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Your reference

Dear Bob

I am still amazed at the amount of information that you manage to pack into
your letter to me of 8 December 1980. I am still working on the final draft
of our salmonid watch paper, and hope that it may be possible for me to quote
you occasionally in it.

You have asked me to let me give you any comments on our Scottish Charr, and

it has not really been possible for me to do this until just now. We have

just completed a first and very rough draft of the paper which I hope to present
at Winnipeg, but I thought that you might want to see it at this early stage.

It will certainly give you some idea of what is known and our ideas as they
stand at present. Please let me know if there is anything else you would Tike
to know, or alternatively if you have any comments on the paper we would be
delighted to receive them.

I am looking forward very much to meeting you again at the Charr Symposium, where
I hope that we may be able to carry out a reasonable scientific experiment on an
appropriate range of malts.

With best wishes,

Yours sincerely

73

Dr P S Maitland
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The identification and reéordiné, in recent years, of the many'charr'

lochs in Scotland have produced new horizons for research workers, as

the considerable ndhbéé'of‘iso]at@d charr populations, ’whiéh havé beeﬁ’;'b‘
fl evoiv1ﬂg thhouf cgntacr HKEH othrr Cﬁa°r popu?aisons since che retrCatiihi
'fiof the Quaternacy Ice‘Capvca ]4 DOO yearq BP offcr more 1dea1 materic |

~ifor the evo]ut10nary bxo?ogist

: A]though very many brawn trout popu]at10ns ex1<1 in conditions of genetical

isolation is it 1mpossab3e in Scoriand to state with cer'afnty:that any
fgﬁpdpuiafiﬁﬁuhaS'ﬂGE€§W§W#ﬂﬁﬂ%é¥ﬂt@ﬁ”bﬁ&ﬁhﬁ%ﬁﬂﬁf@duciﬂOn;Qf;b?dﬂﬂ;ﬁ?but
, fr0m difrerent geograph;cai aread,_ Fr@wt”ht mrddie of TdSL Century on
most trout 1ochs and r1ver systems were stocked by the 1andowners. ATSO
- before that trcut were 1ntroduced 1nto many‘ftthTess Tochs by the lccch‘

'1nhab1tants as a source or food wneﬂ they were ati tending uhe1r catLTe and

sheep on high ground during the summer.

" oz

Charr were never used to any extent for schking purposes although some
very limited experimenéa] stockings were carried out at the turn of the
century. A further attraction to research on charr is in conﬁection with
energy—f]ow.s%udies'on the large, deep, recently-glaciated o]igotrophic
lochs, where the standing crop of fish seems to be high in relation to :

the chemical poverty of the water, lack of allochthanous organic material

and the poor climate.

Finally there is another attraction, a subjective one; charr seem to
strike an emotional chord in some freshwater fishery biologists and
naturalists producing individuals intensely involved with this

attractive fish.

The future of research on Scottish charr populations is, of course,
very much tied up with sources of funding. In the foreseeable future

very little finance can be expected as what is available will be invested

-
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in research into the management of commercial species of salmonids, both

in the wild and in cultivation. Charr research will have to be carried

on as before by enthusiaéts and occasionaT f e research workers.',

_As a sport fxsh a]so there 15 11ke]y to be 11tt1e advance on the present
751tuat1on as both 1nd1genous and tourxst anglers in the ngh1ands are S
1nterested on]y in angling for sa]mon and trout, although there is a :
poss1b111ty that the recent 1ntroductxon of rod- caught record sfatus for ‘
charr, and the fact that some commerc1a] sponsors are now award1ng prizes
ff%or spec1men charr-may “Riso there’ fs

Wore pub11c1ty on new. charr ang]Tng techn1ques but the genera! run of

charr are of too sma]] a s1ze ever to be attractive.

As soveral 1mportant charr populatxons have now become ext1nc1 spec|a1 -
cons1derat1on must be given to the conservat1on of this speczes, A numbér

of points are relevant here.*'F1rst1y, the majority of Scottish charr
populations are probably safe (as far as one can predict»anyfhing these
days). Secondly, possfb]y thevgreatest danger is from (a) 1introductions

of alien fish species - or from escapes from aquacuTture units; (b)

"new" d1seases or parasites or1g1nat1ng from such units. In certain places -
pollution and eutrophication and in others the impact of acid rain.have
affected charr lochs. H/dro -electric 1nsta]1at1ons which often favour '

the same large h1gh]and 1ochs as charr, do not seem to have harmed charr

populations.

