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INTRODUCTION 

Brown trout spawn in lakes, to varying extents, and with varying 
degrees of SUccess, according to the nature of the bottom deposits, 
and the amount of water movement through them. In the normal 
course of events, however, brown trout spawn in running waters and 
it has long been realised that the maintenance of adequate stocks of 
trout in both lakes and rivers depends, amongst other things, on the 
existence of adequate spawning facilities in the streams which the 
gravid trout enter in the winter. 

Spawning facilities for trollt, especially in small streams, can often 
be improved (a) by opening up access to reaches cut off by impassable 
obstructions; (b) by restoration of spawning beds which have become 
overgrown with weeds" smothered by silt or consolidated; and (c) by 
putting gravel into streams at different points where existing gravel 
deposits are lacking or insufficient. 

The need for adequate spawning facilities is generally realised. 
What is less generally appreciated is that the ultimate output of a 
spawning stream in terms of young trout descending into the main 
river or into the lake, depends as mUch on the nursery facilities in the 
stream for young trout as .on the spawDing facilities for the parent fish. 

For a number of years the Inland Fisheries Trust has been engaged 
in research on the biology of Irish brown trout. The programme of 
research included field and laboratory studies of certain aspects of the 
early life history of the trout the results of which are considered below. 

CONNOLLY'S STREAM 

This small tributary of the River Lee (Plate 1 a and b) rises to 
the north east of Macroom in County Cork and flows in a general 
south-easterly direction for about 8 kilometres to enter what is now 
the lniscarra Reservoir. It forms a small lake, Lough Gal, before entering the Reservoir. 

Connolly's Stream holds few trout older than 12 to 15 months and 
except for a few eels no other species of fish are present. It is not 
liable to heavy flOods. It is therefore an ideal nursery stream in 
which to carry out continuous observations on trout fry from the time 
they emerge from the redds until they are a year old. Such continuous 
observations were made there during J 966 and the spring of 1967. 



b. Connolly's Stream - another view, 
showing fauna drift sampler in position. 

c. Sampler for quantitative sampling of stream-bed fauna. 
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The section of stream chosen for special investigation was less than 
200 metres long, the width varying from 1.25 metres for the most part 
to 4.25 metres· where· wide, shallow pools formed. The' average depth 
varied between 4.5 em and 9 em or more, according to rainfall. The 
substratum was of Old Red Sandstone and the water was poor in 
dissolved minerals. The bicarbonate alkalinity of the water in milli
equivalents was 0.4 (indicating a dissolved calcium content of 
approximately 8 parts per million of Cal and the electrical conduc
tivity was 94.5 reciprocal megohms per em' at 20°C. The pH varied 
from 7.1 to 7.2. 

In qualitative sampling of the fauna of Irish rivers during current 
trout biology studies, six types of habitat were recognised, viz:~ 

A. Moderate to brisk current over stones, gravel or sand, 
without weed; 

B. More sheltered stony or gravelly areas, with sam" scattered 
rooted weeds; 

C. Areas consisting of extensive beds of rooted weed (Ranun
culus sp., etc_); 

D. Stones with a fairly thick growth of aquatic mosses; 

E. Backwaters or quiet areas with a bed of silt or silty sand 
and some debris; 

F. Pools and back-waters with a bottom of mud or silty mud. 

In the selected stretch of Connolly's Stream, these different kinds 
of habitats occurred in the' following proportions:~A.-23.5%; 
B~13.5%; C~47.0%; D~Nil.; E~14.5%; F~1.5%. 

Qualitative analyses indicated the occurrence of the following 
invertebrate fauna: 

Platyhelminths 

Nematodes 

Oligochaetes 

Leeches 

crustaceans 

various species. 

free-living fonns. 

various aquatic species. 

Helobdella stagnalis; Herpobdella 
octoeulata. 

Ostracods; Copepods; GammanlS 
duebeni; Asellus aquaticus, 
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Collembola (Springtails). 

Plecoptera-Pro!onemura praecox; 
Amphinemura sulcicollis; [soperla 
grammatica. 

Ephemeroptera-Ecdyonurus venosus; 
Rithrogena sp.; Baeris rhodani. 

Coleoptera-Helmid and Helodid 
species. 

Trichoptera-Anabolia nervosa; Steno
phylax sp; Sericostoma personarum; 
Goera pi/osa; Silo sp; Odontocerum 
albicorne; Hydropsyche sp; Poly
centropus sp; Philopotamus mon
tanus; Rhyacophila sp; Agapetus 
sp. 

Diptera-Simulium sp; Chironomids; 
Ceratopogonids; Hemerdroma sp; 
Clinocera sp; Pedicia sp; Dicranota 
sp; Tipulids. 

Hydracariua (Water Mites) various species. 

Molluscs Hydl'Obia jenkinsi; Limnaea pereger; 
Pisidium sp; Acylastrum fluviatile; 

Of the invertebrates. Nematodes, Ostracods, Asel/us, Helodids and 
Limnaea pereger were scarce. 

Quantitative sampliug of the bottom fauna was carried out, using 
the sampler shown in Plate 1 c. The frame enclosed an area of 1/16 
square metre. The netting covering the frame was of fine mesh (400 
meshes per square cm). 

Table 1 shows the number of organisms per 1/16 square metre in 
April and May 1966. Despite its relative deficiency in dissolved 
minerals this stream is fairly rich in food. This is probably due, in 
part, to its sheltered character. The absence of fish such as minnows 
and gudgeon which are heavy croppers of stream fauna may also be 
a contributory factor. 

Sampling of drift fauna was also done using a frame 25 cm wide 
and 7.5 cm high ,with a bag of fine-meshed nylon netting. Because 
of clogging with debris, water resistance and other problems this 
method of sampling will not give as satisfactory results as the type 
of sampler described by Mundie (1964). It was employed merely to 
get a general idea of the "drift" in the stream. The results are given 
in Table 2, 
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O·GROUP TROUT FRY IN CONNOLLY'S STREAM 

In the stretch of this stream chosen for study three trout redds were 
located in February, 1966. The first was at the tail of a shallow 
pool, 5 metres long and 4 metres wide with a depth of 7 to 8 em of 
water. There were beds of Ranunculus in the pool and some patches 
of Callitriche at the sides. The second redd was 3 metres upstream of 
the first at the re-entry of a small side channel of the stream. The 
third redd, 20 metres upstream of the second, was at the outlet from 
a small pool formed by timber which had fallen across the stream. 
The redds were made of small stones, the largest stones being about 
8 em in diameter. 

