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The Ecology of Brown Trout and Salmon in the River Owenea, County Donegal 
by 

D: T. MCCARTHY. 

Department of Agriculture and Fisheries. Dublin. 

ABSTRACT 

The growth rate and population structure of brown trout and juvenile salmon in two oligotrophic nursery 
streams in County Donegal in the North west of Ireland are compared, as well as data on sex ratios and sexual 
maturity. Details of the food of brown trout and salmon and the smolt run in 1967 are discussed. Estimates 
of fish population density and biomass for these rivers have been made and· related to estimates made in two 
other rivers of similar terrain, one oligotrophic and the other eutrophic. Pre-migratory mortality rates in the 
salmon populations are discussed. 

INTRODUCTION 

In 1966 a programme of research was started on the OWenea River system in County Donegal. The Owenea 
yields on average 3,000 salmon to commercial netsmen, and 200 salmon and 700 sea trout to anglers each 
year; it is, therefore of some importance to the area. The research was carried out on two tributaries of the 
Owenea, the Glen and Stracashel Rivers, both good nursery streams for juvenile salmonids, and entailed 
investigations into 
i. The ecology of juvenile salmon and brown trout; 

ii. The invertebrate fauna; 

iii. Fish densities and standing crop; 

iv. Age structure of adult salmon. 

The initial results of i and iii are presented in this paper, and are compared mainly with fish density and 
biomass results obtained from two other rivers, namely the Trimblestown, a tributary of the Hoyne, and the 
Glenanniff River, a tributary of Lough Melvin. 

Geology and Geomorphology. The Owenea system has a catchment area of 166 square kilometers (Fig. I). 
There are two main tributaries, the Glen and Stracashel Rivers, which rise on the flanks of Croveenananta 
500m. OD and Clogher North 400m. OD respectively, which, apart from forming the watershed, also formed the 
ice shed of the Quaternary glaciation. After falling steeply into Lough Ea, a glacial lake, the Glen makes its 
way westwards down a glaciated valley. over drift and scattered drumlins, occasionally cutting. through bedrock 
along the mai(tgeologicaHault zones,to where it joins the Stracashel to form the Owenea River:. It has a 
length of 12 kilometers. The Stracashel, about 16 kilometers long, flows westwards down another glaciated 
valley 2 kilometers to the north. It joins the Shallagans River about 3 kilometers N.E. of Glenties and swings 
south west to join the. Glen at Glenties. The Owenea then flows westwards for 9± kilometers meandering over 
a pre-glacial peneplail) to the sea near Ardara. The Glen and Stracashel are both spate rivers. In the upper 
reaches where it flows out of Lough Ea, the Glen River is a typical mountain beck, its width varying from I! 
to 3 meters. Gradually it grow. bigger, as it is fed by small streams from both sides of the valley, until in the 
study areas it averages 6 to 10 metres in width, with alternative riffle, flat, pool and rapid zones (Plate I). 
The bed of the river is mostly unstable and is composed of moveable shingle, gravel and boulders, usually 
moss covered, or occasionally bedrock. About 2 kilometers from Glenties the river becomes deep and sluggish 
with long deep flats and pools, its width varies from 10 to 13 metres, with depths ± to 3 metres. There is little 
tree cover throughout its length, except in parts of the study area, mountain ash, beech, holly and hawthorn 
bushes being the commonest, with gorse bushes predominating in the upper reaches. 

The rock types through which the Glen River flows are Pre.-Cambrian calcareous, pilitic schists and 
quartzites with occasional outcrops of Pre-Cambrian limestone, overlain in the middle and lower reaches by 
alluvium, and in the upper reaches by blanket bog. The Stracashel is a smaller river than the Glen but similar 
in zonation, except in- the lower reaches· where it never becomes. deep or sluggish; it's bed is more stable 
flowing more over bedrock and boulders. The cover is the same as that on the Glen, apart from two patches 
of new pine forest in the upper reaches. The geology is also similar, Pre-Cambrian quartzites and schists, 
overlain by alluvium in the lower reaches and peat in the middle and upper reaches. The zonation and profiles 
of the two rivem are shown in Fig. 2. The Owenea system is situated in south west Donegal on 54" 45' N. Lat. 
and 9" 17' W. Lon. In general the rainfall is high, the winters are cold, with a mean of 103 frost days per 
year, and the sunshine well below the average for the country as a whole. 
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Fig. I. Sketch map of the Owenea River system. 
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Fig. 2. Profile and zonation of the Owenea River and its tributaries, the Glen and Straeashel Rivers. 
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Rainfall. Therainfallin the catchment are;! is ahove the Irish national average and this is reflected in the 
frequency of floods on the Owenea. Table I shows the mean monthly rainfall for the Glentie. and Fintown 
stations whose positions are indicated in Fig. 3 for the years 1954 to 1964. April, May and June are the 
driest months and November,' December and January the wettest. ' 

Temperature. The average annual temperature for the area is ahout 9'C, the same as Dublin and I 'C less 
than West Cork. January is the coldest month, with a range of 3.7' to 5.1 'C and July/August the warmest 
with a mean of 13.9'C. 

The mean SUmmer flow at the Glen study area was 0.75m' sec. and 0.5m3 sec. for the Stracashel. The most 
severe floods occur in winter and the lowest levels occuring in June and July coinciding with the rainfall in the 
area. 

• 

OWEHE" R • 

• ARDARA 

Fig. 3. Rainfall distribution pattern in the Owenea catchment area. 

BROWN TROUT 

Samples of brown trout together with juvenile salmon and eels were collected in the study areas on various 
dates sinoe 1968, using a D.C. electro fishing set. Table 2 shows the number of brown trout examined in the 
period 1968 to 1970. 

