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Plate I: Study area up3tream pre-drainage, Autumn 1968. 

Plate 2: Study area dowlYStream pre-drainage, Autumn 1968. 
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Plate 3: Study area upstream three months after drainage was completed. Plate 4: Study area downstream three months after drainage was completed. 
June 1972. June 1972. 
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Abstract 

The effects of drainage on the Trimblestown River 
I. Benthic invertebrates and flora 

by 

D. T. McCARTHY 

Department of Fisheries, Dublin 

The effects of arterial drainage on the macro-invertebrates and flora of a salmon nursery stream are described. A 
section of the Trimblestown River, Co. Meath was sampled from 1968 to 1974. In drainage operations of this kind the 
substratum where insect life predominates is removed, also fish and salmonid ova and fry life is affected by mechanical 
disturbance. A Surber stream-bottom sampler covering an area of 1 square ft (O.093m2) was used to take 107 samples. Wet 
and dry weights of the fauna were determined. A survey of t'he' aquatiq fiora, pre- and post-drainage! is also described. 
The fauna and fiora were seriously depleted after drainage hut reeov,ered rapidly both in numbers and biomass a year after 
drainage was completed. There was an increase in the growth of emergent vegetation after drainage. Filamentous algae 
-and Chara sp. recolonised the bed of the' river replacing two submerged species (Fontinalis sp and Rorippa nasturtium) 
which had been abundant prior to drainage. 

Introduction 

Arterial drainage programmes in Ireland are designed to lower the bed level of river systems, allowing the 
surface water to run off more quickly. This has a considerable effect on the flora and fauna. In recent years 
rivers such as the Corrib, Dee-Glyde and Moy have been drained. Toner, O'Riordan and Twomey (1965) 
have studied the effects of drainage au the fish stocks and bottom invertebrates of the Bunree River, a tribu
tary of the Moy. On the commencement of the River Boyne drainage scheme it was decided to select a study 
area on one of the Boyne's tributary streams (the Trimblestown River) and monitor the effects of drainage on 
the fish stocks, macro-invertebrate fauna and flora until two years after drainage works had been completed 
on the tributary stream. This paper deals with the effects of drainage on the macro-invertebrates and flora in 
the study area. 

Study Area 

The River Boyne rises 6 km south east of Edenderry and fiows north east for 112 km to the sea at 
Drogheda. It has fifteen major tributary streams and two lakes in its catchment area of 2693 km2• A section 
of the Trimblestown River, one of the major tributaries, was selected for the present study (Fig. I). The 
Trimblestown rises at the foot of Slieve na CalJigh at an elevation of 150m, flows 35 km south-east mainly 
through pasture to join the main river at the town of Trim. Rocks of the basin are middle and upper Carbon
iferous limestone, overlain by lime-rich glacial drift. The area chosen had two principal habitats: stony riffle 
and slow flowing flat zones with abundant vegetation and a stony bottom overlain by silt. This section was 
considered to be representative of the general nature of other river units of the Trimblestown River. The area 
was 146 metres long and averaged 6.1 metres in width, flows varied from 0.1 metres per second to 1.0 metres 
per second. Shallowness and accessibility made this stream particularly suitable for the present study (Plates 
I and 2). 

Drainage procedure 

In Ireland, channel design for land drainage purposes is generally based on the estimated post-drainage 
flood peak of the three-year return period (Lynn, 1970). This pre-supposes the occurrence of some flooding 
every three to four years in major storms. The action of the mechanical excavators is to remove the bedrock, 
boulders, gravel and soil of the river bed to a predetermined width and depth. To minimise the effect of 
erosion, channel cross-sections are trapezoidal in shape (Lynn, op. cit.). 