The results of periodic sampling of the O-group trout are given in 
Table 3. The different stages of absorption of the yolk-sac referred 
to in the table are illustrated in Fig. 2. 

FOOD OF YOUNG TROUT IN CONNOLLY'S STREAM 

On March 30 traces of food occurred in some of the alevins. This 
comprised chironomid larvae, nymphs of Baiitis and Rithrogena, and 
some very small Gammarus. 

On April 7, most of the O-group trout contained food and their 
yolk reserves were now completely or almost completely used up. 
Again the food comprised chironomid larvae, ephemeropteran 
nymphs, and very small GammaJ'us. Copepods and a single free 
nematode each occured in one trout. 

The trout taken on April 12 and 13 and May 2, 1966 mostly con
tained food and it was present in greater quantities than in the earlier 
collections. Fig. 3 shows the frequency of occurrence of the different 
types of organisms in the stomachs of trout in the April 12 and May 
2 samples and the maximum numbers of the different invertebrates 
found per 1/16 square metre in the quantitative faunal samples. It 
will be seen that in the April sample chironomid larvae, an abundant 
item in the fauna, were the major food item in the trout fry. In May, 
however, Gammal'us, the commonest organism in the fauna, was the 
major food item. Gammarus was breeding at the, time the alevins 
emerged and large numbers of tiny shrimps were available to the trout 
soon after they began to feed. 

OTHER DATA ON THE EARLY DIET OF TROUT 

The Moynure Stream is a small tributary of the Little Brosna River 
near Roscrea in County Tipperary. It is about 1.5 metres wide, 5 to 
10 cm deep, with a bed of small stones and gravel and no weed. It 
flows through pasture land and has high, vertical banks. In 1966 
screens were erected on a section of the stream and this section was 
stocked with unfed brown trout fry. The fry were fed Once a day, at 



{CI •• " 

10 

first with liver and later with fish-food pellets, to supplement the 
rather meagre natural supply of food in the stream. Samples of the 
fry were taken for stomach analysis at intervals from June to Septem
ber. Chironomid larvae and pupae were found to be the main food 
items of the trout, next iu importance being terrestrial Diptera and 
ostracods. Other foods of less frequent occurrence were Gammarus, 
springtails, ephemeropteran nymphs, beetles, caddis larvae, larvae of 
Diptera other than Chironomids, and Hydracarina. . 

Dn May 12, 1966, a sample of lake-spawned brown trout fry was 
taken on a gravel shoal covered by 8 to 25 cm of water ill White bridge 
Bay in Lough Ennell, Co. Westmeath. They ranged in length from 
2.0 to 2 .. 6 cm. The chief food items were, chirollomid larvae and 
pupae, cladocera and copepods also being present. 

A lake-spawned brown trout fry, measuring 3.05 cm from the west 
shore of Lough Mask, Co. Mayo, takeu in May, 1967, contained 3 
ephemeropteran nymphs, 2 chironomid larvae and a copepod. 

Eight brown trout fry 2.7-3.1 cm, long taken in the River SuiI' on 
April 5, 1967, contained food as follows; 
Type of organism No. of trout in which Total number 

present of oganisms Ephemeropteran nymphs 7 18 Stonefly nymphs 
I I Chironomid larvae 4 .11 

FOOD OF 1 + TROUT IN CONNOLLY'S STREAM 

Fourteen I + trout were taken in the stream on April 13, 1966. 
They ranged in length from 5.9 to 10.2 cm. Their calculated lengths 
at the end of the first growing season (i.e. Ll) ranged from 4.2 to 7.9 
em (mean 6.2 cm). All showed a large amount of "plus-growth" on 
their scales. The food of these trout and of a few other I + trout 
taken earlier in April 1966 is indicated in Fig. 3. 

It will be seen that the diet of the I + trout differs considerably 
from that of the O-group trout. These trout virtually ignored the 
chironomid larvae (mostly very small forms) which were of prime 
importance to the post-alevins beginning to feed. They ate good 
numbers of Gammarus, the commonest invertebrate in the stream, but 
their chief food was; ephemeropteran nymphs. and caddis larvae. This 
indicates a degree of selection in the sense that these were not the 
commonest organisms in the fauna. They were, however, probably 
easier to catch than Gamma/'us and, for trout of this size, were of 
more worthwhile dimensions than the tiny chironomid larvae. 

Only one 2 + trout was taken in Connolly's Stream. It was taken 
on April 13, 1966 and it was only 14.5 em long. Scale examination 
gave an Ll of 5.9 em and an L2 of 13.0 em. It contained 10 
Gammarus, a chironomid larva, a caddis larva and 'In earthworm. 



, 

11 

FOOD 0]<' YEARLING TROUT IN THE LITTLE, BROSNA, 
CAMLIN AND INAGH SYSTEMS 

Between December 1964 and June 1965, an investigation of the 
(ood and growth of brown trout in these three systems was carried 
out on behalf of the Inland Fisheries Trust by Messrs. Quigg, Murray 
and Toner, students of ljniversity College, Dublin. The investigation 
was not concerned specifically with young trout but considerable 
numbers of late O·group and early I + trout were sampled. Details 
of the, pH, bicarbonate alkilinity and electrical conductivity of the 
three river systems are given in Table 4. 

Little Brosna System: 

The Little Brosna, 48 kilometres long, is a trout stream flowing 
through pastures' and tillage land. It rises on the bord,rs, of Counties 
Tipperary and Offaly a few miles west of Shinrone, flows east almost 
to Roscrea and then turns north·west, flowing towards the River 
Shannon which it enters opposite Meelick. It lies entirely on the 
Carboniferous limestone, is partly spring-fed and is highly alkaline. 
It is for the most part a steadily·flowing "dry·fly" stream with a bed 
of silt, sand or gravel but there are some more stony stretches, 
especially in the upper reaches. The Golden Grove tributary is a 
small, largely spring-fed brook. 