Age Composition. All the fish were aged using a Bausch and Lomb microprojector. The percentage of the 
older fish in the samples is quite small, a few four year olds being the oldest present. This is consistent with 
results obtained by Horton (1961), Reynolds, Spence and West (1963), Neville Jones (1967). Egglishaw (1967) 
mentions catching a small number of larger trout older than age group 2, but not in any significant numbers, in 
similar terrain. The lack of trout older than age group 3 may be partly explained by the habitat which is 
essentially of a nursery type, with older age groups migrating from the area after'spawning (Mills 1964 and 
Hopkins 1970). Another factor may be that the older age groups remaining in these areas have a high 
mortality rate due to lack of food and cover (Frost and Brown 1967). In alkaline streams of similar terrain, a 
larger proportion of older age groups were found (McCarthy unpublished 1968). The age group 0 was not 
well represented in samples taken in August 1969. Age groups 1, 2 and 3 are well represented and show a 
steady recruitment from one year class to another, particularly in samples taken in July 1968 and August 1969. 
Fig. 4 gives the peroentage frequency distribution of the various age groups. 

Growth. The growth rate is slow and comparable with results from other oligotrophic river systems (Frost 
1945, Horton 1961, Reynolds, Spence and West 1963, and Egglishaw 1970). The invertebrate food production 
in the Glen and Stracashel Rivers is poor, due to lack of nutrients (Table 3) and physical conditions, namely 
floods and drought and areas of unstable bottom. Fig. 5 gives the growth in length of the 1966 to 1969 year 
classes for the Glen River. The growth in length at the end of each growing season is shown in Table 4 and is 
compared with data given by Frost (1945) and Horton (1961). The trout growth in the Glen is sligh:ly better 
than the Walla Brooke and Shelligan Bum, and appears to outstrip the Ballysmuttan fish from an early age. 
In some streams brown trout hatch early and have a longer growing season, whilst in other' strea= they 
hatch late, so the difference between fast and slow growing trout is not always apparent in the first year, but 
during the second and third years (Kennedy, Fitzmaurice 1968). 
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Fig. 4. Percentage frequency distribution of the various age groups of Glen and Stracashel River brown trout. 

The mean weight of O-group trout in the Glen River in August-September 1969 was 3.9g, and for the Stracashel 
in August 1969, 3.0g. The following March they were 5.6g and 5.0g in the Glen and Stracashel respectively. 
Growth is fast from April on and the fish average 20g by the following August at 1 + years of age. By the 
followmg year they more than double their weight, with a range of 42g to 52g m August for the Glen and 
Stracashe1 as 2 year old fish, 3 brown trout of the 3 + age group in August-September have a mean of 88g in 
the Glen and 63g in the Stracashel. From then onwards growth slows down, with four-year-olds varying from 
90 to 120g in both streams. Occasional four-year-olds may be up to 200g in weight. Th.ere is little inform~tion 
on actual recorded weights for each year class in oligotrophic streams. Frost (1945) gIVes calculated welghts 
for the Ballysmuttan fish at the end of each growing season as follows:- group 1, 1.4g; group 2, 17.5g; group 
3, 38.3g; and group 4, 59.3g. Fig. 6 gives the growth in weight of Glen and Stracashel Rivers' brown trout on 
a log scale and compares the results with those of Frost (1945) for Ballysmuttan trout. The Glen and 
Stracashel Rivers' data was obtained from mean weights of the different age groups present in the samples. 
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Fig. 5. Growth of the 1966 to 1969 year classes of brown trout from the Glen River. 

Maturity and Fecundity. Male brown trout from both streams matured early. A small number, 2%, were 
mature in their second year, 60% were mature in their third year, an? the remainder in their fourth year. 
About 5% of the females matured m their fourth year and the remamder were mature in their fifth year. 
These results are comparable with those of Horton (1961), and Went and Frost (1942). No egg counts were 
made for brown trout in the Glen or Stracashel Rivers, but during 1967 fecundity counts were made with 
brown trout taken in Lough Ea, a small acid lake in the headwaters of the Glen River (s~e Fig. 1 for map of 
area). The growth rate IS qUIte sImIlar, and there IS no reason to beheve that the fecundIty is much difierent 
than that of brown trout in the rest of the river system. Table 5 shows the fecundity of 28 mature females 
caught in OCtober 1967. The displacement method described by Burrows (1951) was found to be unsatisfactory 
due to the small size of the ovaries, and the numbers were obtained by counting the eggs. 

Sex Ratio. The sexes were detennined by internal examination. In February 1967, 95 spent fish were examined 
from the Glen River, 52% were males and 48% were females. In September 1969, out of 125 trout from the 
Stracashel, 54% were males and 46% were females. Comparing these results with those of Went and Frost 
(1942) from an acid stream, they found 107 males to 111 females, 49% and 51 % respectively. Runnstrom 
(1957) in the Oure Rensjoan in Sweden sexed 223 mature and maturing brown trout and found 113 males to 
110 females, 50.7% and 49.3% respectively. Other results indicate a higher ratio of females to males, Stinson 
(1958) working in slightly alkaline rivers in Co. Tyrone found 57 males to 87 females (40% to 60%). Reynolds, 
Spence and West (1963) found wide variation between zones in the Cottage River, a small acid stream similar 
to the Glen and Stracashel. In winter they fonnd 6 males to every female in the middle zone (Zone 2), whilst 
in the spring for the whole river they found 5 females to 2 males. Throughout the year the ratio for the whole 
was approximately 1: 1: 1,165 trout were examined. In conclusion it appears that the sex ratio for brown trout 
in Irish oligothrophic streams is close to unity with some variation probably depending upon the various year 
classes, and the time of captnre. 

The Food. Invertebrate bottom fauna studies on the Glen and Stracashel since 1966 show a close resemblance 
between the two rivers in species, numbers and biomass in the study areas. Dry weights vary according to 
substrate, enviroment and season. Fast flowing zones, with moss and algae tufts coating the rocks, were more 
prolific than deep flats and pools. A separate paper is being prepared on the benthic fauna, so it will suffice 
to say that dry weights fluctuate throughout the year from 0.1 to 2.1g/m2. The winter was not the poorest 
time of the year; in fact better in some cases than July or August with the emergence of Plecoptera, Ephem
optera, Trichoptera and Diptera at that time of year. 