Methods 

Quantitative invertebrate fauna collections were taken from a constant area of I square ft. (0.093m2) with 
a Surber type sampler (Welcb 1948) with an attached silk net of mesh size 1024 microns. Two base height 
extensions of 15 cm and 7.5 cm were used to anchor the sampler firmly on the substratum of the river and 
prevent lateral migration of organisms. The invertebrates collected were separated from silt and debris and 
preserved in 80 per cent alcohol. Samples were taken from the various biotopes in the, study area, at depths 
varying from 5 cm in riffle to 45 cm in silt and mud. The sampling programme began in the autumn of 1968 
(four years prior to drainage) and continued until 1974. No collections were made in 1971. A total ·of 107 
samples were taken, 60 pre-drainage and 47 post-drainage. Invertebrate samples were examined in the labora
tory within a few days of collection; wet and dry weights of each sample were determined using a front
loading pan balance of sensitivity O.OOlg. The aquatic flora in the study area was surveyed before and after 
drainage, and estimates of abundance were made by classifying the plants as abundant, frequent and occasional, 
Lewis and Taylor (1967). Water samples were analysed during and after drainage for pH, total hardness, dis
solved solids and for suspended solids. 
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Results 

Pre-drainage fauna 
In August-September 1968, 29 invertebrate samples were taken. The total area was 2,6m' or 0.3 % of the 

river bed in the study section. Details of the organisms collected and fiuctuations in total numbers are given 
in Table 1 and Fig. 2. Numerically, crustaceans were the dominant group accounting for 70% of the indivi
duals collected. The dominant species wer~ Gammarus duebeni and Asellus aquaticus; the freshwater crayfish 
Austropotamobius pallipes was also present. Other groups present in the samples were dipteran larvae, Sirou
liidae and Chironomidae, ephemeropteran nymphs mostly Baetis rhodani and B. muticus, trichopteran larvae 
Hydropsyche instabilis and Rhyacophi/a dorsalis, and coleopteran larvae (predominantly Elmis aenea). These 
accounted for 25% of the organisms collected. The remaining taxa in the samples were molluscs, annelids 
and Hydracarina. The number of samples taken in the various habitats in the study area in 1968 are shown 
in Table 2. 

Collections in 1969 were taken in March, April, June and November. In 1970 they were taken in early 
May, June and September. The benthic population sampled in 1969 showed that crustaceans, especially Gam
marus duebeni, had declined in numbers from the previous autumn, from 85 to 25 per unit area (Table 3) while 
dipteran larvae and trichopteran larvae together with ephemeropteran nymphs had increased, especially in the 
spring and summer collections. However crustaceans were still the dominant taxa in the study area (Fig. 3). 
Plecopteran nymphs, though scarce, were present in the spring, summer and winter collections. They could 
not be regarded as important in terms of fish food since they represented only 2% of the spring community. 

In 1970 crustaceans predominantly Gammarus duebeni increased to 80% of the sampled population in 
the spring and snmmer, but declined to 50% in the autumn. Dipteran and trichopteran larvae mostly Hydro
psyche instabilis, Rhyacophila dorsalis and a "seed cased" caddis Hydroptila sparsa also showed a decline in 
numbers. However, there was an increase in the number of ephemeropteran nymphs mostly Baetis rhod(lfli 
and B. muticus. Molluscs had increased in numbers in the 1970 collections and represented 4% of the popn
lation in the spring community. Coleopteran larvae and adults of Elmis aenea and to a lesser extent the 
adults of Hydraena riparia, had also increased and acconnted for 10% of the spring and autnmn population. 
The mean nnmber of species present in the two principal habitats sampled are shown in Table 4. 

Comparing the dry weight of invertebrates in the 1969-1970 period prior to drainage the mean biomass of 
all samples in 1969 was 2.9 g/m'. Mossy stones and Ranunculus tluitans were the most productive areas. In 
1970 the mean biomass of all samples was 3.5 g/m'. Although the biomass in 1968 is not strictly comparable 
with that of later years since the collections in 1968 were limited to' the antumn period, biomass variations in 
the major biotopes in that year are shown in Table 2. The mean of the 1968 antnmn samples was 7.4 glm' 
(9.5 glm' on vegetation and stones, and 3.4 glm' on stones and gravel). 

Pre-drainage flora 
A snrvey of the autnmn flora in the study area was made in 1968. Abundant among the emergent plants 

were Phalaris arundinacea, Sparganium erectum and Juncus eftusus. Together these species formed large 
mixed colonies in deeper water (30-60 cm) in the main bed of the river. Pure stands of Scirpus lacustris and 
Hippuris sp. were freqnent in the main bed of the river. Small stands of pure and mixed colonies of Myosotis 
sp., Mentha aquatica, Veronica catenate and Epilabium hirsutum were frequent in shallow water close to the 
banks. The latter two species also grew on the banks of the river. 