At the present time there are four major chafr Tochs which are wholly or
partly within National Nature Reserves managed by the Nature Conservancy
Council in Scotland while several more, as well as a number of smaller
ones, are similarly situated within notified Sites of Special Scientific
Interest. The wildlife on land carrying either of these official

designations is protected to some extent from adverse developments and/or

introductions.
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DISCUSSION

The charr in Scot1and has been a much neglected fish in the past by
Zocal 1nhab1tants and oy ang]ers and research workers. The reason for -
1ts 1nfrequent use as a resource was probab]y the fact that th1s spec1es'

owxng to 1ts cryptxc habxts was se1dom encountered and d1ff1cuTL (by 15

contemporary‘methods)‘to harvestu Only in the few locations in ScotTand,’

where charr m1grate up streams to spawn would this be possible to any
extent. It is 1nterest1ng to note that 1t is very rare to find a Gaelic ;
name'foria;?och tbat'refers mo the presence of charr, wh11e those re;enrﬂno’f?
,ﬁo-sa}mon,lt;out-and_pikg (ajso5;o yarrous_b1ros and mamma1s) are not

uncommon o

Sport~ang11ng d1d not get underway 4n the Highlands until the late 18th
Century but in the fairly prolific wr1t1ngs on ang11ng that were produced
from then on, very 11tt1e attention was paid to charr, which were usually
regarded as an oddity and not a worthy target species for anglers. In
more recent,times little research has taken oTace on Scottish charr as the
emphasis (and government funding) on fishery research in Scotland has been

directed at tne main commercial species, the Atlantic salmon (Salmo salar)

and migratory (sea) trout (Salmo trutta) and, to a lesser extent, at the

main anglers' species, brown trout. University research has been on

‘similar lines.

'Had large migratory cnanr been present the picture would have probably

been quite differént. Investigations on Scottish charr have mainly been
undertaken by individual enthusiasts, often in their spare time. At

present however interest in the biology and ecology of charr is increasing -
one reason being that these subjects offer (in Scotland) almost virgin

fields for research.
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frecuently catch charr over 500 g in vfeightl

A more detailed survey of angling catches of charr in Scotland will be necessary
~Before a full picture can be draymoup but it i8 evident from the exisiing informstion
that chary are more fréquently fished for end larger catches teken then previously

ed.
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ANGLING FOR CEARR II\T SCOTL AND

‘Charr in Sco uland. are cons:Ld.ered. by many englers to be d.lfflcul't to ca‘hcn on
o and llre and vo be @ 'ram'ev" Tare and ¢l u“l’\f° flsh. e St -

The results of a ra’cher lmu, ued survey howovcr, 1nd.1c:aiec1 tha'b charr are r'augh't ’by
angling in & larze proportion of the lochs where they are known to occur (40 g »#
104 listed in the present naper) Fur'bher, it is likely that this number is an
e e ”z:estmawa as anglérs pay fail %o 1 rd -their. ca*!:ch O.L charr and 1n c'ema caaea
i Teil %o identify Chabrib k eery I7C4 :
Loch Garry (Perthshire) had wrongly 1d.en1:1f1ed. cha.:rr as ‘belng Juvem_le raln'bow
trout, (Szlmo geirdnmeri, Richardsonm).

Chart may be caueht by accident in the course of flshlnn' for trouty tut in a number
‘of lochs are fished for deliberately, (Erlcht Garry, Maree, Vo:.l, Lvhnaig, an .
Seilich, Errodain). Most of the. angling methods used to-.catch charr are those
o pr..ctlccd. in normal trout flshwn“ using ‘balt, fly or spinning lures. Anglers
f f‘nec*allsmg in. anglmg for- ¢charr may - ur-mer adapt these trout anghng meuhods
*-'s:re«,lflcal:.‘f for c2 T,ch:mg char‘: e ol :

et - y"’9~: rrent oned; .a*l: }sz_lm flshlng ln Locu, Garry (Per*hshlre}

e ha sucebs:f‘ally cauga‘b chery by allowing his #ly line to sink much deeper than in.
" the course of normal fishing. A line fished normally was not successful in catching
charr. MclLaren. (ners cotm.. 1979) found. that fly fishing was frecuently successful
wn catching charr in Loch Maree- and.in 2 number of other lochs. in the-Northern
‘Highlands. Spinning and trolling with small spimners is also a successful method of
catching charr; Burns, Cairney (pers comm. 1979). Cempbell (pers comm 1979) caught