With regard to these species as a source of fish food, of 29 brown trout, age group a sampled in July 1969 
92% were feeding on Ephemopteran nymphs (85% Baetis sp. and 7% Ephemerella sp.). Sixty per cent had 
consumed Trichopteran larva, Hydroptila sp. and Philopotamus sp. were the principal species occurring with 
Rhyacophila sp. and Polycentropus sp. less frequent. The larvae and pupae of chironomids and simulids were 
next in importance, with occasional traces of adult diptera. The remaining species found in small numbers 
were Leuctra sp. Gammarus sp. and Limnius larva. None of these animals were large, in most cases they were 
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Fig. 6. Growth of brown trout from the Glen and Stracashel Rivers, with comparisons for Ballysmuttan 
(Frost, 1945) on log scale. 

quite small, as would be expected from the size of the trout which were 4 to Scm in length. Micro fauna samples 
taken from the periphyton or auwfuchs zone were similar in many cases to the diet of the fish, which showed 
they were still actively feeding at this level. Filamentous algae found in 40% of their stomachs bore this out. 
Horton (1961) found similar invertebrates in her 0 group trout for the same period, except that juvenile (small) 
Trichoptera, mainly Hydroptila sp. and Philopotamus s? were almost absent. Egglishaw (1967) groups 0 
group salmonid food into three categories, benthic organisms, emerging insects and terrestrial insects on a 
seasonal basis. He found terrestrial insects important in August-September, but benthic organisms were the 
major source of food throughout the year. Hydroptila sp. larvae, commonly found in the tufts of filamentous 
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algae in the present study, were also frequent in the same environment in the Shelligan Burn and were eaten in 
appreciable numbers by the young salmOl1.ids there~ Reynolds, Spence and West (1963) found high availability 
to the 0 group trout of the species Philopotamus, Ephemerella and chironomid larvae in the Cottage River. 

The food of older trout varies considerably depending on what is available. Trichopteran larvae and pupae 
were the most important throughout the year, not always in numbers, but by their very size showing similarity 
with results obtained by Elliot (1967). Plecoptera were importaut in the early part of the year but due to 
hatching were not well represented in their diet in July. Diptera were an important summer food, namely the 
larvae and pupae of the chironomids and simulids, as well as the adults. Diptera of terrestrial origin were 
also important in the summer time. Molluscs, Gammarus sp. and Coleopteran larvae and adults complete 
their diet. Tables 7 to 10 give the percentage of the various organisms eaten in four samples of brown trout. 

In general the benthic fauna of both rivers is poor, with foraging necessary to increase growth. Aggregations of 
animals were infrequent in the sense of the simulid and gammerid aggregations found in richer rivers (McCarthy 
unpublished 1968). The Trichoptera, Rhyacophila sp. and Agepetus sp. aggregated on the leeward edge of 
stones. Small chironomid larvae aggregated in large numbers on the brown algae slimes with simulids 
attaching themselves to' the mosses. Ephemeroptera and Plecoptera were found randomly in the riffle zones, 
the larger stonellies Dinocras caphalotes and Perlodes microcephalata were scarce, but when found were 
always fairly abundant in the moss. 

During the spawning season in 1966 salmonid ova were found in samples of brown trout on the 3rd, 7th, 14th, 
and 20th of December. Table 10 gives the size range of the various samples and the mean number of eggs per fish, 
fifteen per cent of the fish were empty, two was the smallest number of ova present and 96 the maximum. 
Egglishaw (1967) found similar behaviour in browu trout in the Shelligan Burn in 1966. From the number 
of ova involved, escapement during the spawning act would seem to be the most likely answer. 

mVENILE SALMON 

Since 1967 a total of 1,945 juvenile salmon have been examined from the Glen and Stracashel rivers. They 
were captured at various times of the year, mostly in the summer, by electro· fishing in the study areas and 
by the smolt traps at Glenties hatchery, during the migration period in the spring. They were measured, 
weighed and except in the case of the very young fry, scales were taken for ageing. Subsamples were examined 
for sex, diet and visible parasites. Tables 11 and 12 give the number of samples examined from both rivers 
together with their age, mean lengths, weights and time of capture. Salmon dis,ase, ulcerative dermal necrosis 
(U.D.N.) first appeared in the Owenea System in the 1967·1968 brood stock, varying in intensity from year to 
year. What effect this has on the juvenile salmon population is not known. 

Age Composition. The age of the fish was determined by scale reading in the same manner as the brown 
trout. As would be expected, the age composition of the stock varies with the time of year and with the age of 
the migrating smolts. Subsamples of smolts aged during the smolt run in May 1967 and April-May 1970 from 
the Glen and Stracashel Rivers, indicated that approximately 93% of the smolts were 2+ years of age and 
7% were 3+ fish. A total of 118 fish were examined. The commercial catch of adult salmon on the Owenea 
Estuary was sampled in June-July 1968. A total of 197 sets of scales were read and of these 94% were grilse; 
(1 + sea winter fish). 1.7% Were derived from one·year-old smolts; 92.4% from two-year· old smolts and 5.9% 
from three·year·old smolts. Some of these fish would have been derived from smolts reared in the Owenea 
River itself, which is richer in terms of food. This would account for the small number of one-year·old smolts 
being present in the adult sample. After smolt migration in May, the stock is comprised of fry of the year, one and 
two year old parr with the occasional three year old. In July 1968,93% of the juvenile salmon in the Stracashel 
River was composed of 0+ and 1 + fish. In July 1969, 94% of the stock were 0+ and 1 + fish. The 
percentage of these age groups in relation to the total stock in the Glen River was 80% in August-September 
1969. The remainder were 2+ years of age. Early maturation of male parr could be an important factor in 
inhibiting migration at the 2+ stage. Osterdahl (1969) found that during the period 1963-1965, 22% of the 
male migrating smolts of 3+ years of age and 65% of 4+ smolts from the Rickleon River in Sweden were 
spent. He believes that the absence of between 33% and 40% of the males from the smolt run is due to' sexual 
maturity, these fish remaining on in the river to spawn. 