Pnre and mixed colonies of Fontinalis sp., Rorippa nasturtium and Oenanthe fluviatiUs were abundant 
among the snbmerged plants in shallow water and, in deeper water, Ranunculus fluitans. Small colonies of 
Potamagetan natans, P. crispus and Callitriche stagnalis were occasional in deep water but C. stagnalis also 
occurred in shallow water. Filamentous algae were frequent on the stones and stems of the emerged plants. 
Mixed grasses, especially Lolium perenne, were abundant on the river banks. 

Chemistry 
Water samples showed the Trimblestown River to be rich in dissolved solids. The pH varied from 7.85-8.0 

and the total hardness as CaCO, was 314 ppm. Table 5 lists the chemical composition of water taken in the 
study area. There was no fundamental change in water chemistry after drainage. 

Drainage 
Drainage commenced in February 1972 and was completed on the stream section under review in March 

1972 and on the whole river by the following September. The bed level was lowered 1.5m in the study area 
and the mean width of the stream was increased from 6.1 to 6.8m. Bank height increased from 1.0 to 2.9m 
and the banks were quite steep, unlike the rounded gently sloping banks prior to drainage. Fig. 5 shows a 
cross section of the study area before and after drainage. A longitudinal section of the area with old and new 
bed levels together with bank height is shown in Fig. 6. River flow, which had been calcnlated at 0,77m' per 
second in September 1968 had increased to 0.83m' per second under normal flow conditions in September 
1973. Suspended silt levels were very high dnring and after drainage ranging from 945 to 1,889 ppm. Plates 
3, 4 and 5 show the study area after drainage was completed in March 1972. 
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Post-drainage fauna 

In March 1972 drainage operations in the study area ended and the mechanical excavators moved up
stream, where their operation subsequently caused large quantities of silt and uprooted plants to drift down
stream and settle. In that month six samples were taken, three on vegetation which had been displaced 
upstream and which had settled in the area (Plate 6), and three in the main bed of the river now covered with 
a deep layer of silt. A small number of invertebrates were collected on the rooted vegetation, but in samples 
taken on the bed of the river they appeared to be absent except for the remains of one freshwater crayfish 
Austropotamobius pailipes. 

Not more than six individual organisms were found in anyone of the three samples taken on the vegeta
tion in March 1972. Species present were Baetis rhodani, B. muticus, Hydropsyche instabilis, Gammarus due
beni, Elmis aenea; also taken were dipteran larvae and molluscs. In June 1972, 8 samples were taken, 5 on 
the rooted vegetation and 3 on stones and silt in the main bed of the river. Invertebrate fauna was still sparse, 
although the numbers had increased since March (Fig. 2). In one of the samples 20 organisms were collected. 
Numerically the dominant species in these collections were Baetis rhodani, B. muticus, Hydropsyche instab
ilis, and Gammarus duebeni.· The remaining organisms present in the collections were larval Simuliids and 
Chironomids, Elmis aenea and Po/amopyrgus jenkinsi. No plecopteran nymphs were collected in these 
samples. No macro-invertebrates were present in the three samples taken on stones and silt in the main bed 
of the river. The depth of silt in this habitat was 16-40 cm. 

The sampling programme was discontinued until the spling of 1973, by which time drainage operations 
had ceased altogether on the Trimblestown River. In the study area the silt had been washed downstream 
and to the sides where it formed secondary banks (McGrath, 1956) (see Plates 7 and 8). The bed of the river 
was composed of gravel which was covered by silt in places, especially in slow flowing reaches ranging in 
depth from 10 cm to 30 em. Large stones, which were frequent in the old stream section, were absent except 
in a few places and the water appeared clear with no silt in suspension. 

Twenty-five bottom samples were taken between March and November 1973 covering an area of 2.3m2. 
These showed a good recovery of the benthic invertebrates throughout the study area, both in riffle and flat 
zones. Species numbers varied from 5 in samples taken on stony riffle with no vegetation to 19 in detritus 
and moss. The organisms occurring in most samples were Simuliids, Chironomids, aquatic annelids, Baetis 
rhodani, B. muticus and Ephemerella ignita. The crustaceans Gammarus duebeni and Asellus aquaticus were 
also well represented as were Hydropsyche instabilis and Rhyacophila dorsalis. Molluscs Potamopyrgus jenk
insi, Lymnaea peregra, Planorbis vortex and Pisidium sp., in that order, represented 13.5% of the community 
in the autumn and 20% in the winter community. In the summer collections large numbers of small annelids 
of the family Naididae were present in samples taken on algae and silt. In one sample 450 were counted and 
in another 780. There was a complete absence of the freshwater crayfish Austropatamobius pallipes which 
was plentiful prior to drainage. Plecopteran nymphs were also absent in the area except in one November 
sample when a nymph of the species Dinocras cephalotes was collected. 