_charr by usvng tackle s’mll,.r to that described by Frost (- ) for catching charr
in Windermer - , ~ e e

“Bait fishing using mainly worms and maggots is comonlv used for catching charr.
The current rod caught record in Scotland (a charr of aserlky from Loch Insh) wes
‘talken using a bottom fished earthworm. ,

A vatermoster tackle rigged with multiple hook droppers and baited with maggots is
frequently used by anglers fishing for charr in the Trossachs area. Greer has found
this to be a successful method in Loch Garry (Perthshire) pacticularly if the tackle .
is retrieved very slowly a2long the bottom. Williams (1979, 1980) gave a full . o
d°3cr1'o‘b10n of methods for charr fishing in severzl ar-t:_cles in 'hhe popular angllng ; %

SSS»

Large individual catches are reported. Creer (in prep. ) mentioned a catch of over
200 charr, taken by three anglers in Loch Garry (Perthshire) during an afternoon and
evening. - McLaren (pers comm.1979) stated that catches of over 20 charr in a single
. outing were taken in Loch Maree. He recorded one catch of over 100 charr teken in an
evenings fly fishing. Cairney (pers comm 1979) has taken up to 40 charr in Loch
Fhrodain and up tc €0 charr in Loch an Seilich in single outings.

Loch EZricht Craﬁ* (pers comm. 1973) few charr in excess of 23 cm (c.100 g) length are
ta%ken by ang,l*n Halloch, (1910) however, czught a charr of approximately 1 kg in
weight in this loch. Walker (1975) caught a charr of 30.5 cm in Loch Garry bul
- few fish greater than 25 cm in length are caught here. In most lochs a charr
is considered to be 2 large fish. luch larger charr are however cormonly

in Loch Insh. HcBain (pers comm. 1978) reported that anglers fishing for salmon herd

4

The size of charr taken by angling varies considerably according 1o locality. In




"SPAWNING

Little previous information is available on the spawning of charr

jn Scotland. A summary of information at present avai]éb1e isAgiven
in Table . A]l the populations studied so far %Ppear to spawn in
the autumn and there is no- evidence of spring spawﬁng as occurs in
Windermere (Frost 19 ’) in England. The only detailed ﬁnfofmatioﬁ »
ava11able to date is from Loch Luxchart where Mills (personal
':commun1cat1on) caught numbers of charr wh11e 9111 netting for p{k
dur1ng the autumns of 1958 and 1959 (M111s, 1964). The data on gonad .
ccndition (Figure - ) 1nd1catn that in 1958 spawning probab]y took

p]ace from 1ate October to late Novenber and in 1959 from mid October

. to mid November.

o=
=

A]though it is probab1e that the majority of Scott1sh charr spawn in :
the 1ochs themselves - usually along wave-washed shores or over off-
shore reefs - it is clear that there are a number of populations which :
m1grate into running water during the spawning season (Table ). The
stream chosen may be the inflow (as at Loch Tnsh and Loch na Sealga) or
‘the outf]ow (as at Loch Tarff) of the loch concerned. There appear to
be no detailed observations of the spawning act or the actual site of

'spawning in Scottish waters.

. Information on the fecundity of charr in Loch Luichart is available
from the samples taken by'Mi11s (personal communication) and shown in
Figure . 1In 1958, females with a mean length of 210 mm (range:
197-220) had a mean fecundity of 319 eggs (range: 257-406). In 1959,
females with a mean length of 233 mm (range: 192-293) had a mean
fecundity of 308 eggs (range: 200-437). The relationship between

fecundity and length (Figure ) or weight was poor, but the average

number of eggs per gram body weight of fish was 2.42.
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SIZE, AGE AND GROWTH

Adu]t charr 1n Srotland vary great]y 1n size from one loch to another _x5¥;_i5
; : ),v For 1nstance those of Lochs Doon and Eck are smai] w1th
fnean Eengthélof ‘:5n&if cm, and we1ghts of .'dnd' qm respectTVPTy, 14
-iwhereas those of Lochs Borra]1e and Tay are much larger w1th mean Tengths

-nnf;;i_ . qnd cm,_and we1ghts of ﬁln.and | : gm, The reasons for ua'!

i:these d1fferences are uncerta1n The Targest known Scott1sh charr was

“gm in we1ght and came e Loch dnt

‘Thé age?of a iarge number of Scottish charr from mdnystCatTOnsfhas beenr
fdeterm%ned us1ng 1och sca]es and utolxth3 (see Swan 10 ) “The adult -
populat1ons of many Iochs were usua]ly dom1nated by f1sh of 3 4 or 5
.years of age (eg Lochs Garry, Rannoch and Awe) but in some: waters (eg

Loch Insh) much older charn occur and fish of 8 and 9 years are not

uncommon (Table ).