Growth_ The growth of salmon parr in the Glen and Stracashel Rivers is quite similar. In the Glen the 1968 
year class of salmon pan- attained a mean length of 6.1 cm in their first year and 1O.2cm in their second year. 
For the same year class in the Stracashel they grew to a length of 6.2em in their first year and 10.8 em in their 
second year. Three·year-olds varied from 12.0cm in the Glen to 13.0cm in the Stracashel. These lengths were 
calculated from samples caught in March 1969 and 1970. Fig. 7 shows the increase in length with age 
estimated from sample means of the 1966-1970 year classes from the Glen and Stracashel. Aprll to September 
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Fig. 7. Growth of the 1966 to 1970 year classes of juvenile salmon. A Glen River. B Stracashel River. 

appears to be the time of maximum growth, with very little addition in the winter. The length frequency 
distribution of juvenile salmon from the Glen and Stracashel Rivers in August-September 1969 is shown in 
Fig. 8. The samples are broken up into the various age groups, 0, I and 2 to show the overlap in length 
that exists. For streams of similar character and chemistry in Scotland, Egglishaw (1967) gives mean growth 
rates for October-December samples in the SheIligan Burn as 47mm for one year old parr, and 96mm for 
two year aids. In the River Almond parr growth was slower, one-year-olds attaining a mean length of 43mm, 
77mm for two-year-olds, and three-year-olds, 109mm. Mills (1964) gives a mean length of 5.3cm for one-year
old salmon parr in the River Bran in Ross-shire. Two and three-year-olds varied between 6.5cm and 8.5cm and 
9.0cm to 12.0cm in length respectively. This is a slower rate of growth than in the Glen and Stracashel Rivers 
and is a reflection of the percentage of three-year-old smolts in the system. Thirty six per cent of the River 
Bran smolts sampled migrated as three-year-olds in 1960, 48% in 1961 and 47% in 1963. The rest were two
year-aids, with only 3 four-year-olds present out of 897 smolts aged. Reynolds, Spence and West (1963) 
estimated that in the Cottage River, an acid oligothropic stream, 0 + salmon parr have a mean length of 5.0cm 
in July-Angust and.l + parr varied between 9.0cm and IO.Ocm for the same time of year. 

An important factor in estimating production data for salmonids is to have accurate weights. The variation 
between fish of the same length and age group can be considerable. Weight data in the present study was 
recorded nsing an electric balance. They were wiped to remove any excess water and weighed to the nearest 
O.lg. The mean weight of 0+ parr in the Glen in July was L8g with a range of LOg to 2.5g. By the following 
March the same year class had added a further gram to their weight, giving them a mean weight of 2.8g as 
yearling fish. 0+ parr in August-September 1969 averaged 2.lg by the following March, 1970 they had a mean 
weight of 2.5g with a range of 1.5g to 3.5g. It is from March onwards that the bulk of the growth is made. In 
August, 1969 1 + parr averaged 1 L5g (range 5.0g to 17g) an increase of 8.7g in four months. The 1970 yearlings 
added on average an additional 7.5g for the same length of time. In the Stracashel River the pattern of weight 
increase is the same. In August 1968, 0+ parr weighed 2.0g (range l.4g to 3.0g). In March 1969 they had a 
mean of 3.0g (range 1.6g to 4.7g) and by the following August they averaged 14.8g (range 5.0g to 22.0g), an increase 
of 1 LOg between March and August. There is little addition in weight from September to March for the 0+ 
and 1 + parr and, presumably, any weight increase before smolt migration is made in the early spring. Fig. 9 
gives the mean weight increase of each year class sampled throughout the year. 
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Fig. 8. Length frequency distribution of juvenile sahnon, Glen and Stracashel Rivers, August-September 1969. 

Sex Ratio and Maturity. Sex ratios varied with age and time of year. In July 1 + parr in the Stracashel River 
had a ratio close to unity, 1:1.1 in favour of females, but the 2+ parr had a ratio of 8:1 in favour of males, 
indicating a 2+ migration for females, with the males remaining on in the river to mature. This is similar to 
results obtained by Orton, Jones and King (1938) in the Cheshire Dee and Went (1940) in the River Lilley. 
Parr of the 1+ age group sampled in the Glen in August 1969, had a ratio of 1:1.09 in favour of males. In the 
2+ age group male parr predominated with a ratio of 6.3:1. There was little variation in March samples 
from both rivers. In the Glen River one-year-olds had a ratio of 1:1, and two-year-olds 1:1.1 in favour of 
females (Table 13). Sample numbers are admittedly small but they do show a pattern, especially in male parr 
predominance in the 2 + age group in the autumn samples. The fact that male parr mature before going to 
sea has been known for some time. Day (1887) stated that the males are capable of producing milt. Orton, 
Jones and King (1938) found that in the Cheshire Dee at the beginning of the spawning season a high percentage 
of the male parr were ripe. Went and Frost (1940) found similar characteristics in the River Liffey. The Owenea 
System would appear to share these characteristics. Thirteen out of seventeen male parr sexed in August 1969 from 
the Stracashel were maturing, eight 2+ parr were ripe. In the Glen River for the same period 14 out of 25 1 + 
parr were ripening, as were 16 out of 19, 2+ parr. Parr of 9cm were fonnd to be mature, whilst some male 
parr of 11cm were immature. No female parr sexed in the Owenea System had enlarged ovaries. Jones (1959) 
found that out of 1,500 female salmon parr examined not one was mature, maturing or spent. In August 1968, 
73 salmon parr were sexed from the Tnmblestown River, a tributary of the River Boyne, which is alkaline with 
a predominantly one-year-old smolt class (Brown unpublished 1969). Of these 45% were females, the rest 
were maturing males. 
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Fig. 9. Growth of the 1966 to 1970 year classes of juvenile salmon. Glen and Stracashel Rivers. Estimated 
. from sample means. (. = Glen ...... = Stracashel). 

Natural Mortality. The estimated number of each year class of fish present at each population census provides 
information for calculating mortality rates. A census of the population in the Glen and Stracashel Rivers in 
August 1969 and March 1970 is shown in Table 14. This provides information for calculating a mortality rate 
for the 7 month period. The migration of the majority of two-year-old salmon as smolts made it necessary to 
conduct a census of the population in early March, before the onset of migration. As the population is 

unexploited the formula· N, i·:r-r, X 100 gives the percentage mortality rate (Vincent 1971) where N, = 

Population estimate at the start of the period. N,=Population estimate at the end of the period. It is difficult 
to estimate the degree of movement of the juvenile salmon in the study areas between times of census but. on 
personal observations. the two-year-olds begin to move in the middle of March. The mortality rate for 0+ 
fish in the Stracashel for the seven month period was 70% and for the Glen 75%. The mortality rate for 1+ 
fish was 57% in the Stracashel and 50% in the Glen. 

