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library housing an unrivalled collection of books and periodicals on
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Natural Environment Research Council, the FBA is able to link up with
other institutes to provide a wider range of environmental expertise as
the occasion demands. Thus, the FBA is in a unique position to bring
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problems, salmon counting, ecological effects of reservoirs and other
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effects of chemicals on plants and animals.
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SUMMARY
1, A batch of 1188 salmon ffy ware released at a point in
Bollihope Burn, Co. Durham on 30 June, 1988 following an elecirofishing
census of indigenous brown trout and stone loach on 22 June, 1988.
2. On 5 September, 1988 a double electrofishing was performed at
aach of gsix marked stations within the stream. The results showed tbat:
(a) Some salmon fry had moved upstream for up.to 50 m,
despite the presence of a minor obstacle.
(L) Fry had moved downstream for at least 450 m.
{c) In September the dispérsed fry were as large as,

or larger than, those which remained close to the point of release.

(a) For downstream dispersing snimon;pbpulatidn”density
inlSeptember (& fish m-z) could be related to distance downstream 6f the
point of release (x m) by the equation y = -0.0597 1n x + 0.3773.

3; A reégat of this experiment in 1989, usiﬁg impro&ed

procedures, is suggested.






INTRODUCTION

There is &ebate over the extent to which young salmon disperse
from the sites of redds after swim-up. Some workers consider that
dispersal at this time is limited and thaf most supernumerary fry
perish., This seems unlikely as appreciable dispersal should lead
to higher survival rates and fuller exploitation of available habitat.
The upper reaches of Bollihope Burn were used in a simple investig?tion

of dispersal of young salmon following "point stocking".

THE STBEAM
Bollihope Burn is a moorland tributary of the Riyer Wear.
A waterfall at Harewood Quarry some 650 m from the confluence with
the'R:~§ear is iﬁpaasaﬁle to adult salmon (Salmo salar L.) and sea trout
(S. trutta L.). Upstream of the fall there are c. 10.5 lm of'potential

spawning and nursery streams which contain indigenous populations of

brown trout (S. trutta L.) and stone loach (Noemacheilus barbatulus L.).

SAMPLING STATIONS
~ The salmon fry were introduced immediately downstream of thelroad
bridge at Nat. Grid Ref. N¥/985352 and the 14k m length of stream
immediately downstream of the bridge was designated "Stakion an, ‘The
positionﬁ of five other stationg,relati%e to Station 2, are shown on
Figure 1.. The, dimensions and areas of the statiops are given in Tablé.l.
Between Stations 1 and 2, just upstream of the roadbridge, the stream

flows over a smooth concrete ramp with a height of 0.6 m and a slope of 14°,
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Linear map of Bollihope Burn to show positions of
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lower ends of each station downstream from the
downstream side of the road bridge are shown.



TABLE 1. Dimensions of Stations 1 to 6 in Bollihope Burn,

based on measurements in dry weather on 14 June, 1988.

STATION NO. Length Mean width Arga
(m) (m) (m™)

1. 10.36 7-11 73.7

2. 14 .02 6.10 25.5

3. 10.06 ' 3.71 : 37.3

b, " 10,06 : 3.76 37.8
‘"5, 11,28 5.38 60.7

6. '  10.06 Lo17 4.9



The stations were selected, by eye, to all contain Qimilar areas

of shallow rifflq,which‘EQ“Aséuméa'ta"bé‘good salmon habitat,

'~ PREVIOUS STOCKING
In August 1986 22,000 underyearling salmon weré stocked in
Bollihope Burn by Mr J. Cave, on behalf of the Northumbrian Water
Authority, at a site 800 m long downstream of Bollihope Bottoms Bridge
(2.14 -2.94 lan downstream of Station 1) after'removal of ahout 70% of

the indigenous brown trout population by electrofishing.

PROCEDURE & METHODS

Each station was given a double electrofishing on 22 June 1988
and estimates of the indigenous populations of trout.and stone loach
were obtained by the method of Seber & Le Cren (1967).

The salmon fry were fed fry from Kielder (NWA) hatchery.

A subsample of 30 were killed, weighed and measqred and 1188 fry were
;eieagéd at Station 2 onuﬁo June 1988,

On 5 September and 3 November each sfation was double.fished and
population estimates were obtained by the Seber & Le Cren method. There
wa; some doubt about the continuity of operation of the electronic .
equipment on 3 November, so this account refers mainly to the results of
S September.

Approximate estimates of biomass were obtained by use of the
length:weight relationship; given in Table 2. The relationships for

trout were applied to both salmon and trout.



All months 0.0065 3.166

TABLE 2. Values of the constants a and b in the equation w = a
where w.- fish weight (g) and @ = fish length (cm).
Values of the correlation coefficient (r) and the
probability (P) for the 10915 transférmed data,a:e“a}s? shown.
The déta for trout refer to the Trout Beck system in the
northern Pennines (Crisp et al. 1975). The relationshiph”
for stone loach is approximate and isicbased on mean lengths
and weighta given by Ménn {1971) for two streams in
southern England.
- TROUT
Age group Month a b r .P
0 July/August 0.00621  3.4952  0.9772 <£0.001
0 October 0.01313 2.9058 0.9704 <0.001
o/1 May 0.01313  2.9157 0.9339 <0.001
IT .and “.May 0.02516 2.6738 0.9876 <0.001
older
1 and July/August 0.01540 2.8903  0.9935 <0.001
older
I and October 0.01076 13.0133  0.9877 <0.001
older
STONE LOACH



