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by
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Tho Power Station with its associated do..m on tho lowor River Emo at
Ballyshannon is situo..tod at the hend of tidnl 'iater nnd is equipped with a fish paos
of 73 pools of the submorged orifice type. All ascending und doscending salmon
must use the fish pass end are counted. Thc dischargo water from tho powor station
enters the estuary through n. tailrace 16m wide o.nd 1. 6 km long.

The Electricity Supply Board, which 01IDS ond operates the power station,
also operates a salmon fishery there. From the fishery records together with hydro­
metrie records from the power station, it has been possible to investign.te some
aspeets of the passage of salmon into the R±ver Eme in relation to the f10ws in
tho river o.nd through the power stntion. .

In the course of a more general investigation of the movement of salmon in
the louer River Eme for tho years 1955 to 1960 inelusive, some features were
found in the migration,of the ascending salmon - in the Eme these are predominently
grilse. Two of these features were assoeiatod with different types of flow into
tho river system ond through the power station (Jackson & Howie, 1967). '

1. '{hen heavy rain produced a considerab10 riso in the inf10w
to the river system - such as would have eausod a spate before
tho eonstruetion of the power station - this usually was fol1owed
after an interval of some d..'1.ys by largor daily runs of salmon.

2. Pro1onged periods of sustainod high dischargos from tho pmmr
station wore aeeomponicd by mnrkod reduetions in the numbers
of salmon rOl1ching the pmwr station. In eaeh ease a recovery
in numbers fo11owed thc return to intermittent operation of tho
turbines. In two instonees, the sustained high flows lastod
more thon a ,wok and were follmvcd by peaks in the run of fioh.

Both these features were prominent in 1955 when a June flood gnve rise to
19 days of steo.dy high flows. The daily run then dropped from about 105 fioh
per day to about 24 fish por day. A peak (299 fish) oeeurred in the run at tho
start of the flood o.nd ngain whon intermittent running of the turbines ,'mo reoUI!led
(483 fish).

The purpose of this paper is to review these resu1ts in tho light of
additional data since 1960, ond to examine the reeords for evidenee of nny
assoeiation bet\lecn river flows ond tho arrival of opent salmon (kelts) at the
Ballyshannon powor station, and also of the effeets of rivor flo1m on tho
ostun.ry draft not fishcry.

* ltt. P. A. Jackson,
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In the period 1961-1967 there were onlj two relevant periods of sustained
high flow compnrab1e with the year 1955 in magnitude Md durotion (in August/September
1962 and in September 1967). On both these occnsions there was a reduction in the
dai1y i:un of so.lmon into the fish pass as 10ng as the steady high f10ws lasted.
However, in both co.ses the periods occurrcd o.fter tho end of tho main run, and
bocnuso of tho sea11 dai1y migration, this foaturo was not prominent. Noverthe1ess
0. period of 8 days did occur durine tho ma.in run at tho end of June 1965 whon tho
f10w was stoady and high as tho rosult of a s~0.11 summor flood. This doprossod
tho dai1y numbers of salmon reaching tho power station. Despito tho short poriod
of sustainod high f10w, tho po.ttom of ovcnto was much tho snmo 0.0 on othor
simi1ar occo.sions, o.lthough tho features were 1ess prominent thon in 1955.

The soquonce of evonts in 1965 eay be fo110wed in Tab1e 1 (p~go 4 ). Heo.vy
rain on June 14 and 15 uas fo110uod by increased inf10ws to the river syotem on
June 15 nnd 16. To contro1 this spate, the generation of e1ectricity '\m.s increased
on June 16 rcsulting in high discharges of water fron the power station. Although
the dischnrgo was stoady only on June 17 ond June 21 whcm i t was at the Ine"l.XimUI:l
output of the turbinos (90 cbm/soc oach), nevorthe1ess it was sufficiont1y oustainod
to dopreso the numbors of fioh roaching the power station. On June 23 one of the
two turbines waD token out of cor:uniosion for overhaul and thc other romained on ful1
ond steady load unti1 Juno 30. Rain on Juno 22, 23 ond 24 {J,ave rise to incroascd
inf10ws on June 23 to 26 which wero fo110wed by,o. good run of fioh on June 25 to 27.
Thio good run occurred in opite of the suotnined high f10u r.nd tho author suggeoto
thnt this was in response to spate wnter. The. interval of three or four days
bctv.reen thc ro.in ond tho run of fish ooems to bc thc time takcn for tho opnte watcr
to roo.ch thc pm'TOr sto.tion. From June 28 uilti1 July 1 thc nuobors of fish rcaching
thc power otation were again rcduccd, but they recovercd to fom 0. poak on Ju1y 3
fo110v.Ting 0. return 'in 10wer, f1uctuatine,f10us on Ju1y 1. It is apparent that ous­
tnined hieh f10wo from the B0.11yohannon power station are o.ccomponiod by n roduction
in dai1y mierntion when tho sa1mon are runniIig in Dodero.to or largo numbero. Howover,
from tho g60d run on June 25 to 27, which occurred during 0. poriod of high steady
f10"" it ifJ c10ar that tho sa1mon have no difficu1ty in roaching tho powor station
in timefJ of fJufJtainod. high f1m1O. It has also boen found fron the rccords ond fron
observations, that in vory low f10ws,·tho rosult of 0. drought, tho.salnon aro o.lso
ro1uctont to loave the estunry. These conditiono are in contro.st with the usua1
s~or operation of tho po~or station which givofJintornittcnt or wide1y f1uctuattrtg
yot modero.te dischnrgos, ond tho pattom of tho miGration of tho oa1mon into the
fish pass under these conditiono is now rega.rded as norma.1.