Smoll Migration (Glen River). Since 1967 the smolt run on the Glen River has been monitored by the smolt 
traps at Glentie. hatchery. together with daily records of water levels and temperature. The traps consist of 
a horizontal grid spanning the river. Fish passing over the grid are trapped in a flume which carries them into 
a counting box (Plate 2). The traps are not effective in times of heavy flood and records are unfortunately 
incomplete for 1968 to 1970 smolt periods. In 1967 the smolt migration started on April 13th and continued 
until May 16th, a period of 33 days. A total of 1,916 salmon smolts were counted as well as 36 sea trout smolts, 
10 sea trout kelts and 16 small brown trout. The peak of the run was on the 28th April when 600 smolts entered 
the traps, this coincided with a rise in water temperature, see Fig. 10. A sharp drop in temperature around 
20th April coincided with a fall in smolt numbers entering the traps. few smolts were caught in the traps during 
the daytime, the majority being found in the morning indicating a night migration. This is similar to other 
studies of smolt migration in a number of Irish rivers (Twomey pers. com.). 
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Fig. 10. The smolt run on the Glen River April.May 1967 with relevant water levels and temperatures. 

Food of Salmon Parr. The nymphs of Ephemeroptera. Plecoptera and the larvae of Trichoptera and aquatic 
Diptera appear to be the main constituents in the diet of salmon parr in the Glen and Stracashel Rivers by 
reason of the dominance of these species in this particular type of environment. Simulium adults as well as 
chironomid adults, together with winged terrestrial Dipteran insects, are eaten but not to the same extent as with 
brown trout. These results are similar to those obtained by Went and Frost (1940), Egglishaw (1967). A 
comprehensive study of the diet of juvenile salmon has been made by Went and Frost (1940), Reynolds, 
Spence and West (1963), Mills (1964), Egglishaw (1967) and Mann and Orr (1969), working in rivers of similar 
terrain and chemistry as the Glen and Stracashel Rivers. 
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Salmon parr of the 0+ age group, in the summer and autumn feed extensively on small chironomids and 
simulids as well as small Ephemoptera. Plecoptera and Trichoptera. namely the larvae of Philopotamus sp. 
and Hydroptila sp .. in accordance with the findings of Reynolds. Spence and West (1963). Egglishaw (1967). 
Their diet is therefore similar to 0 group brown trout at this stage. Seasonal variation in the diet of sahnon 
parr. based on single monthly samples. can be misleading and may not give a true picture. In March. 1970 
three samples of salmon parr were examined for food on three consecutive days from the same stream section. 
The percentage frequency of the four main constituents in the diet is shown in Fig. 11. Sample I shows the 
fish to be eating mainly Ephemeroptera and Plecoptera nymphs. whilst sample 2 taken the next day shows that 
Trichoptera and Diptera larvae were the principal food organisms eaten. Again. in sample 3. Ephemoptera 
and Plecoptera nymphs were mainly eaten. Trichoptera and Diptera being minor constituents in the diet. 

Parasites. Samples of smolts from the Glen River were examined by Pippy (1969). In Table 15 the incidence 
and intensity of infestation of parasites in 1966 to 1968 samples of smolts is shown. 

Fig. 11. 
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Percentage occurrence of the four main constituents in the- diet of salmon parr on three consecutive 
days in March 1970. 

FISH DENSITIES AND BIOMASS 

Three species of fish exist in the Owenea System. namely salmon. tront and eels. Migratory brown trout or 
sea trout and sahnon are the most important. the eels being generally small. Estimates of salmonid density. 
biomass and production have been ·made by a number of authors working in. similar .habitat conditions as that 
of the Glen and Stracashel Rivers. including Horton (1961). Mills (1964. 1967). Egglishaw (1967. 1970). Le 
Cren (1969). Vickers (1969) and Neville Jones (1970). In the present study. areas blocked by stop nets were 
fished out electrically until nO more fish were caught. It was felt that in this way accurate biomass determina
tions could be made. This method was found to be more suitable than the Petersen tag and recapture methOd. 
which did not give accurate density or biomass figures. in control areas studied. Table 16 gives the results 
and compares them with two other river systems studied. In Table 14 the length and weight of each year 
class. together with the number and weight per m2 is given for the Glen and Stracashel Rivers. The overall 
density of salmon to brown trout in the Stracashel was 3: I and in the Glen was 2: 1. In the Stracashe!, salmon 
and brown trout outnumber eels by 6:1 in the summer samples. and 10: 1 in the sprin~ samples. whilst in the 
Glen they ontnumber the eels by 4:1 in the summer and 11:1 in the spring. Companng the biomass figures 
the eels. although far fewer in number. have a biomass equal. and in some cases. exceeding the brown trout 
and juvenile salmon populations combined. The density of sahnon and trout in the Stracashel River is greater 
than the Glen-0.39/m2 as against 0.30/m2 in 1968 and OA8/m2 compared with 0.17/m2 in 1969. The biomass 
is also greater. In the spring samples the density of salmon and trout is far less than the summer samples. 
:this is probably due to mortality and the smolts migrating downstream out of the nursery areas. The biomass 
m both rivers is also rednced compared to the summer biomass figures. The comparison between the two 
Owenea tributaries and the Trimblestowll. a tributary of the River Boyne. is interesting. The overall density 
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of the salmonid stock is not very much greater taking the richness of the river into account (Table 3). The 
benthic fauna biomass is six to ten times greater than the Glen or Stracashel (McCarthy unpublished 1968). 
This must in part be due to the territorial behaviour of salmon and its limiting effect on production, Kalleberg 
(1958), Allen (1969). The fish biomass in the Trimblestown River is double that of the Stracashel and three 
times that of the Glen. Fig. 12 gives the biomass of fish expressed as g/m' in the four rivers studied. The 
Glenanniff River, although richer than the Owenea tributaries in benthic fauna and chemistry, has a lower 
density and biomass than the Stracashel and somewhat better than the Glen. This could be partly explained 
by the fact that the census was carried out in the Glenanniff River in March (Table 16). 