In 1974, 14 samples were taken, 7 in May and 7 in late October to early November. Due to heavy rains 
it was not possible to sample in the intervening period. Ephemeropteran nymphs Baetis rhadani and B. muti
cus were the dominant species in these collections. The nymphs of Rhithragena semicalarata, Ephemerella 
ignita and Caenis rivulorum which were present in small numbers in 1973 were more frequent in the 1974 
samples. Hydropsyche instabilis and Rhyacophila dorsalis were numerous in the collections as were dipteran 
larvae, (Simuliids, Chironomids and Dicranota spp.). The crustaceans Gammarus duebeni and Asellus aqua
licus were also present but only in small numbers (Table 3 and Fig 3). Details of the organisms collected in 
1972-74 are shown in Table 1. and the fluctuations in the numbers of organisms and biomass in Fig. 2 and 
Fig. 4. To facilitate comparison with other work biomass is expressed as g/m2 rather than per unit area of 
0.093m2. Comparing biomass figures from different rivers is not very reliable. Even in the same biotope of a 
stream, fluctuations are high and vary with the sampling method used (Albrecht 1961). In spite of this it is a 
useful guide to the productive capacity of a stream. 

The figures show clearly the dramatic drop in the number and weight of organisms in June 1972 after 
drainage although there was a rapid increase both in numbers and weight a year after drainage. The mean 
biomass of the samples (dry weight) also showed a dramatic decrease after drainage to 0.35g/m2 in June 1972. 
In 1973 it had increased to 2.3g/m2 but there was a drop to 1.5g/m2 in 1974. The mean numbers of species 
in the samples are shown in Table 4. There was a gradual increase in the number of species from 1972 to 
1974. The mean of all samples increased from 5.8 to 11.3 species per sample. 

Post-drainage flara 

Vegetation, mostly scattered clumps of Sparganium erectum, began to take root in the study area as soon 
as the mechanical excavators moved upstream. However a survey of the aquatic flora in the area was not 
undertaken until the autumn of 1973. The emergent plants Phaiaris arundinacea and Sparganium erectum 
were abundant on the secondary banks in the shallow water and occasionally in deeper water. Together these 
formed large mixed and pure colonies. Mixed and pure colonies of Mentha aquaJica and Veronica caJenate 
were frequent in shallow water as were pure stands of Juncus effusus. Epilobium hirsutum were occasional in 
shallow water close to the banks, as was Equisetum fluviatile. 
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Filamentous algae and Chara sp. were abundant among the submerged plants in shallow and deep water. 
Frequent in deeper water were Ranunculus fluitam and Potamogeton crispus. Small colonies of Callitriche 
stagnalis and Fontinalis sp. were occasional in deep and shallow water 

Discussion 

In Table I the numbers of invertebrate species in the study area before and after drainage are listed. 
Forty five species were present prior to drainage and forty three afterwards. Some species disappeared whilst 
other species became less frequent and in some cases shared dominance with other groups, The only once
dominant species which did not reappear in the drained section was Austropotamobius pallipes. No significant 
difference in the diversity index between pre- and post-drainage samples was apparent. The diversity index 
was derived using the graphical method of Williams (1964), based on the formula 

S = a loge ( I + : ] 

where S = number of species, N = number of individuals, and a = the diversity index. The diversity index 
of the pre-drainage collections (1969-1970) was 18 ± 3.6, and the post-drainage index (1972-1974) was 20 ± 
5.6. 

In pre·drainage collections large numbers of crustaceans, chiefiy Gammarus duebeni, were recorded. 
They represented a large proportion of the population in the study area during this period (Fig. 3). However, 
their numbers declined dramatically after drainage although they still represented a fair proportion of the 
population. This decline in the crustacean population coincided with a rise in the number of ephemeropteran 
nymphs, molluscs and mites. There was alsO' a decrease in the number of trichopteran larvae which, hO'wever, 
was not statistically significant. The adults and larvae of coleopterans remained static in terms of numbers 
but the number of species increased from two (pre-drainage) to five (post-drainage). There was a large ,in
crease in the number of small annelids of the family Naididae a year after drainage. HO'wever, their numbers 
decreased rapidly with a reduction in the level of silt on the river bed. 