CamIin System : 

The Camlin River, 37 kilometres long, rises near Granard in County 
Longford and flows more or less west, through a shallow limestone 
valley, entering the Shannon to the west of Longford. Like the Little 
Brosna, it is essentially a "dry-fly" stream. 

loogh System: 

The River Inagh, 30 kilometres long, is formed by the confluence 
of several small streams flowing off low hillsl in south-west Clare. It 
flows north-east for about 10 kilometres and then turns north-west, 
flowing towards the Atlantic and entering the sea at Liscannor Bay. 
It has numerous tributaries along its course. It flows through Mill
town Grit and flagstone country and is, on the whole, a, swift, broken 
stream with a rocky bed. It is subject to heavy spates. 

Quantitative faunal sampling was carried out in these three systems, 
using a 1/16 square metre frame with a net behind it and screened 
at the sides but not in front. Table 5 shows the number of faunal 
samples taken, the dates of sampling, the habitats sampled, and the 
highest counts of particular types of organisms per 1/16 square metre, 
together with the type of habitat yielding these counts. Data for 
Connolly's Stream are included for comparison. Expressing the 
results in terms of highest counts per unit area gives an indication not 
only of the relative richness or otherwise of the different streams but 
also of the kind of invertebrates which are particularly abundant in 
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particular habitats. For example, the Little Brosna is not only· 
obviously rich in invertebrates generally but is characterised by the 
occurrence in places of great numbers of Simulium larvae. Gammarlls 
ell/eben; and oligochaetes are also present in large numbers. 

Figs. 4 to 6 show the food of yearling brown trout (late 0+ and 
early I + ) in each of the three systems and how it compares with the 
fauna of the dillerent streams and their tributaries. 

In the Little Brosna itself the very abundant Simulium larvae were 
the major food item. Simulium larvae were also importaut as food 
in the Shinrone tributary (where they were abundant) and in the 
Golden Grove tributary where they were not particularly abundant. 
Ephemeropteran nymphs and dipteran larvae. other than chironomids 
and Simulium, were important food items in the Shinrone tributary, 
while "other dipteran larvae" were the chief food item in the Golden 
Grove trihutary. 

In the Camlin River dipteran larvae (including chironomids), a 
major item in the fauna, were the chief food. Ephemeropteran 
nymphs, though not abundant in the fauna, were the next most 
important item eaten. They were eaten in greater numbers than 
crustaceans which outnumbered them in the fauna. In the tributary 
dipteran adults were the major food item and ephemeropteran nymphs 
the next most important food. 

In the Inagh River dipteran adults were the chief food item, the 
next most important food being dipteran larvae (including chiron
omids). In the tributary dipteran larvae were more important than 
dipteran adults. In neither the Inagh nor its tributary did anyone 
type of food completely dominate all others. Even oligochaetes were 
of some importance as trout food in the Inagh tributary. As will be 
apparent from Table 5, food is very scarCe in the Inagh system as 
compared with the Little Brosna or Camlin systems and, indeed, with 
Connolly's Stream. Consequently trout probably hunt for whatever 
they can find and have little opportunity to pick and choose. 

GROWTH OF BROWN TROUT DURING THE FIRST 
GROWING SEASON 

Measurements of Irish brown trout of the a-group from a variety 
of waters, made during the winter when growth had virtually ceased, 
showed that the usual Ll value lay between 4.0 and 10.2 em, the 
majority of trout being 6.2 to 9 cm long. Occasional trout were up 
to 13 em in lengtb by the end of the first growing season. These big 
yearlings occurred mostly in limestone lakes into which they descended 
from small tributaries quite soon after hatching. Some of them indeed 
may have been lake-spawned. Back-calculated growth rates for trout 
from many different Irish lakes and rivers gave similar LI values to 
those yielded by direct measurement of yearlings. The biggest LI 
values encountered were 19.9 to 20.3 em. These were from a small 
lake in County Clare which did not previously hold fish and in which 
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500 early "summerling" brown trout were stocked. Such growth is 
quite exceptional and is due entirely to the unusual combination of 
virgin water and very light stocking. 

It has already been seen that 1 + trout taken in Connolly's Stream 
in April, 1966 had a calculated Ll range of 4.2 to 7.9 cm (mean 6.2 
em). Seven O-group trout taken in the stream in November 1966 had 
a mean LI of 7.85 cm. Growth in Connolly's Stream is, therefore, 
fairly typical of Irish brown trout generally during the first growing 
season. 

In the course of general investigations into the food and growth of 
Irish brown trout it was noted that, on the whole, trout from rich 
streams of moderate size tended to be big at the end of the first 
growing season, whereas trout from tiny "hungry" streams tended to 
be small. However, in anyone stream, the individual variation was 
considerable. In some streams brown trout hatch early and have a 
long growing season. In others they hatch late and have a shorter 
growing season. Consequently, the difference in length at the end of 
the first year between fast and slow growing trout was not always, 
nor indeed usually, significant. It was mainly during the second year 
of life that marked differences in growth rate became apparent. 

It is possible, though there is at present no evidence to support it, 
that in rich streams O-group trout have smaller territories because 
they do not quest back and forth over so wide a front in intercepting 
drifting organisms. Such streams in which the breeding fish are big 
probably have a higher initial density of fry than hungry streams in 
which the breeding fish are smaller and consequently produce fewer 
eggs. This might reduce the discrepancy in food supplies between 
rich and hungry streams. Furthermore, small chironomid larvae, 
which are an important food of young trout fry, are sometimes quite 
abundant in streams in which the crustaceans, ephemeropteran nymphs 
and caddis preferred by the older trout are relatively scarce. 

PARASITES 

No parasites were fonnd in the O-group trollt examined in Connolly's 
Stream early in the year but two out of the seven O-group trout taken 
there in November 1966 were heavily infested with Pomporhynchus 
laevis-a common Acanthocephalid parasite of Irish trout and other 
fish which feed on Gammarlls (Kane, 1966). 

