnanna and Juncus s!@ var. fLuitans.

Sec t ion  8  (To1 l ie  Bay  NG869781 -  NG872785) .

( Inveran NG875785 -  NG876784) .  Edge survey .

Edge sunrey and Section 9

The vegetat ion is sini lar for both of these sect ions. Li t torel la unif lora

is the doninant subnerged plant sith frequently occurring Lobelia dQ4qenne

and occasional Juncus @!@. var. fluitans. Edge vegetation is nainly

Juncus art iculatus, B-rylg f lannula and occasional Glvceria f lu i tans.

Sect ion 10 (Norrh east shore fron Kinlocheve River NH013646 to NG983683).

Boat,  suwey.

The nain concentrat ion of vegetat ion occurs in the north eastern bay vhere

the loch is shal loser and nore sheltered.

Juncus U!2s var.  f lu i tans and Li t torel la unif lora occur near the shore

vi th Mvriophyl lurn aluerni f lorun and Nitel la f lexi l is var.  f lexi l is in

deeper  va ter .  I soe tes  lacus t r i s  i s  a lso  occas iona l  in  the  deeper  s8 ter .

Much of the northern shore consists of sheer bedrock ci th no subnerged

vegetat ion. I fhere the shore is made of boulders and shelves less steeply '

Myriophvl lun al terni f lorun is the dominant species. Cal l i t r iche hanulata

a lso  occurs  a long th is  shore .

Sec t ion  11  (Around the  Is lands) .  Boat  survey .

Close to the shores of the islands Lobelia dortmanna and .@9. bulbosus

var.  @ are the nost corDglon species. Further fron the shore Isoetes

Iacustr is nas doninant.  An Lsoetes hybrid nay also be present but this

asaits conf irnat ion by A.C.Jerny at the Bri t ish Museum.
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Appendlx III

Plant species recorded for species totels Loch Maree and is land lochans.

ISLAND
A BMAREE

TOCHANS
C D EDGESPECIES LOCH

Edge species
Agrost is stoloni fera /
Caltha palustr ls /
Carex nigra /
Carex rostrata
Deschanpsia setacea /
Eleocharis nult icaul is /
Eriophorun angustlfollun /
Glyceria f lu i tans /
Eydrocotyle vulgaris /
Juncus articulatus /
Juncus bulbosus /
Juncus congloneratus /.
Juncus effusus
Lit torel la unif lora /
Lycopodiella inundata /
Mentha aquatica /
ltenyanthes trLfoliata /
Potent l l la palustr is /
Ranunculus flannula /
Sparganlutr enersun ?
Equisetun fluviatile /
Equisetun palustre /

Open vater species
Cal l i t r iche hanulata /
Cal l i t r iche stagnal is /
ElauLne hexandra
Juncus bulbosus

/

/

I

/

/
/

/ /

/ / /
I

I

/ /
/ / /
/

I
I

/ /

var.  f lu i tans
Lit torel l .a unif lora
Lobelia dortnanna
Myriophyllum alternif lorun
Nynphaea alba
Potamogeton nataas
Potanogeton polygonif olius
Scirpus fluitans
Sparganiun angus tif oliun
Sparganlun oininun
Subularia aquatica
Utr icular ia intermedia *1
Utr icular ia ninor
Utr icular ia vulgaris
Font inal is ant ipyret ica
Isoetes echJ.nospora
Isoetes  lacus t r i s
Isoe tes  hybr id?
Ni te l la  f lex l l l s

var .  f lex i l i s

*1 l lork by P. Taylor (pers. con.) has shown that addit ional species simi lar
in structure to g. internedia ( including U. ochroLeuca) also occur in
Bri tain.  Early vork suggests that,  l i t t le ! .  intermedia actual ly occurs in
Scot land. The specinens col lected at Loch Maree were ini t ia l ly ident i f ied
as g. intermedia, but are l ikely to be ! .  ochroleuca.

/

/ /
I

/ /
/ /

/

/
/
/

/

/

/
/
/
/

/
/

/

/

/
/

/
/ /

/

/
/
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Addltional' plant spect es

Species

Cerer denisea
Carer echinata
Carex panicea
Eleoclraris quinquef lora
Galiuo palrrstre
Viola palustr ls
Equieetun sylvat,icun
Sphagnun sp.

recorded Loch llaree

Locb Maree

and Island lochane

Island lochanE
A B C

/
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