It has not been found possibio to tro.co o.ny conncct!on botweon flows o.nd
the f1uctuo.tiono in the nuoboro of sa1non entering the fish paos within a sine1e do.y•

On the Emo it is not possib1e to count the smo1ts. Except in very dry
soasons, tho ereat n~jority of tho omo1to do not uso the fish paos but descend
unhamed throueh the turbines (McGrath &Twomey, 1959) ond o.re first noticcd in
largo numbers in the estun.ry. The turbines are of thc Kaplan type with a hoad of
30 m. It is not possiblo, thorefore, to mako nny usefu1 observations on tho .
migration of o~lmon smo1ts in the Emo.

Regarding thc queotion of spent salmon (kelts) \>Te night expect thc river
f10\>18 in tho Emo to havo sone offect on the survival of kelts or on the time of
their arrival ri.t Ba11yshannon. It has bcen poosib1e to eXODine this aspect in
the records for 8 years, but no firn connection could bo detected.

Thoro is a draft net fishory in the efJtuary of the River Eme. During a
droueht, the netfJ tako 0. considerab1e ereater proportion of the run of snlnon
thn.n during 0. poriod of ligh average f10u (Tab1e 2) • At least three factors seem
to bo invo1ved. These are:-

1. The re1uctance of salnon to enter fresh '\vater during 0. drought.

2. The fnct that sone of the salmon taken by tho Erne nets be10ng
to rivers other thon the Emc, and it may be that more fish
bc10nging to other rivers arc prcsent in the Eme est~~ry in
tincs of drought. Hmfcver, the numbers appear to be sma11

~
1964).

~ .... _ 1) 3· Drnft net fishing beco~es'more difficult with increasing f10ws.
~vn . "s-t author's opinion that all these fnctors contribute to

(> o...ML tho invcroe relation that is found to oxist betwoon the magnitudc
of the f10\>1 and the catch by the netsmen.
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The author acknowledges permission granted by the Electricity Supply
Board to quote the fishery and power station records, and by the Minister
for Agriculture and Fisheries to quote the numbers of salmon takeil by the
estuary netsmen. Any views expressed are the author's and not necessarily
those of the Electricity Supply Board.
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Table 1. The effects of river flows und turbine discharges on the
migration of Salmon at Ballyshannon Power Station, 1965.

Average Hours
Inflow to discharge run per Number of turbines Daily

Rain river system from tur- day by used und type of run of
Date mm cbm/sec binas turbines dischn.rge salmon

cbm/sec Number

June--
6 - 54 33 24 2 Fluctuating 115
1 4 41 34 24 2 Fluctuating 120
8 - 33 40 20 2 Intermittent 112
9 - 21 39 23 2 Intermittent 200

10 8 43 29 15 2 Intormittent 129
11 4 1 39 24 2 Fluctuating 111
12 8 11 32 21 2 Intarmittent 261
13 2 32 38 24 2 Fluctuating 110
14 19 53 41 18 2 Intermittent 161
15 15 223 56 24 2 Fluctuating 105
16 1 110 132 24 2 Fluctuating 106
11 5 63 186 24 2 Steady 89
18 5 92 152 24 2 Fluctuating 12
19 2 115 89 24 2 Fluctuating 45
20 4 52 146 24 2 Fluctuating 10
21 2 43 115 24 2 Steady 31
22 9 98 111 24 2 Fluctuating 55
23 10 106 18 24 1 Steady 86
24 11 91 81 24 1 Steady 80
25 5 218 91 24 1 Steady 254
26 1 108 92 24 1 Steady 611
27 - 87 87 24 1 Steady 278
28 1 68 91 24 1 Steady 33
29 - 58 87 24 1 Steady 57
30 - . 27 74 24 1 Steady 55

July
1 - 37 54 24 1 Fluctunting 17
2 - 26 40 24 1 Fluctuating 315
3 - 42 33 24 1 Fluctuating 544
4 - 13 43 24 1 Fluctuating 277
5 2 47 32 24 1 Fluctuating 111
6 1 15 35 24 1 Fluctuating 70
1 - 32 32 24 1 Fluctuating 224
8 2 25 25 22 1 Intermittent 104
9 3 14 32 24 2 Fluctuating 98

10 10 14 30 21 2 Intermittent 184
11 2 23 24 21 2 Intermittent 336
12 7 27 28 20 2 Intormittent 190
13 4 31 31 24 1 F1uctuating 173

Notes:- (1) The run of salmon (mainly grilse) commenced in early June.

(2) Because of the location of the fish counter und because of
the operation of the commcrcial fishery in the fish pass, the
figure given for the run on uny date many not be a true
indication of the number of fish entering the fish pass on
that date; some mny be included in the previous day or
fol1owing da.y.
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Table 2. The effect of flows on the proportion taken by
the nets from the total numbers of salmon entering
the estuary during the fishing season.

Total run into Catch by Proportion of run 11
Average flow duringl

Year estua.ry nets taken by nets fishing season

Number Number % cbm/sec

1956 . 6220 970 16 I 59

1957 2690 960 36

I
11

1958 - No fishing - -
1959 2150 580 27 I 14

1960 3270 1000 30 36

1961 - No fishing - -
1962 9620 4150 43 10

1963 520 240 46 9

1964 5380 2020 38 16

1965 10990 1950 I 18 I 60

I
i

1966 12450 2020 16 63

1967 10020 5600 I 56 28
I
I

Notes:- (1) The figures are approximate.

(2) The total run into the estuary is the number of
salmon taken by the nets in addition to the run
into the fish pass during the net fishing season.

(3) Fishing was restricted in the years 1958 - 1964 inclusive.
(4) The average flow in the years of unrestricted fishing

is taken for the period when thc bulk of the sa1mon
usual1y run 7 that is 7 during the last two wceks of
June and the month of July.