TERRITORIAL BEHAVIOUR, SURVIVAL AND YIELDS 

The brown trout, at least in running water, is a solitary and 
strongly territorial fish. Its territorial instincts can be swamped and 
suppressed if large numbers are kept together in a coufined space (as 
in a fish farm) but under normal circumstances trout space themselves 
out and defend a territory according to their capacity to do so. This 
means, in practice, that any given stretch of water will hold only a 
certain number of trout. Those fish that fail to establish and hold 



14 

territories there will be driven off and many such trout will die. The 
survivors. usually the more vigorous and aggressive fish, will normally 
have an adequate food supply in the territory they defend. 

Stuart (1953) has shown that young brown trout of 3 to 4 em tend 
to space themselves out at least 7.5 em apart and that this separation 
is dependent on visual stimuli. 

In 1964 two plastic dishes measuring 60 em long by 45 cm wide 
were set up in the Inland Fisheries Trust Laboratory near a window 
where they were in good light and received a few hours direct sun 
each day. Gravel and stones, together with some weeds and aquatic 
moss, were put in each dish which was then filled with water to a 
depth of 4 em and stocked with a variety of stream invertebrates. Six 
diffusers connected to an air pump were' placed at different points in 
each dish. The diffusers not only aerated the water but created quite 
appreciable currents in their vicinity. 

Towards the end of February, when the dishes had been set up for 
some time, 178 sea trout fry which had been hatched in the laboratory 
and whose yolk-sacs were nearly absorbed, were put in one dish. On 
March II, 52 brown trout, also hatched in the laboratory and with 
their sacs almost absorbed, were placed in the other dish. 

As soon as the fry were ready to feed the initial natural food 
supply in the dishes was supplemented by dried Daphnia, fed several 
times a day. The fry took the Daphnin well. The rate of feeding 
throughout the experiment was such that all fish, prepared to feed, 
were adequatefy fed. The behaviour of both lots of fry was similar. 
When feeding began there was no aggression. After about a week, 
however, there was a tendency for groups of fry frequenting a par
ticular spot in a dish to resent intrustion by "strangers" from else· 
where. Within three weeks or so, in each "group territory", some fry 
were becoming dominant and the others tended to keep out of their 
way. Soon afterwards hierarchies were being established in different 
parts of the dishes, with one dominant fry and two or three other 
sub-dominants in each section. In the various sections of the dishes 
the remaining fry were attacked and bullied whenever they tried to 
feed and in some cases they were killed by the dominant fry which 
nipped at their opened gills. 

The dominated fry soon gave up all attempts to feed, spent most 
of their time on the bottom or amongst the stones, became thin and 
later began to die. 

As the trout grew, aggression developed between the dominants and 
the sub·dominants. Sometimes one of the latter, dtiven out of its 
sub-territory, was able to displace a fry from an adjoining territory 
but mostly it became an outcast, ceased to feed, and starved. It was 
noted that the territory occupied by a dominant fry was not merely 
a bit of ground of particular size in a particular location but had 
definite and recognisable boundaries-a large stone or a stone of a 
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particular colour, or the tube attached to the diffuser. Trespass 
beyond these boundaries resuIted in attack by the next-door-neigh
bour! 

As the trout grew still bigger they enlarged their territories. This 
they did, not by appropriating a piece of adjoining territory, but the 
whole territory itself. This sometimes produced chain reactions, with 
displaced trout displacing other trout from their territories. The end 
result somewhere in a dish was a harried, homeless trout which ceased 
to feed and starved. 

In the wild, trout displaced in this way would probably eventually 
find somewhere else to live, possibly quite a distance away. However, 
a stage would be reached, sooner or later, where all available terri
tories would be occupied within the Iimts of dispersal possible for 
very young trout. Such trout have limited fat reserves. to tide them 
over a period when they cannot feed and areso small as to be vulner
able to attack by a wide range of predators. Elson (1957) found that, 
in Canadian rivers, planted under-yearling Atlantic salmon ultimately 
became dispersed up to a mile upstream and a mile downstream of 
the point of planting but not in any number over a greater distance. 
It is unlikely, however, that very young fry of either trout or salmon 
would become dispersed over so great a distance from where they 
hatched. ' 

The area of each dish used in the above experiment was 0.27 square 
metres and the position during the final stages of the experiment 
(discontinued on July 16, 1964), was as follows:-

Dish A : Sea Trout. 

Stocked February 18 ,to 27 with 178 unfed fry. On July 16,3 trout 
remained-4.35 cm, excellent condition; 3.5 cm, excellent condition; 
2.9 cm, good condition. 

Dish B : Brown Trout. 

Stocked March 11, with 52 unfed fry. May 19, fi ve well-conditioned 
dominants, one thin dominated trout. June 3D, one large, well
conditioned trout, two smaIler trout in good condition and one thin, 
dominated trout. July 16, one well-conditioned trout, 4.1 em and 
one very thin trout, 3.1 em. 

The difference in the final numbers of trout in the two dishes cannot 
be taken as indicating a difference in aggressiveness between sea trout 
and brown trout. If the experiment had been continued a little longer 
the largest sea trout might at any moment have made a successful 
take-over of the entire dish. 

Le Cren (1961) has estimated that the survival of brown trout in 
the wild from eggs to yearlings is 2.5% (2.7% from feeding fry to 
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yearlings on the basis of a 94% sUCcessful hatch of eggs). No com. 
parable Irish figures are available from direct investigations but 
calculations made for some Irish waters where the average size, 
fecundity and age composition of the spawners was known Suggests 
tbat ilie 2.5% SUrvival figure Would give a stable population assuming 
(as Le Cren also aSSUmed) that tbe survival after the first year was 50 % from year to year. 

The precentage survival from feeding fry to yearlings, in ilie absence 
of severe predation, Was shown by Le Cren to be inversely propor. 
tionate to the density of the fry. Heavy spawning may, therefore, 
produce a big surplus of aleVins, Over and above What the nursery areas can ultimately aCCOmmodate. 