Samples taken shortly after drainage was completed in the spring of 1972 showed the fauna to' have been 
seriously depleted and entirely absent from the main bed of the river except in clumps of vegetation, mostly 
in the roots of Sparganium erectum and Lolium perenne. These clumps, affording cover for displaced and 
drifting organisms, were the major habitats for the invertebrates in the drained section. The fauna recovered 
rapidly both in numbers and biomass, the numbers or organisms reaching a peak of 4000/ m2 in the summer O'f 
1973 (Fig. 2 and Fig. 4). However, biomass remained below pre-drainage levels. 

The large populations of dipteran larvae and ephemeropteran nymphs present in the spring of 1973, 
representing 76% of the total number collected in the area are in agreement with the findings of Muller (1954) 
in a Swedish skravellbiick where he found that the first recolonisers in a denuded area were dipteran larvae, 
ephemeropteran nymphs, !richopteran larvae and plecopteran nymphs. Since plecopteran nymphs represented 
a small proportion of the pre-drainage population in the present study it is not surprising that they were not 
plentiful in the drained section. In drainage studies on the River May, Toner, O'Riordan and Twomey (1965) 
found substantial post-drainage reduction in the nnmber of organisms. They found Gammarus sp. well ·repre. 
sented in the drained section whilst dipteran larvae and ephemeropteran nymphs were absent, although these 
species reappeared a year after drainage. 

The most fundamental change after drainage in the aquatic fiora of the study area was the great increase 
of filamentous algae and the introduction of a new genus into the area-Chara sp. The dramatic increase of 
filamentous algae may be explained by increased deposition of silt on the river bed, or the lower grazing acti
vity by the reduced population of macro-invertebrates. However as the silt was being continually washed 
downstream the area of river bed colonised by filamentous algae decreased in 1974. The origin of Chara sp. 
in the study area was almost certainly a small pond a mile upstream of the study area. As the excavators were 
dredging through the ponds large quantities of Chara sp. were uprooted from the bottom, drifted downstream 
and colonised areas of the stream bed including the section examined. Fontinalis sp., abundant throughout the 
area in the pre-drainage survey, had becO'me occasional in 1973. However there was an increase in the area 
colonised by this species in 1974 and this may be associated with the decreasing level of silt on the river bed. 
Another submerged species which was abundant in the pre-drainage survey, RoripPfJ IWSturtiuln, was occas
ional in the survey of 1973. 

There was post-drainage increase in the area colonised by the emergent plants Phalaris arundinacea and 
Sparganium erectum, whilst other emergent plants frequent in the pre-drainage survey-Scirpus lacustris and 
Hippur!s sp.-have become rare. Veronica beccabunga and Epilobium hirsutum which were frequent in the 
area prIOr to' dramage were reduced to occasional occurrence on the secondary banks; since this habitat is 
generally dry it may not be suitable for species associated with wet areas. 
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In general, submerged aquatic plants were ~ore affected b~change in the stndy area than were emergent 
plants. There were fewer emergent plant specles m the post·dramage area. However, emergent vegetation 
became more abundant throughout the area, the deposition of silt on the river bed increasing the area suitable 
for the growth of plants. 

Although the invertebrate fauna was serionsly depleted in the lowering and widening of the stream bed, it 
improved a year after drainage. However the mean dry weight of the samples in post·drainage collections 
(1972·1974) was less than the mean dry weight of organisms in the pre.drainage period (1968·1970). The 
observations reported in this paper demonstrate that while a rapid recovery of the invertebrate fauna takes 
place, the net effect in the first year after drainage is a considerable reduction. Further work is planned to 
evaluate future developments in the benthic community and flora. 
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Table 1. Frequency of occurrence of species as percentage of total number of samples. 