: The'gnowth of charr is variable (Table ). In some lochs (eg Lochs Garry
and Awe) growth in 1en§th is slow,ane fish taking some 4 or 5 years to
rénch about'ZQ cm. In other waters (eg Loch Insh) growth is much more
rapid and fisn‘aré usually well over 30 cm after 4 or 5 years. The growth
of the two races of charr in Loch Rannoch is of special interest. It appears
that a?though the benth1c form may grow more slowly than the pelagic one -

at first, after 4 years-growth in the benthic race is better and most of

the larger (and older) fish belong to this group.




PARASITES

Ectoparasites

A otal of some  adult charr from different lochs have been
examined for ectoparasites. The majority of fish have none, and oniy'
two species have been recorded from others. The details of positive

records are given in Table

In charr from several lochs, the base of the tail shows small whitish

-

cysts which contain large numbers of the protozoan parasite Heneguya. -

- eAderdsu

The most obvious ectoparasite of Scottish charr is Salmincola s asiz

a parasitic copepod usually found attached to the walls of the gill
caVity (never the gill filaments), but occasionally on the fins. This
pafasite’is kndwn to occur in 0n1y 5 of the Scottish Tochs (Doon, Lee,
- Mey, Stack and Tay), but up to 60% of the charr in ﬁhese populations

may be infested. In some lochs (eg Loch Lee) about 15% of the brown

‘ trout, Salmo trutta fario carry quite another parasitic copepod, Salmincola

gordoni, which is also found in about 1% of the sea trout Salmo trutta

trutta in tHe‘ River North Esk.




PREDATORS

. The principal predators of charr in Scottish lochs appear to be 6thar
fish. Mills (1964) showed that pike (Esox lucius) in Loch Luichart fed
mainly on other fish and‘that charr featured in their diet from Aprii
to August. Pike in Loch Rannoch have also been found té contain charr
on various occasions. In anj extensive study of the food of Tlarge :

trout (Salmo trutta) in Scottish lochs, Campbell (1979) Tists 9 lochs

where charr have been found in trout stomachs, He notes that small
trout may take small charr, but stresses that the large ferox trout

may be heavily dependent on charr as a main source of food and indeed

that this form of trout rarely occurs where charr are absent.

prone td attack by eels (Anquilla ahgﬁiﬁTa) when caugHt in 9%11 néts,

and in facf are clearly preferred to trout. Ho& relevant this is to

the natural éftuation is dncertain, but it seems likely that injured,
 dead or dyihgvcharr must be vulnerable to eels. Cannibalism also occurs

among charr, and a 37.5 cm charr caught in Loch Rannoch was found to

contain a ca 18 cm charr.’
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FOOD

Very ]iti?e information has been published on the food of charr in
Scotland waters and virtﬁa?]y nothing is known of the diet of young
fish. Table  summarises ﬁuch of the available information. The |
: food‘of_adu1t fish consists almost entirely of aquatic invertebrates:
sometimes it is dominoted by crustacean zooplankton and sometimes by :
. zoobenthos, often both these items form an important part of the diet.
Seasonal data from sevéra3»watefs;'eg Loch Garry (Greew 19 ), indicate
thatg as with whitefish (Siack 1957), plankton may dominate at.one’iﬁme.
"of the year (summer) and benthos at another (winter). Uncommonly, fish

(usua11y stnck]ebacks) form part of the diet - as at Loch Meallt
| (c:ampben 1976). '

“The s1tuat1on at Loch Rannoch is of part1cu1ar 1nterest (wdiker & Greer

19 ). Here, the two sub- -populations of charr have quite distinct

feeding habits. The diet of the pelagic form is dominated by crustacean

zooplankton (dsua]]y about 95% of the contents), whereas that of the
benthic form is made up a]most entirely of zoobenthos. Thus the

‘d1fferences in morphology are reflected also in the ecology of these

two forms.