These results compare with those of Mills (1964) who found a density in the River Bran in Ross-shire of 
0.05 to 0.18/m2 for juvenile salmon, or 0.06 to 0.22/m2 for salmon and trout combined. Working in a forest 
stream in Peepleshire, Mills (1967) gives a density of 0.53 to 0.62/m2, with a standing crop of 5.1 to 19.2g/m2. 
Egglishaw (1967) in the Shelligan Burn gives densities of 1.2 to 1.9/ m2 for trout and 2.0 to 4.0/ m' for salmon. 
This gives an overall density of 3.2 to 5.9/m2. This appears to be nnusually high for salmonid populations 
even in alkaline streams. The standing crop was 11 to 22g/m2 for salmon and trout combined. Egglishaw 
(1970) gives biomass figures of 17 to 199/m2 in 1967 and 12.5 to 13.3g/m2 in 1968. These valnes are far greater 
than those from the Owenea tribntaries and would make the Shelligan Burn 2 to 6 times more productive than 
the Glen or Stracashel, yet the growth in the Shelligan Burn is slower for salmonids than in the Owenea 
tributaries. Neville Jones (1970) gives densities of 0.04 to 0.77 /m2 for salmonids in the River Teify and its 
tributaries. The standing stock varied between 0.9 to 12.0g/m2 for salmon and 3.0 to 39.0g/m' for brown 
trout. In conclusion, it would appear that the densities for salmon and trout in the Owenea tributaries in the 
present work are in agreement with most work in similar habitats, but that biomass figures are lower than 
most, varying between 3 and 6g/m2 although similar to Le Cren (1969) in some salmonid streams and Horton 
(1961) in the Walla Brook. 
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Fig. J 2. Biomass of fish g/m2 from the four streams studied at various times of the year. 

SUMMARY 

The Glen and Stracashel are both spate rivers with fish populations of trout, salmon and eels. They are 
both acid with a pH of 6.6 to 6.8. Few trout older than four years of age were caught in the study areas, t~e 
majority being one and two-year-olds. Growth is slow and is comparable with growth in other oligotrophic 
streams, Frost (1945), Horton (1961), Reynolds, Spence and West (1963), Egglishaw (1970). The trout mature 
early, the majority of males in their third year, and the females in their fourth. Nymphs of Ephemeroptera a,;d 
Plecoptera and the larvae of Trichoptera and Diptera were the principal food organisms eaten. Salmomd 
ova were eaten in numbers during the salmon spawning season. 
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A total of 1,945 juvenile salmon were examined from the study areas in the Glen and Stracashel Rivers. 
The majority of the parr migrated as two-year-old smolts and the remainder as three-year-olds. Parr growth 
is comparatively good in both rivers: a mean of approximately 6.0cm in their first year and lO.5cm in their 
second. The bulk of the jnvenile salmon growth in fresh-water is made in their second year from April to 
September. Sex ratios varied with age and time of year. Smolt migration in 1967 occurred with a rise in water 
temperature when water conditions were snitable. A sharp fall in temperature appeared to reduce the numbers 
migrating. The 0 group salmon had a mortality rate of 70% in the Stracashel, and 75% in the Glen for the 
seven month period August to March. The group I salmon had a mortality rate of 57% in the Stracashel and 
50% in the Glen for the same period. Density and biomass figures are given for four rivers studied. Eels, 
although small in numbers, had a biomass equal, and in some cases exceeding that of brown trout and juvenile 
salmon. 
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Table 1. Monthly rainfall, air temperature, sunshine and ground frost days, Glenties area. (An Foras Taltlntais). 

Mean monthly Mean monthly Mean monthly Mean monthly 
rainfall (mm) air temp. (OC) sunshine hours occurrence of 

Month 1951-1964 1958-1964 1954-1964 ground frost days 
1958-1964 

Glenties Fintown Glenties Glenties Glenties 

January 151 169 3.7 1.5 19.1 

February 105 122 5.0 2.35 14.3 

March 98 100 6.3 3.6 11.9 

April 85 102 8.1 5.6 12.9 

May 83 94 10.8 6.8 5.7 

June 95 119 13.0 6.1 3.3 

July 124 166 14.1 4.6 0.4 

August 128 167 13.7 4.7 0.3 

September 146 167 13.0 3.9 1.1 

October 142 173 10.7 2.4 4.3 

November 153 178 6.9 1.7 11.7 

December 187 206 4.6 1.0 18.4 

Yearly Total 1497 1763 103.4 
------~. 

Table 2. Number of brown trout examined from the study areas 1968-1970. 

Age Group 0 2 3 4 Total 

Stracashel 
July-August 1968 33 19 14 3 69 

Glen 
July 1968 28 17 16 62 

Stracashel 
August 1969 2 86 30 7 126 

Glen 
August-September 1969 29 47 21 8 2 107 

Stracashel 
March 1970 3 5 3 2 13 

Glen 
March 1970 36 22 16 3 77 
July 1970 14 30 17 9 70 
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Table 3. Chemical analysis for four river systems. 

River Stracashel Glen Glenanniff Trimblestown 

PH 6.6 6.7 7.65 7.85 

Total Alkalinity as 
CA CO, 14.0 p.p.m. 22.0 139.0 310.0 

Total Hardness 28.0 p.p.m. 28.0 148.0 314.0 

Dissolved 0, 9.9 10.3 10.2 10.4 

Free CO2 8.0 9.0 6.5 15.0 

Total Dissolved Solids 78.0 69.0 210.0 414.0 

Fe ++ 2.5 1.1 0.05 0.26 

Ca ++ 12.0 10.0 130.0 298.0 

Mg++ 16.0 18.0 18.0 16.0 

SOl-- Negligible Negligible 3.2 14.0 

C1-- - 22.0 21.0 16.0 17.0 

NO,-- 0.63 0.50 3.7 5.3 

SiOe "-- 6.0 5.0 0.Ql 6.0 

P0
1
-- 0.05 0.04 0.08 0.04 

Table 4. Growth rate of brown trout (em) from the Glen River calculated from scale readings March 1970 
sample, compared with three other chemically similar rivers. 