During 1962 and 1963 an experiment was carried out at Ballynalty, 
On the north east shore of Lougb Corrib. Here, close to the lake, a 
few little Scattered SPrings ProdUced trickles of water running down 
into ilie lake. A channe1 Was cut to tap the springs and lead the 
Water down to the shore. The result was similar to a small tributary 
stream, 300 metres long, a little less ilian 1 metre in average width, 
and 5 to 8 em deep. There were a few pools, some small stickles, and 
undercut banks and sections with big stones, because of ilie natural 
irregularities of the ground. The total area of stream bed Was 335 
square metres. An inscale was placed at the entrance to the lake to 
allow fish to escape but reduce the likelihOOd of fish coming in from 
the lake. A fine screen was placed inside the inscale to prevent escape of trout during the first season. 

There Were no fish in the artificially created "stream" and in mid. 
May, 1962 it was stocked with 2,500 brown trout fry Which had been 
artifiCially fed for a few weeks. They were not protected from bird 
predators and received no artificial feeding. They Were left to their 
own devices until February, 1963, When the screen was removed to 
permit tbe trout if iliey wished to do so to descend to the lake. They 
showed little inclination to leave. On April 3, 1963 the screen was 
replaced and the stream electrically fished. It yielded 347 1 + brown 
trout of good size and excellent condition or apprOximately one trout 
per square metre. Since some escapement may bave taken place 
Wllile the screen was removed, the actual yield was probably some. 
What greater. The minimum survival from earlY.feeding fry Was 
13.88%. This very high survival rate is attributable to tbe low 
density of stacking in a virgin stream containing no other trout or competitors of Oilier species. 

The tributaries of Lough Ennell in Co. Westmeath were drained 
Under ·an arterial drainage Scheme Which left the smaller streams very 
shallow and devoid of shelter for trout fry. To remedy the situation 
small pools were excaVated in some sections of certain tributaries. In 
the summer of 1964 two stretches of the Dysart BroOk, each 500 
square metres in extent, Were carefully electro.fished. The two 
stretches of this small narrow stream were similar in character except 
that one consisted almost entirely of shallow rilfJes and the other 
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mainly of small pools which had been excavated to improve habitat 
conditions. The results were as follows: 

0+ Trout I + Trout 
Riffles section 57 70 
Pools section 100 140 

Two-year classes were involved, and the under-yearling trout or 
"summerlings" were presumably in the process of populating this 
stretch of stream as they became more widely dispersed from the 
actual spawning area. The resuIts indicated a greater carrying cap
acity for the pools than for the riffles or, at any rate, a preference on 
the part of the trout for this type of habitat. This is in agreement 
with the observations in Connolly's Stream considered earlier. 

If the 1+ trollt be assllmed to be 8 ti.mes the weight of the "slImmer
lings", then the population in the riffles section was the equivalent of 
57 + (70 x 8) or 617 summerlings and the population of the pools 
section the equivalent of 100+ (140 x 8) or 1,220 summerlings. As 
each section was 500 square metres in area, the riffles section had, 
therefore, a population density of the equivalent of 1.23 summerling 
trout per square metre and the pools section 2.44 summerlings per 
square metre. These values, may be compared with the yield of 
approximately one early I + trout per square metre in the Ballynalty 
experiment. It may be assumed that a stream which will support any 
given number of summeriings will support only about half as many 
year-old trout. 

These results are in good agreement with data for other countries. 
The differences noted in the carrying capacities of pools and riffles 
are consistent with the findings of Ruggles (1966) in his experiments 
with juvenile coho salmon at Robertson Creek. Le Cren (1963) found 
the population in Hall Beck near Stavely in the Lake District to be 
approximately one trout per 1.37 square metres. These were very 
small, slow-growing trout rarely exceeding 18 cm in length and there 
was little migration into or out of the section of stream investigated. 
In the Pollett River in Canada where 90% of the Atlantic salmon 
became smolts at two years of age Elson (1957) established yields 
which indicated a population density of 35 summeriing salmon and 
10 salmon parr aged I + per 100 square yards (83 square metres). 

DISCUSSION 

The food of Irish brown trout and its relation to the stream fauna 
have been investigated by Frost (1945) who worked on the River 
Liffey and by Stinson (1958) who worked on the Rivers Camowen, 
Drumragh and Stmle in County Tyrone. Very young trout were not, 
however, specifically investigated. Investigations into the food of 
0+ and I + brown trout were made by Reynolds, Spence and West 
(1946) in the Cottage River, a small acid stream near Newport, County 
Mayo, They found that, in both the 0 + and I + trout, the three 
most important foods, in that order, were chironomid larvae, Eaetis 
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nymphs and Simulium larvae, whereas in order of faunal abundance 
Battis nymphs came first, Simulium larvae second, and chironomid 
larvae sixth. Gammal'us, the fourth most abundant organism in the 
fauna, was the fourth most important food of the 0+ trout, but in 
the diet of the 1 + trout it was less important than Limnaea snails, 
which were not an important element in the fauna. As in Connolly's 
Stream the 1 + trout in the Cottage River also ate cased caddis. 

McCormack (1962) investigated the food of trout of less than 2.6 
em in some Lancashire and Westmoreland Becks and found that 
chironomid larvae were the main food (57% of all organisms eaten), 
other foods including ephemeropteran nymphs, stonelly nymphs, 
Gammal'''s, Simulium larvae, ceratopogonids, springtails and Diplera. 
As the trout grew bigger, chironomid larvae continued to be the most 
important food in Black Brows Beck in which the water was acid 
while ephemeropteran nymphs hecame their chief food in Kingswell 
Beck in which the water was alkaline. Gammarus and Simulium 
larvae occurred in the diet of the older 0 + trout in both Becks. 

In general, therefore, it can be said that young trout eat essentially 
the same invertebrates as older trout but tend at first to concentrate, 
of necessity, on the smaller types of organisms. The stomach contents 
of the trout which have only recently begun to feed appear to indicate 
a preference for organisms which wriggle or which move actively. 
Indeed, the reactions of trout at the "swim-up" stage in hatcheries 
shows the importance of movement as a stimulus to feeding in post
alevins. Chironomid larvae, small nymphs of Ephemeroptera and 
tiny Gammarus are typical first foods of post-alevin brown trout in 
lhe wild. The faunal sampling carried out during the present investi
gations shows that these invertebrates occur in greatest numbers where 
stones or weeds or irregularities in the stream bed provide some 
shelter'from the full force of the current. These are just the situations 
preferred by the trout which have recently emerged from the redds 
and so, in seeking shelter from the current, the trout fry are at the 
same time discovering the situations which aCe most productive of 
the most suitable types of food. 