Aithough the  stomachs of hany charr from Lochs Garry and Rannoch have
.been examined at spawning time, no eggs have ever been found. This

- contrasts with the situation with charr at Windermere (

and whitefish at Loch Lomond (Slack, 1957) where adult fish eat their

own eggs in large numbers during the spawning season.
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Colour-

‘One of the attractions of charr is the variability and sometimes
v surprising brightneésrof their colbur. Although there are undoubtedly
~major differences among many ScottiSh}pcpuiations, it must be remembered
that within any popu3at10ns ‘there may be variations related to size,. ee>,r‘
season and sexua] maturaty, An analysis of the adult colour and co1ouy
patterns in popu]atioﬁs of Scottish charr has been carried out using
 objective criteria and three reasonably consistént characters .were found
{o.be of value in charaéteﬁising colour forms. These were the persistence
of parr marks (which may be clearly marked as'qute absent in adults of
different popu1ations),»£he'patterﬁ of qutting (spots may be absent,
. ‘present on the sides on?y,Adr present on the sides and on ?be back, where
»fhey may elongate to form vermiculate matﬁ&r)‘and,the degré;-gfbbrightﬁesg’
,of red pigment, especially on the belly. Thev1aftef'was cateéorfsed using

standard colour charts and ranged from pale chnvaﬁ yellow through mandarin

and blood reds to deep magenta.

Table shows the colour typing of the few populations which have been

examined in detai]$ so far. Considerable variation exists but there is a
tendency for the dull, poorly spotted forms to have persistent parr marks
(eg at Loch Ness) whereas the brighter; beftet spotted forms do not have'
parr marks as adults (eg Loch Lee). There is no detailed information on.
the colour changes in any popu]at1on related to age,season or sex. The
colour of the two forms existing in Loch Rannoch is quite obviously
different, the benthic form having pérsistent parr marks, no spots and a
dull colour whereas the pelagic form has no parr marks, faint pink spots

on the sides and a general dark claret colour on the body.
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Walker and Greer (in prep) discovered, in 1975, two horphometrica1]y: '_
distinct.sympatric forms ef charr in Loch Rannoch. These two forms
a1$o show differeﬁces in their ecology. Analysis of héavy metal

- concentrations in viscera and muscle tissue also revealed substantial
differences betweeh the two forms.  This is the first fecorded instance
of two symﬁatric forﬁs of charr occurring in a Scottish loch and apart

from the two sympatric forms in Windermere described by Frost ( .

is the only record of this phenomensain Britain.




MORPHOLOGY
Meristic characters

A detailed study of  meristic characters in samples of adults from.
Scottish lochs has been carried out. The Togistics and methodo]ogy  ;‘ 1'
of this work has been described in a pre11m1nary paper (Friend 13 )
and the results from the basis of a more detailed paper to beApresented‘;
. elsewhere (Maitland & Friend 1982). It ischeér from this that there
aré considerable and consistent differences in the morpho]dgy of various
populations. How much of this is due to ecotypic'and how much to
phenotypic vériation is uncertain and considérab1e further research is
warrented in this field, especially using modern techniques such as

eletrophoresis, etc. . ! s

Two examples of the variation in meristic characters are givéh in
Figure s Thé number of g?]ﬁ rakers ranges from 13 to 17 and, as in
whitefish Coregonus | ( ' ) may have evolved

' differentially in re]atfon tb feeding habits. Thus a low mean gill rakes
number is found in populations such as those at Loch Eck (Si£e>9) where'
the ffsh are small and inccnspicuous.in colour (Table ), apbarently

having been forced into a benthic habit by competition from whitefish

and trout (cf Nilsson 19 ). The charr of Loch Stack, on the other handA\

have a much higher mean gill rakes number as is appropriate to their
pelagic and plankton-feeding niche in this large Toch. Considerable
differences occur too in other characfers, such as the Tength of the dorsal
fin (Figure ) where long fins appear to be commonly associatéd with

dull benthic races and short fins with the more brightly coloured pelagic

forms.




EXTINCTIONS

It is quite certain that charr are now extinct in some Tochs where
’ ihéy were previously abundant. The best documented case is that of
Loch Leven ( e )vwhere charr were at one time very
common and L ' - 5

However, in 18 the loch level was lowered by some m and its

surface area by = as part of a local land drainage and

-reclamation project. Charr appeared to disappear shortly after this

and have never since been recorded in this well fished and studied
water. The population formerly present in St Mary's loch also appears

to have diéappeared thdugh the reasons aré less clear.