Locality 1 year 2 year 3 year 4 year 5 year 

Ballysmuttan 
Frost (1945) 5.1 11.7 15.2 17.2 19.2 

Walla Brook 
Horton (1961) 7.6 12.4 15.8 

Shelligan Burn 
Egglishaw (1970) 6.0 11.5 15.0 

Glen River 8.0 125 17.0 20.0 
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Table 5. Fecundity of 28 mature female brown trout (October 1967). 

Mean Length Mean Weight Number of Fish Mean Number of Number of eggs 
em g Eggs per gram weight 

of fish 

17.9 60.7 8 127 1.8 

19.2 80.3 11 168 2.2 

20.2 88.3 3 155 1.5 

21.0 107 2 163 1.49 

22.4 120 4 206 2.0 
------ ---------- ~ 

Table 6. Percentage occurrence of certain food organisms in 29 O-Group brown trout, Glen River, July 

PLECOPTERA 

Leuctra sp. 

EPHEMEROPTERA 

Baetis rhodani 

Ephe1nerella ignita 

TRICHOPTERA 

Rhyacophila dorsalis 

Philopotamus spp. 

Hydroptila spp. 

Poiycentropus flav. 

D1PTERA 

Chironomid larva 

Simulium pupa 

Winged diptera 

Limnius sp. 

CRUSTACEA 

Gammarus sp. 

Filamentous algae 

20 

15 

85 

7 

7 

23 

23 

7 

70 

23 

23 

7 

7 

40 

7. Percentage occurrence of certain food organisms in 30 brown trout age 1-4, Glen River February, 

PLECOPTERA 

Protonemura meyeri 

lsoperla grammiliea 

Chloraperla bipunctata 

Amphinemura sulcicollis 

EPHEMEROPTERA 

Baetis rhodani 

Ecdyonurus venosus 

D1PTERA 

Chironomid larva 

Simulium larva 

Dicranota larva 

Winged di ptera 

TRICHOPTERA 

Hydroptilida sp. 

Hydropsyche sp. 

Polycentopus sp. 

Limnephi/us sp. 

Agapetus sp. 

Leptocerus sp. 

Unidentifled 

COLEOPTERA 

Dytiscus larva 

H elodid larva 

Earthworms 

Fish remains 

21 

7 

18 

7 

10 

26 

17 

15 

4 

4 

10 

15 

4 

8 

10 

3 

3 

27 

6 

4 

3 

3 



Table 8. Percentage occurrence of certain food organisms in 50 brown trout age 1-4 Glen River March, 1970. 

PLECOPTERA 

Protonemura meyer! 23 

Isoperla grammitica 7 

Leuctra inermis 3 

Amphinemura sulcicollis 16 

Nemoura sp. 7 

Chloroperla tripunctata 10 

EPHEMEROPTERA 

Ecdyonurus venosus 20 

Baetis rhodani 26 

TRICHOPTERA 

Hydroptila tineoides 23 

Hydropsyche instabilis 20 

Agapetus ochripes 3 

Polycentopus flav. 7 

Psychomyiidae sp. 3 

Limnephilidae sp. 3 

Silo pallipes 3 

Unidentified 53 

DlPTERA 

Chironomid larva 20 

Simulium larva 7 

Winged diptera 13 

COLEOPTERA 

Helmid larva 13 

Helmid adults 7 

Laccobius adults 7 

CRUSTACEA 

Gammarus sp. 7 

MOLLUSCA 

Limnaea pereger 3 

Hydrobia sp. 26 

Earthworms 3 

Water spider 3 
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Table 9. Percentage occnrrence of certain food organisms in 30 brown trout age 1-3 Glen River July 1970. 

PLECOPTERA 

Leuctra inermis 

EPHEMEROPTERA 

Baetis rhodani 

Ephemerella ignita 

Ecdyonurus venosus 

TRICTOPHERA 

Rhyacophila dorsalis 

Philopotamus sp. 

Limnephilidae sp. 

DlPTERA 

Chiromonid larva 

Simulium larva 

Simulium pupa 

Winged dipteran remains 

MOLLUSCA 

Bithynia sp. 

COLEOPTERA 

Dytiscus larva 

----_.----------

40 

30 

40 

10 

10 

10 

20 

50 

70 

10 

90 

20 

10 

Table 10. The occurrence of salmonid eggs in the stomachs of brown trout, Glen River, December, 1966. 

Date Number of Trout Size Range (em) Mean Number of Eggs 

3/12/66 13 125-22.0 31.5 

7/12/66 10 14.0-25.0 30.8 

14/12/66 9 13.0--23.0 30.2 

20/12/66 14 13.5-21.0 285 
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Table 11. Juvenile salmon collections Glen River (1967-1970). 

Date of 
Capture 

May 1967 

March 1968 

May 1968 

July 1968 

March 1969 

August
September 1969 

March 1970 

April-May 1970 

July 1970 

No. in 
sample 

52 
5 

58 
2 

41 
3 

67 
126 

7 

26 
19 

96 
168 

14 

22 
83 

3 

20 
45 

2 

14 
43 

Age 

2+ 
3+ 

2 
3 

2+ 
3+ 

0+ 
1+ 
2+ 

1 
2 

0+ 
1+ 
2+ 

1 
2 
3 

2+ 
2+ 
3+ 

0+ 
1+ 

Mean 
Length 

(em) 

ll.8 
12.6 

10.0 
12.0 

11.9 
13.2 

5.4 
9.8 

12.1 

6.1 
10.2 

5.5 
~.6 

12.0 

5.8 
10.3 
12.2 

12.4 
12.4 
13.0 

4.6 
9.3 

Range 

10.8-13.5 
12.1-14.0 

8.0-12.6 

10.5-13.5 

4.7- 6.4 
6.7-11.0 

10.2-12.1 

5.2- 7.9 
8.0-12.0 

4.6- 7.2 
6.9--11.6 

10.6-13.3 

4.8- 8.1 
8.3-12.8 

11.5-12.7 

11.0-13.5 
10.8-13.5 

3.8- 5.3 
6.8-11.6 

Weight 
Mean 
(g) 

16.1 
19.8 

12.5 

17.4 

1.8 
10.6 
22.0 

2.8 
12.0 

2.1 
ll.5 
22.3 

2.5 
12.4 

18.8 
19.0 

1.2 
10.0 

Table 12. Juvenile salmon collections Stracashel River (1967-1970). 