SUMMARY 

Research into the early life of brown trout in Irish waters shows 
that, as in the case of other species, feeding begins hefore all the yolk 
reserves of the sac fry are used up. The early-feeding fry seek quiet 
places out of the current, which tends to sweep them away if they are 
exposed to its force. Chirollomid larvae, small nymphs of Ephemer
optera and tiny Gammarus are typical first foods of the fry. Later the 
fry reed 011 most of the invertebrates eaten by older trout but tend to 
show a preference for the smaller and, to some extent, the more 
actively·moving forms, whereas bigger tro!!t show a preference for the 
larger food organisms and have discovered, where there is a choice of 
food available, that some forms are more easily caught than others. 
In general, sheltered situations where there is some weed growth 
produce the most trout food and are also the situations preferred by 

'\ 
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trout fry. There are great differences between the amounts of food 
available in different streams and also in the types of organisms which 
are scarce or abundant. These differences, however, are not necessarily 
clearly reflected in the growth of the trout during the first year of life 
-it is during the second and subsequent seasons that the growth 
curves of the fast-growing and slow-growing trout populations show 
a marked divergency. Provided spawning intensity is sufficient to 
populate available territories, it is the extent and nature of the nursery 
areas available which ultimately determine the numbers of yearling 
trout a stream produces and not the amount of spawning in such 
streams. Survival from feeding fry to yearlings is inversely propor
tionate to fry density and probably averages about 2}%. It may be 
as high as 14% where fry density is low and feeding good. In the 
absence of extensive predation a reasonably productive stream will 
produce approximately I yearling brown trout per square metre of 
stream bed. If 1 + and older trout share the same water as the 
O-group the yield will be proportionately less. Territorial behaviour, 
as much as the available food supply, limits the production in any 
given stretch of water. 
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TABLE 1 

Type of Habitat-'-- --~-T-; I E -1- A I B--II-·~-· 
I I I. 

--1--1-- --1--1--

Sample number 1 I 2 I 3 4 II 5 I 6 
1.1 I 

Date 

Platyhelminths 
Nematodes 
Oligochaetes (aquatic) 
Oligochaetes (terrestrial) 
Hirudinea 
Gammarus duebeni 
Ostracoda 
Plecoptera (N) 
Ephemeroptera (N) 
Coleoptera (L) 
Coleoptera (A) 
Trichoptera, cased (L) 
Trichoptera, free (L) 
Simulium sp (L) 
Simulium sp (P) 
Chir-onomids (L) 
Chifonomids (P) 
Ceratopogonids' (L) 
OtJ>er Diptera (Ll 
Hydlracarina 
Hydrobia jenkinsi 
Other Molluscs 

13. 4. '66 

I 
4 I 

31 

14 
8 
1 

242 
1 

1 5 
46 27 
28 I 21 

3 II 6 
35 40 
3 I 5 

5 I 17~ 
I
I i 

1 10 
1 I 33 

I 

I 
I 
I 

I 
I 

1 
65 

89 

50 
2 

155 

9 
9 
9 

~I 
14 I 

~ II 
67 

2 I 
20 I 

1 I 
I 
I 

2 I 
I 

2. 5. '66 

1: II : 
109 182 

~ I 
2 II 

57 

1; II 

11 

4 I 
53 I 
11 

I 

2 
3 

14 
12 

169 
2 

16 
3 

Quantitative faunal samples from Connolly's Stream. 
(N)=Nymphs; (L)=Larvae; (P)=Pupae; (A)=Adults. 

Counts per 1 / t 6 square metre, 
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TABLE 2 

Drift fauna samples from Connolly's Stream. 

Sample Number i 2 I 3 4 5 ~11--6-
------�--.�~-I·--I--- I--

Date 1966 
I I II 

30.3 I 13.4 I 13.4 14.4 2.5 I 3.5 

-----1--1 -1--1---1--1---

From: 1.15pm I 6.00pm 110.00am 7.30pm I 1I.00am I 6.30pm 
Time I I I I. 

5.15pm I IO.OOam I 7.00pm I LOOam I 6.30pm IIO.OOam 

------I---I~-I· . I 1--
TO': 

! I I I 
4 I 16 1 9 15, I 7, liSt 

------1---·1 I'~---'I I:~-

NO'. hoursl fishing 

Oligochaetes 

Hirudinea 

Gammarus duebeni 

Ephemeroptera (NJ 

Coleoplera '(A) 

Trichoptera (L) 

Chironomidae (L) 

Chironomidae (P) 

Hydracarina 

Terrestrial Arachnids 

I
I I I I 

I I I 
I I I I 

2 I II I 
I I I I 

1318169121 
I I I I 
I 8 I 5 I 6 I 
I I I I 

I
I I I I I 

I I I 
2 I I 2 I II I 

I I I I 
2 I 10 I 3 I I 

I I I I 
I 2 I I I 
I I I I 

2 I I 1 I 
I I 1 1 

3 I I I 1 
I I I 1 

Aphids I I 1 I 1 
I 1 I I 

Molluscs I I 1 I 

5 

2 

___ . _______ .l._~ 1 1 __ -' __ _ 

(N)=Nymphs; (L)=Larvae; (P)=Pllpae; (A)=Ad,Jlts. 
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Results of periodic sampling of O-group brown trout io Connolly's Stream in 1966. 

Date No. 

February 52 
24/25 

13 
i 
i 

Mean 
Length 

(cm) 

1.6 

1.78 

--1---1--
! 

March 22 20 

March 3Q 27 

April 7 12 

I 
I 

I 

April 12 69 

I 
April 1.3 I 10 

May 12 38 

" 

, 

I 
I 
I 
! 
1 

I 

I 
I 

I 

1.17 

--~ 

2.17 

2Al 

239 

2A5 

-
2.51 

TROUT 

Length 
_ range 

(cm) 

13 to 1.8 

L5 to L9 

1.9 to 2.2 

2.0 to 

_I 
2.451 

I 

2.2 to 2.7 

1.95 to 2.75 

2.l to 2.9 

----

2.1 to 2.9 

---

Yolk·sac* Food 

I """,:., .. ~ """' _. "",I -~~.,: .. ------
r-

2A I 
! 