In %ecent years it apbéars that acid precipitation may haQé changed
the water chemistry of many lochs iﬁ gféﬁite unbuffered areas, It is
well known that this efféct in Scandinavia'hasﬂéaused the extinction
6F many_popu]afiohs of charr»( ‘ | ) and some other
fish. Certaih]y, réceﬁt fishing (gill netting and angling) in.severa]

lochs Tikely to be affécted in this way have failed to produce any

char~. The watersconcerned so far are Lochs Grahnoch, Dungeon, Achray

-and Ven}acher.

Vodns

Charr have never been recorded in several Scottisqé where their presence
“on historical grounds seems likely. Examp]eé of such waters are lLochs
Lomond, Shiel and Tummel. Loch Lomond is one of only two Scottish lochs

to contain whitefish (Coregonus lavaretus) and it is known from

Scandinavia ( : ) that where this species is
introduced to waters containing charr the latter often disappear,
apparently through competition. However, in Loch Eck, both whitefish
and charr co-exist - though the latter are unusual morphologically (see

below). In shallow waters such as Loch Tummel, it has been suggested

that the bresence of pike may eliminate charr.
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Running waters

Although, as pfeviqus1y discussed, there are no anadromous charr left
in Scotland and al]»exiSting popu?atfons occur predominantly in Tdchs,"
Fish are not ﬁnfrequently found ih‘running waters. Some of the more
recent records are ]i§£ed1§n}Tab3e . These appear to fall into

several categories:

W o Bish accidently‘entrained'into power station systems and forced
downvtream (eg f1sh in che Rivers K:ngle and North Esk bclow the hydro-

~electr1c stat10ns on Lochs Qua1ch and Lee).

Sl Ripe fish Which may have accidenta]ly'vaed downstream into

- outflows during the spawning season (eg fish caught in the:River NesS
v , ‘ _ o b

below Loch Ness)s
3. Ripe fish which have actively migraﬁed upstream during the autumn
into suitab1e¢inflow burns to spawn. Formerly the Loch Insh‘population
was thought to be the only one with this habit, but it appears that the
same situation eXists at Loch na Semlga, possibly Loch Meallt, and

~probably other Tochs.

4. Young'fish (probably 0+ and 1+) which, Tike trout, use suitabie
inflow burns as nursery areas. The Loch Meallt population is the only

“one known to have this habit.
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Charr are inexplicably absent from a number of 1arge and apparently
n Scetland
suitable 1ochsL(eg Loch Sh1e1) and the1r presence cannot be assumed
ias it can w1th brown trout. Tonvonen (1972) con31ders that sha1lowness -
:e;and sta1n1ng gf the‘water<by}aum1c{bo;ioxdq toqether w1th ‘the presence
i;k:of some other "sh :pec1esJ(eg'1hf'efwsh) are contri but1ng factors ;

xrespons1b]e for:the absence of charr from many otherw1se su1tabie

Fennoscand1an 1akes. These factors do not howaver dpp1y to le Scotilsh i-

~ lochs w1thout charr.:, R e e




HABITAT -

Standing waters

2

available are given i
"éspétiaITy'uplaﬁd‘ones are glacial in or1gxn.' Many Tie baQTnS, some

of great depth geuged from acid, weather*r931stanf rocks. Others are

ponded back by glac1a1{m0fajéE A11 suah %ochs are OTTQO[VOphTC in

haracter
t»,tH r catchments. In a large nummpr (eg Loch S1onas<a|g)>1|li1e
3sed1mentat1an nas ta Eﬁwpface (?enn1ngtgn et al 9/2) ~The phySTCdT and
7ChEﬁ1Cal cand1t10ns'an,5¥ﬂttlsh Ch3Y>>sOCh§ 1nchate Thax,wf qenera1
'Athey are 1arge deep 1ochs 1n areaJ of med(wate élﬁﬂ{ufc at;Vary1ng disi?ncgé‘-
from the sea with an acid to neutra] water thCh 13 1ow in nutrients.
Data on conductivity, sodium and chloride show ‘that the areas concerned

are oceanic with significant amountsof cyclic salts in many waters.