”

RESULTS

1. Population densities and biomasses of trout and stone loach.
+

k] . . ' .
In June O group trout were found in Stations 1, 2 & 3 only, at

population denaities of 0.1 m-z or less and biomasses o? less than
. p .
0.075 g m-2 (Table 3). However, this praﬁably‘?eflects the small size and
consequent difficulty of capture of thesme fish in Jgﬁe s In
September they weré recorded in.all but one of the stations at ratpaf higher
densities than were estimated in June. Older trout were found at all
" stations at population depsitieg qf 0.1 to 0.5 fish m-2 and biomass;s
of 1 -8 g¢g m-z.' Stone loach were foun; ;é-stagions 2 and 5 at low

population densities and biomasses of 0.4 - 1.0 ¢ m-zi

2. Population densities and biomasses of salmon in September.

0O group salmon were found at all stations (Table L4), but in
relaéively low numbers and this is the main reason why it.was not possible
to attach 95% C.L. to the estimates. Population densities and biomassés
were broadly similar to those observed for indigenous O group trout
(Table 3).

3. Dispersal of O group salmon between June and September.

The data (Table 4) clearly show that between 30 June and 5 September
the O group'salmon dispersed from Station 2 to all other atations and
gave population densities and biomasses in those other stations similaq‘
_to those of O group trout (Table 3). The presence of salmon in Stafiép 1

is clear evidence of upstream movement, which includes scaling the

conéfete rampe. Downstream dispersal covered a diatance 6f at least 450 m.
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TABLE 4. Eatimated minimum population density and biomass of

0 group salmon at each station on 5 September, 1988,

LY

¥
Mean weight of salmon and number captured (in patrenthesis}.

‘ {
are also shown.

STATION Minimum Minimum -1
Populatéon density Biomggs Mean weight fish
(No. m ) (gm?©) (g)
1, 0.027 0.100 3.70 (2)
2, 0.269 0.481 1.79 (23)
1. 0.107 0.186 1,74 (&)
. b 0.053 0.118 ' 2.23 (2)
5. 0;016 0.052 3.16 (1) .

6. n.o&a 0.129 2,71 {2)



The estimated mean weights of fry at stations other than Station 2
{Table 4) are based on too few fish to be conclusive. However, they
do suggest ;hat the fish which dispersed froﬁ the area of release either
were above'average size when they dispersed ;} had grown more rapidly
after dispersal than had those fish which did not disperse.
The population density at each downstream station in September
(y fish m ~2) can be related to distance downstream of the point of
release (x, m) by the equation:
¥ = -0.0597 1n x +0.3773 (n = 5, r = -0.9739 and P <0.001.)
Predictions baéed on this equation are a good fit (Chi-squared = 0.49, P >Q.99)

to the observed population densities. . ..

L, Growth of O group trout and salmon.

The growth of O group trout and salmon between June and Novémber ‘
is summarized in Table 5. The initial and final waiéhts of the trout
were higher than those of the salmon. Hovwever, the instantaneous growth

¥

rates of the salmon were rather higher than those of the trout.

S5« Upstream movement of salmon from the 19086 stocking.

During electrofishing on 3 November 1988 a salmon of 13.0 cm (24 g) vas
‘taken at Station 6 and another of 13.8 em (29 g) was taken at a site c.100 m
upstream of Bollihope Bottom Bridge (NY/004350). These two fish were
almost certainly residual fish from the stocking in 1986 and had moved
~at least 1685 and 100 m,respectively, upstream of the area where they were

originally released.



-1
TABLE 5. Mean weight and mean instantaneous growth rate day

for 0O group trout and salmon in Bollihope Burn,

Mean Instantaneous growth rate déy-1 = Ew = 1In Wt~f-lﬂ v
: \ .

t

Where LA is weight at start, w, is weight after time t

t
and t is time in days.

Date . Trout . Salmon

Mean weight (g} + 95% C.L.

22 June , 0.694 + 0.251 -

30|J?ne - 0.504.:_0.068

5 September 2.945 + 0.352 2.173 + 0.244

3 November 2.974 + 0.530 2.446 + 0.283
Instantaneous growth rate da)r"1

June - September 0.019) 0.0218

June -~ November . | Q.0109 . 0.0125

“*



DISCUSSION

The present data have several deficiencies.

The main problems arose from the relatively small number of salmon stocked.
This led to lack of precision in the population estimates. 'Nevertheless
the results.cleariy ;howed that upstream dispersal of up to 50 m can

occur, despite the presence of ob;tacles, and that downstream diapérsal
occurs to distances of at least 450 m.

The atock?d fish were 'fed fry", though not far paét the swim-up
‘gyage. It is doubtful whether the use of "fed fryﬁ rather than "unfed
fry" affecfe;Athe f;sait; obtained., .

It is arguable that it would have been valuable to obtain census
data on several'occaaions between the time of atocking and 5 September.
This temptation was deliberately avoided in order not to disturb the
population unfil‘it had had time to disperse and until iﬁdividuallfish
were large enough to be efficiently and h;rmlessly sampled by electrofishing.

It would be useful to repeat this experiment in 1989 and, in the
light of experience gained in 1988, the following modifications in
procedure are suggesated:

(i) Use larger numbers of salmon. At least 2000 should be used,
preferably more. However, this will depend upon availabiliﬁy;
| (ii) Add at least one new station ¢.1000 m downutream.of the

Station 2, and, if necessary, eliminate one or more of the 1988 stations to

compensate.
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