2A 

i-' --, 
I 

None 

None 

1-----· 
I
, 5 -to 8 em below the surface of the 

gravel in r~dds Nos. 1 and 2. 

5 to 8 em below the surface of the 
gravel in redd No.3. 

2B (6); others 
,(1.4) witfti;fgood 
deal of sac 
remaining. 

One with a piece Less advanced alevins amongst stones 
of vasclllar plant I beside' redds. More advanced 
in s tom a c h; I alevins in vicinity of redds, in 
others empty. I shallow places with little flow. 

~~-I 
I They lay ll,nder or behind stones 

or under Ranunculus. 

The largest alevin I Food present in Alevins dispersed at distances of up 
(2.45 cm) had 8 alevins with to ZO metres from redds and 
sa.c in stage 2C; yo I k~s a c in scarce in the immediate vicinity 
14 had sacs in I stage ZB. All of the redds. A1t;vins Qccurred 
stage 2B; others other alevins i in thof} quieter areas amongst 
still with a good 1 empty. : stones, twigs and debris. They 
deal of yolk i I were sometimes facing in direc-
remaining' I tions opposite or at an angle to 

. _ J~_s~rface current. 

Sacs fully or Food present 
almost fully 10 out of 
absorbed! (stage I trout. 
2e). i 

i 
in; 

121 
Samples taker::. 200 metres below 

l'cdds. The O-groUP trout 
occurred in the following situ
ations :-(a) sheltered places 
behind stones: (b) close to the 
bank in a sandy pool 30 cm deep; 
(c) in a pool 15 cm 'deep with a 
slow flow. 

2 eyed ova found along with 
alevins in one redd. 

If disturbed and driven into 
faster water the alevins were 
swept a way by th~ current. 

Nevins tended to be washed 
downstream if the stones behind 
which they sheltered were 
removed and the current were 
swift. However, they were 
much more active and more 
difficult to capture than on 
March 22. 

--------I-------~------

Three -w,ith trace I' 90% 
of yolk. Re- food. 
mainder with 
sa, c fully ab-I 
sorbed. 

Sac, s fully ab-I' 
sorbed. 

contained O-group trout occurred at sides of 
stream and amongst weed beds 
and debris. 

As above 

,No -O~group trout found in fast 
parts of stream which were 
devoid of shelter. 

___ I __ ~ ______________ 1 __ _ 

No trace 
yolk. 

of I All 
food. 

contained 

* For stages of absorption of yolk-sac,. see Fig. 2. 
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WATER 

Connolly's Stream 

Little Brosna River 

Little Brosna River 

Little Brosna River 

Little Brosna River 

Little Brosna Tributary 

CamIin River 

Camlin Tributary 

lnagb River 

Inagh Tributary 
---,-~"-,----,. -- ----~--. 

LOCATION 

Monastery Flats 

Perry's MilIs 

Shinrone 

MiIltown Bridge 

Golden Grove 
(Above Fanure) 

Muliagh Bridge 

Race Course 

Brockagh R [ver 
i --- --------,- --

TABLE 4 

pH CONDUCTIVlTY 
BICARBONATE 

ALKALINITY IN MILL!
EQUiVALENTS 

--~I 
7.1-7.2 i 94.5 0.4 

- I 584 6.45 
I 

7.8-7.9 587 I 6.0-6.2 

7.9-8.0 - i 6.2 

7.9-8.2 - I 6.1 
----------1 

7.8-7.9 559 I 
5.9-6.1 

--I 7.9-8.0 420 4.7-4.9 
-- I --I 

8.1-8.5 5.65 

7.1~7.3 88-158 0.5-1.1 

7.1 172.5 1 3-1.35 

~ 

~ 



WATERS 

Dates of sampHng 

Types of habitat »amp!ed'" 

Number of sampJe'j 

Oligochaetes 

COO1Uolly'S' Stream 

TABLE 5 

Comparative Results of Quantitative Faunal Sampling in Four Water Systems. 

River Inagh 

I 

i 

--I 

Highest Counts per 1/16 square metre. 

River Ina,gh I Rive" Carnlin I River Camtin 
Tributary , I Tributarv 

Little Brosna RiveT 
(P'eTry'S MiilsY 

I A::i~& Ju:-,I~v~:'~~l~ A~~il - -- ~arc~ an~ Jun~-
and Jum~ _1_ _J

1 
I April & May March & June I May & june 

1--,·----_·- - - --------1-- - -
I A,B,C-D)D E,A-D I A,B,D,F. A,A-D,B,C,D, A,A-D,B,C,D,E.-F,P, 
, I ' 

1-- ------1------ --1------------------
I I I 

1,1,2,2,1,1. : 3,1,2,1, I 
, 

I AB,C,E 

- --I --

A,QD,E,F, 

2,1,1,1,1,1,1,1. 3,4,3,1,1, 2,1,2,2,1. 

! 

65(E); 19(B-A) 7(P); 
i 

SeA); i 4(ll); : 1 250{F); 65(A); I 18(A); 11(D); 1,JOO(A); 8DO(P); 
I ' , i : --- -1---- -- -,-----+- -- '------------- -------
1 242('3); 182(C); I 13(C); 12(D); I 20(C-D); 14(A); I SOlD); Gammar-us duebcn! 

J9{A); 11 (e); 9(C); l038(A-D); 198(A); 

Little Brosna 
Shinrone 
Tributary 

May and June 

A,A-D,C,D,P. 

1,1,1,2,1. 

lO(F); 6(D); 

I I J ___ _ 
-1-----~--r-l(C);- -----1-- ---- 1268(D);~'~A-):-:-:-8(-C~:---3-(J--\));-- --17-9(~~~-;)-5-8-(~)";'- ------- -- - -

1 

1 I ----- 1 ________________ .J 
--------- ------------ -------

I
ii I 

PlccoPt~an N:~Pl:,, _____ ' 5(B) - __ :_jJ(CI; 12(D); I_~__ _ __ I_~ ____ 1_5~) __ ~~1;______ __ _______ _ 

Little Brosna 
Golden Grove 

Tributary 

.lulle 

1 ,,~. 