Of considerable intereét is the question, not only of the hafure of
charr 1ochs.themse1vés but how these relate to the fresh waters of Scot]énd
as a whole. In terms of number, oﬁ1y a.small frattion (C %) of the

lochs in Scotland greater than 4 ha (Smith & Lyle 1979) are known‘to
containrcharr. The charr lachs, on the whole, represeht the larger waters
(Table ) which are also the deepest. bne of the best known areas of
Scotland 1limnologically is the Tays1de area (Ma1t1and 1981) and here
comparisons of the known charr lochs w1th those of th° area as a whole
are of considerable interest (Table ). The data show quite clearly that
the charr habitat in Tayside tends to be the large lochs (six out of the
seven largest lochs contain charr) in areasof moderate (but'never high)
altitude and base poor geology. It is perhaps significant that the only
base rich charr loch in the catchment (Lobh Leven) is one in which the

species has become extinct.




two spec1es were hybr1d15ed successfully (

~and it has been suggested (A F Walker, personal commun1cat;on) that if
such hybrids were 3ntroduced to waters (such as the Uaine lLochs) the -
5tork could have separated back into the present types: this would

explain the preserﬁ: odd communities in these waters. Y'\u% mu\?»ui s,\-.\\w \H

el \QM w\\tﬁw \"6 swm>. w\\\g\ \u)w} {&“M; Q;w!‘sw.kﬁ uw‘.m»ﬁ\&g\\m>

Charr arv1ved in the new]yamade !och Errochty in the late 1950's by
way of the tumme! wh1ch p1cks up water from the upper River Carry -
4 'the fvsh or1g1nat1ng frem Loch Garry. S1m1¥arly, in the new CrUachan
ReServo1r - part of the Cruachan pumpeduttchO( hYdP0”P1PC tric scheme

ok
(constructed 35 Lach Awe-w charr are now quxte common hav1no presumob]y

‘been pumped up through thelﬁm tunne] and o a1t1tudo of the pumped-

'7-;storage system by 1t¢ g1ant turbines. :
: ; i

The information on tharr‘in Scottish lochs has been carefully documented
by the authors, based on published data (eg Hag&ie 1940, Campbell 1979,
etc), unpublished communications from var1ou< people and personal fishing

Yhe cacceal vecsion
records. The master Tist ~uiaek 1s regu]ar]y up-dated and

(Aggardin V)

;gIE::ﬂ:ﬂ::&, at present jncludes - different lochs, the distribution
of which is shown on F1gure . - Only a few pobu1atiohsroccur in the
southern part of Scotland, the great majority being confined to the
north-west. No existingﬂpopuTations aré'found in the sbuth—east, and
though there are many'tharr lochs throughout the Western Isles, there

is only one population on Orkney and one on Shetland.
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DISTRIBUTION

The indigenousvfrashwater fish communities of Scotland date from the
retreat of the P]éistooenericewcap about 10,000 years ago (Varley 1967);
Initiai recolonisation oou1d only bé carried outrby speciés ab]évto -
‘Tive in both sa]t and fresh water, and therefore the number of native

i;specaes now.common over Scot]and and v1rtua]1y the on]y spec1es 1n

' dthe north and west, 1s sma]] sea lampney (Petromyzon mar1nus), river e

,1amprey (Lampetra fluv1at111s),At1ant1c saTmon (Salmo salar), trout

.

_(Su trutta)s charr (Sa1ve11nus a]p1nus), European eel (Anguilla angu111a)

'j‘three-sp1ned st1ck1eback (Gasterosteus aculeatUQ), and ten- sp1ned :

st1ck1eback (Pung1t1us pung1t1us) These spec1es probably reco]onnsed

; Scot]and by mov1ng round the coast as 1t became progress1ve1y free from
ice, penetrat1ng r1ver and loch systems Other, purely freshwaten,
species gradually d1spersed from the south of Br1ta1n northward but

some have apparently not yet reached Scot]and while most or those

which have (eg roach, Rutilus rutilus) are restrjcted to the south of

the country.

From the,orig{nal anadromous stocks. of sea trout and séa charr the ’
present sedentary populations of brown trout and freshwater charr have
developed. There aré no longer, however, any populations of anadromous

charr in Scotland.

Most of the existing populations ochharr are natural ones, but some
have undoubtedly been created, intenfiona]]y and unintentionally by man..
il ) refens to MacLaine of Lochbuie stocking his lochs on Mull with
alpine charr, while Maxwell (1926) has given an account of his
introduction of charr to Loch Ossian. The charr (and brook charr,

Salvelinus fontinalis) of the Uaine Lochs were introduced during the

1890%s ' ). At Howietoun in 1892 these




in Windermere, information on the status and biology of charr in fhe':
;Br1t1sh Isles is fragmentdry and general]y-qa%%e Tnadequate. Apart .fom ;
‘the fact that theyéfgﬁg;gzhsésgazgﬁﬁﬁérz populations still to be diecover(u
_fthe current ex&stence mr severa? of those whxch have is ln doubt and n('
'“most Sites there is v1rtua11y no 1nformat1an on even simple aprCls O:VV.'
‘local b10109y» Such as spawn1ng time and STte, ages and orawth ra