Date of capture 

April '67 

August '68 

March '69 

August '69 

March '70 

Number 
in Sample 

28 

2 

126 

95 

21 

36 

43 

7 

197 

350 

33 

2 

22 

62 

II 

Age 

2+ 

3+ 

0+ 

1+ 

2+ 

2 

3 

0+ 

1+ 

2+ 

3+ 

2 

3 

Mean 
Length 
in em. 

ll.5 

12.9 

5.3 

9.6 

12.2 

6.2 

10.8 

12.8 

5.7 

10.0 

12.1 

13.6 

6.5 

10.8 

13.0 

24 

Range in em. 

10.0-12.8 

4.8- 6.3 

7.0-11.6 

10.5-12.5 

5.0- 7.2 

7.5-12.0 

4.6- 6.6 

7.0-12.4 

11.0-13.0 

5.3- 7.8 

8.0-13.0 

12.0-14.2 

Range 
(g) 

10.0-21.5 
16.0-21.0 

6.2-24.6 

11.0-28.0 

1.0-- 2.5 
4.2-20.0 

15.0-30.0 

5.7-21.0 

5.0-17.0 
17.0-31.0 

1.5- 3.5 
6.0-20.0 

15.0-26.0 
14.0-27.0 

0.7- 1.7 
4.0-22.0 

Mean 
Weight 

g. 

17.6 

23.4 

2.0 

12.8 

21.6 

3.0 

13.6 

2.3 

14.8 

23.8 

3.4 

15.1 

24.5 

Remarks 

Smolts 
Smolts 

Smoll8 
Smolts 

Smo1ts 
Smolts 
Smo1ts 

Range g. 

10.9--22.0 

1.4- 3.0 

6.0-20.5 

13.0-32.0 

1.6-- 4.7 

1.2~ 3.0 

5.0-22.0 

18.0-29.0 

2.0- 4.5 

7.0-22.0 

17.0-34.0 

Table 13. Sex ratio salmon parr, Glen and Stracashel Rivers, August 1969 and March, 1970. 

Date 

August 1969 

March 1970 

August 1969 

March 1970 

Total 

Total 

Age 

1+ 

2+ 

2 

1+ 

2+ 

2 

STRACASHEL RIVER 

Male 

17 

8 

8 

33 

GLEN RIVER 

24 

19 

5 

27 

75 

Female 

19 

6 

26 

22 

3 

5 

30 

60 

Ratio 

Male Female 

8 

1.3 

1.2 

1.1 

6.3 

1.2 

1.1 

1.3 

1.0 

------'---- .. _----

Table 14. The number, density and weight of each year class of juvenile salmon per m' Glen and Stracashel 
rivers. 

STRACASHEL AUGUST 1969 

Number Age 

197 

350 

33 

GLEN AUGUST 1969 

0+ 

1+ 

2+ 

96 0+ 

168 

14 

1+ 

2+ 

STRACASHEL 

22 

MARCH 1970 

62 

It 

GLEN MARCH 1970 

22 

83 

3 

2 

3 

2 

3 

Length 
Mean 

5.7 

10.0 

12.1 

5.5 

9.6 

12.0 

6.5 

10.8 

13.0 

5.8 

10.3 

12.2 

25 

Weight 
Mean 

2.3 

14.8 

23.8 

2.1 

11.5 

22.3 

3.4 

15.1 

24.5 

2.5 

12.4 

21.0 

No/m2 

0.1 

0.2 

0.02 

0.04 

0.07 

0.0640 

0.03 

0.086 

0,02 

0.01 

0.035 

g/m2 

0.27 

3.08 

0.40 

0.09 

0.85 

0.14 

0.1 

1.3 

0.39 

0.Q2 

0.47 



Table 15. The .incidence and intensity of infestation of Glen River smolts (1966-1968) after Pippy (1970). 

TREMATODA 

Discocotyle sagittata 

Crepidostonum farionis 

PhyUodistomus simili 

Tetracotyle sp. 

ACANTHOCEPHALA 

Echinorhynchus sp. 

Pomphorynchus laevis 

NEMATODA 

Metabromema salvelini 

1966 

12(5) 

60(5) 

4(3) 

12(3) 

4(3) 

16(1) 

76(7) 

1967 

13(2) 

57(3) 

73(7) 

1968 

36(3) 

Table 16. Number, density and biomass (per m2) of the species of fish encountered in the study areas. 
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STRACASHEL JULY 1968 AUGUST 1969 MARCH 1970 

Salmon 262 0.30 2.47 582 0.35 3.7 95 0.14 1.7 
Brown Trout 83 0.09 1.46 218 0.13 2.26 13 0.02 0.6 

Eels 49 0.05 5.38 147 0.09 3.16 9 0.01 1.8 

Total 394 0.44 8,31 947 0.57 9.12 117 0,17 4.1 

GLEN JULY 1968 AUGUST-SEPTEMBER MARCH 1970 
1969 

Salmon 80 0.20 0.95 278 0.116 1.08 106 0.04 0.5 

Brown Trout 42 0.10 1.99 143 0.06 1.58 31 0.013 0.7 

Eels 32 0.08 4.4 82 0.03 2.16 12 0.005 0,21 

Total 154 0.38 6.95 503 0.206 4.82 149 0,058 1.41 

TRIMBLESTOWN JULY 1968 GLENANNIFF MARCH 1969 

Salmon 163 0.18 2.64 

Brown Trout 432 0.46 13.89 402 0.12 2.4 
Eels 20 0.02 1.70 6 
Stoneloach + + + 
Sticklebacks + + + 
Total 595 0.64 18.23 408 0.12 :1.4 

(7814)T.65182. 750. 12-72. F.P.-G3. 
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Plate I. Study areas of the Siracashel River (above) and Glen River (below). 
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Plate 2. The smolt traps at Glenties hatchery. 