)O(C); 

ZOiC); .lu(e); t (Al, I 106(B); (D); 

EPh_cm_er_o~:a~~y_m_Ph_S ____ 46(_A_l; __ 2_7(~);_: __ 4_5(F);~-,,~_(A_); __ !:2(8~J~~~!:_~2(A~_; _11(AiJ~1(A~~~ 9(C); 117(A); 84(AD); 12 (Fl: 
"--,-----

: ! 1 I (AI; 

Coleopteran. Larvae 
14(A); 5(C); 

'. 29(A); 21(C); i 40(A); 20(D); i 6(D); 2(;\-D); I 45{Dl; "I(A); 'I 83(0); 38 '29(B); 
I , I I (Bl; 

_____ , .. __ , __ ~ ___ "" ___ . __ ... ______ I~ ________ I ________ --- -------- ---1"------- - -------"-------- ~--.. ~- ----------'- -"-----

, i i (Al; I' i 
Coleop'teran AduIts __ __ 42(D); 38(C); I 3 2(A), i 32(D}; UrA); 

, (D); , 
___ .", ___ .________ --1-------·----'-- ----- ---1-------,--- ---- "'----,-----~--'-.-,.--.-

, (Al; I ' 
, ----"._--
i 

(B); 15(C); 

l3(A); Trichopteran Larvae (Case_d) 

Trichopteran Larvae (Free) 

Cbironomid Larvae 

SiDlulium sp. 
(La'rvae & Pupae.) 

_Other' ,DJpter.al1 Larvae 

'Hydrob:a ienk'nsi 

Other Gastropods 

'Bivalves 

50(E); 
67(A); 

48(B); 
---

1 
(Al; 

12(C); 5 
(81; 

i- -

i 169(C); 

I 

176(B); 
155(E); 

2(A); 2(B); , 
i 
I 18(E!; 14(8); I' 1-,--, --' -- -

I 
53(B): 3(C); 

; 

HB); -_.-

----

5(A); leA); 

--------

51(D); 9(E); 

45(A); 30(D); 

-----
, 

! I(D); 
, 

I(C); 
, 
I 

2(D); l(P); , 
-~':.<':':,-,--. 

17(F); He); -

3(F): -

(A); 
4(C); 2 

(P); 

10(C); 
(D); 

7 
(A-D); 34(D): 

(C); 
32(F); 

16(C); SeA); 7(A-D); 1 - [1O(A); 6(C); 

-- -------- ---- - ---------, 
1 

); , 49(A); 35(D); 2(A ... 

30D(A) 
16(D); 

15(D); 

14(A); 
1----

996(D ); 

I 2(A-D); l04(D ); 

I--:~---=-- ~(A ): 
1--------

): 

I
· I(A-m 29(A 

, (E): 
(D); 

11(A ): 

20D(A) 
--

20(A); 

4(D); 

20(A): 

-
-------

-

6(B); 5(B); 

LOOO(A-D): 500{C) 

20(C); 7(C); 

12(C); 7(C): 

200(C) 
700(D); 

180(A) 
-

50(0); 20(A): 

1 

1 

25(C); 6(C); 

147(A-D); 19(B); 

841(A-D): 264{B) 

1 5,389(A-D) 
I 7,049(B); 

2,955(C); 

I 43(A-D); 8(B): 

43(A); 28(A-D); 

6(B): 5(A); 

I 

- --

12(B); 6(A); i 5(A) 

1:------,;'---
! 1,400(D); 100(A-D)1 
i " I 

40(C): 30(A); 

I 

1 850(C); 20(D); 15(C); 

I 

I 
400(D); 3(C); 1(Al; 

, 
200(C): IOO(C); 

, 20(D); 

15'(F); lO(e); Hl(A); 

* A. current over stones or gravel; B, more sheltered, some weed; C, extensive beds of weed; D, stones with moss; E, backwaters; F, mud (see text). 

t Uaenis "p. 

F 
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CAMLIN R . 

..&'L. EN NELL 

~~ . ~ CONNOLLY 5 

"" &TREAM 

R. LEE 
~ O~I---+--~~I 
.. ~ MIL£& SO 

Fig l-Map showing location of waters referred to in this paper. 
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Fig 2-Stages in the absorplion of the yolk~sac of young trout, referred to in 
the text. A, alevin excavated hom redd; length 1:6 em. B, advanced 
alevin from vicinity of redd at commencement of feeding; length 2.1'l 
em. C, fry, length 2.45 em. 
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Fig 3~-Food of 0+ and 1 + trout from Connolly's Stream. Shows percentage 
frequency of occurrence of the different organisms in trout stomachs; 
percentage analysis of the total numbers of different types of organisms 
in the diet of the trout; and the actual maximum numbers of each type 
of food organism recorded per 1 J 16 square metre sample of the 
streambed fauna. The sign + indicates occurrence in small numbers, 

includes chironomid larvae. 
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Fig 4-Food of yearling trout in the Little Brosna system. Shows percentage 
frequency of occurrence of the different organisms in trout stomachs; 
percentage analysis of the total numbers of different types of organism 
in the diet of the trout; and the actual maximum numbers of each 
type of food organism in 1/16 square metre samples of the streambed 
fauna. The sign + indicates occurrence in small numbers. Based, in 
part, on data prepared by Quigg. 
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Fig 5~Food of yearling trout in the Camlin system. Shows perceritage 
frequency of occurrence of the different organisms in trout stol'nachs; 
percentage analysis of the total numbers of different' types of organisms 
in the diet of the trout; and the actual maximum numbers of each type 
of food organism in 1/16 square metre samples of the streambed 
fauna. Based an data prepared by Murray. 
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Fig 6-Food of yearling trout in the lnagh system. Shows percentage frequency 
of occurrence of the different organisms in trout stcmachs; percentage 
analysis of the total numbers of different types of organisms in the 
diet of the trout; and the actual maximum numbers of each type of 
food organism in 1/16 square metre samples of the stream-bed fauna. 
'The sign + indicates occurrence in small numbers. Based on data 
prepared by Toner. 

(7047)M45058j A. 1,000. 11-68. F.P.--G3. 
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