Feeding hab1ts, etc. Apart from the studies at W1ndermere, some work
Tre]and and the recant account from Scotland (LampbeTT 9/&),

v‘wark’1s be1ng carr1ed out at present :

G % » , &%@&m\’\ﬁ : : oo 1
jThe present paper s a synthesis af“the data &%mpﬁegent ava?labTe on ihe

':“ charr of Scot]and MOSt f 1t"has been,so far unpubi:shed‘j The work or

. Lour 7
the &heee authors has been carr1ed 0Lt 1naependcntly on different aspecis

of the biology of this fish though there has. been coTTabora tion and exchange
' of material from t1me to time. Much of the research was carPTed out by
_Mr‘“G F. Friend over a period of -about 25 years. During this period he
pub11shed two short papers on charr (Fr1end 19565 1959) but unfortunately
~ his death in 1979 took place before he was able to prepare the bulk of h1s
material forjpub11cat10n. It is 1nE1uded in this paper along w1th the

heta
results of recent studies by the other #&we authors.
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This paper-rev1ews avallable 1nformat10n on the charr'1n Scotland and
presents'new data on_1ts biology. This T1sh 1s much commoner than
formér1y supposed énd occurs in a large number of Tochs,.partlcu1ar1y :
in the.north and west of the country. All known sites are Tisted
and analyses of habitat characteristics presented. Extinct popu1aﬁions
are reviewed. Meristic data on samples 6f charr from a number of
habitats are tabulgted and compared. There is considerable morphological
variatioh among populaticns. Ecological data on food, grd&th,.pérasites
and reproduction are presented and reviewed in relation to previous
studies. The conservation of ﬁharr and aspects of future research,

_ sport fishing and otﬁor topics are dfscussed. A comprehensive

RaowA
bibiiography of a]]Lreferences to Sco»t1sh charr is appended.




INTRODUCTION

The arctic charr, Salvelinus alpinus (Linnaeus, 1758) 15 a stencthermxc

vhoiarct1c spec1es occurr1ng W1dely 1n lakes and some r1vers in northern qmé‘;
Europe, As1a and North Amerlca. L1ke many other Salnon1dae, the northern
popu1at1ons are anadromous and maJ grow to a targe individual size, wh110
“the southern populat1ons are pure¢y freshwater and often of small Tﬂle1fUdTiE
"size. In some areas the species is important commerc1a11y in net f1sher1es, ;
T SceVand, \\NM, e Do W Busm \urgé«\ mn\ o Bor ay Clphad, are contamed,
in other areas 1t is ang1ed Charr appear to be sensitive to potlution and

,.other stresses andka number of popuiat1ons - paxtwcuiar1y in lakes on the f

-"'southern edge\of t e geo h1c dzstrlbution of‘the SDPCTeS -hava becnme ,:;f

A'::3xt1nct,1n the;lasrﬁzﬂo;yeafslﬁ

In the Br1t1sh Is1es there are we]l over i hundred 1akes conta1n1no ;

charr popu]at1ons The ma30r1ty of these are in Scotland but there are

S cons1derab]e number in Ireland about twe]ve in the Lake District of

England andﬁ:Jhu in Wales. Systemat1ca11y, the British charrs (T1ke
those in other parts of the world) are 1nterest1ng because the1r 1oca]
races are often quite recogn1sab1y different from one another. However,

» though it has- been known for a 1ong time that the morpho1og1ca1 range of
variation of charr is a wide one, the evidence for it has been imprecise

and based oftenvon a few specimens only and no knowledge of habitat.

Inevitably this has led to confusion in their taxonomy for though
Day (13%7) regarded all British charr as belonging to the single species
Salvelinus alpinus, Gunther(1%8) and Regan (\a ¥ ) between then distinguished

at least 14 species of charr in the British Isles alone. It is accepted
now that all native charr in the British Isles do, in fact, belong to the

plastic Salvelinus alpinus - though it must be remembered that there are

several thriving populations of 1ntroduced American brook charr, Sa]ve]xnus
fontinalis (Mitchell, 1815) in various lakes. R&tu\\\, shada Qmw\mbm\mu\
Oraern Frovn T‘\uwu\ bt b iFredatsd : (D_%Neh,
(}&%QNA ’:fen*\w':.\ bﬂ\’\"“ﬂ} |
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