Pre-Drainage Post-Drainage 

Total number of samples 60 47 

EPHEMEROPTERA 

Baetis rhodaH; 73 100 

Baetis muticus 30 36 

Ephemerella ignita 10 33 

Ecdyonurus venosus 17 11 

eaenis rlvu/arum 5 8 

Ephemera danica 2 5 

Leptophlebia vespertina 2 

Heptagenia sulphurea 3 

Rhithrogena semlc%rata 38 

Centroptilum luteolum 2 

PLECOPTERA 

[saperlo gram matico 12 2 

Amphinemura sulclcollis 7 

Leuctra inermis 4 

Leuctra hippopus 3 

Protonemura meyer; 5 

Capnia hilTons 3 

Dlnocras cephalotes 2 

MEGALOPTERA 

Sialis lutaria 2 3 

CRUSTACEA 

Gammarus duebeni 100 80 

Austropotamobiu8 pallipes 32 

Asellus aquatleus 21 38 

TRICHOPTERA 

Hydropsyche instabilis 73 100 

Rhyacophila dorsalis 23 36 

Hydroptila sparsa 21 5 

Hydroptila teneoides 5 

Polycentropus flavomaculatu8 9 R 

Plectrocnemia conspersa 5 

Anabolia nervosa 2 5 

Limnephilus flavicornis 13 

H alesus radialu8 2 

Sericostoma personatum 5 

Tinodes waeneri 5 

Athripsodes aterrimus 3 
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COLEOPTERA 

Elmis acnea 

OuUmnius tuberculata 

Hydraena riparia 

Haliplus fluviatilis 

Gyrinus natator 

Dytiscus marginalia 

DIPTERA 

Simuliidae sp. 

Chironomidae sp. 

Dicranota bimaculata 

Tipula lateralis 

Limnophora sp. 

Ceratopogonidae 

ANNELIDA 

TuM/ex sp. 

Chaetogaster cristallinus 

Lumbriculus variegatu3 

NEMATOMORPHA 

Gordiua aquaticus 

TRICLADIA 

Polycelis nigra 

HIRUDINEA 

Glossiphonia comp/anata 

ARACHNIDA 

Argyroneta aquatica 

Hydrachnetlae 

MOLLUSCA 

Potamopyrgus jenkinsi 

Lymnaea peregra 

Planorbis vortex 

Pisidium sp. 

Valvata piscinalis 

Aney/us fluviatilis 

Sphaerium cornellm 

Pre-Drainage 

76 

7 

57 

60 

19 

3 

3 

2 

3 

2 

3 

10 

3 

5 

12 

9 

14 

7 

2 

Post-Drainage 

38 

11 

33 

12 

2 

70 

66 

47 

22 

5 

5 

5 

6 

2 

2 

2 

10 

50 

33 

25 

3 

8 
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Table 2. Number of samples taken on the various biotopes in the study area August-September 1968, to
gether with mean wet and dry weights (gim' in brackets) . 

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

Biotopes in study area 
Number of 

samples 
Mean wet weight of 
organisms in grams 

per 0.093/ m' 
----_._-----------

Gravel and stones with little or no vegetation 

Fontinalis sp., stones and gravel 

Mud, silt, Oenanthe sp. and Ranunculus sp. 

Sparganium sp"_ mud and Callitriche sp. 

Rorippa nasturtium, silt and gravel 

Mud and stones, little or no vegetation 

Total, and means of all samples 

8 

6 

5 

4 

3 

3 

29 

1.37 (14.7) 

4.79 (51.5) 

4.14 (44.5) 

4.45 (47.8) 

6.37 (68.5) 

2.09 (22.5) 

3.87 (41.6) 
._----------

Mean dry weight of 
organisms in grams 

per 0.093/m' 

0.25 (2.7) 

0.80-(8:6) 

0.74 (7.9) 

0.85 (9.1) 

1.21 (13.0) 

0.40 (4.3) 

0.70 (7.5) 

Table 3. Mean number of individuals per square ft. (0.093m') in the 1968-1974 collections, grouped into the 
various taxa. 

1968 1969 1970 1972 1973 1974 

Ephemeroptera 7.2 16 27.5 3.0 26.8 36 

Plecoptera 1.2 0.25 0.08 

Crustacea 85.0 25.5 101 1.3 13.6 3.8 

Trichoptera 5.4 20.5 5 2.0 H.8 12.5 

Coleoptera 5.0 3.5 5.7 1.2 4.0 3.0 

Diptera 9.0 19 4 1.1 29.0 11.0 

Annelida 1.0 3 0.7 55.0 2.0 

Arachnida 0.4 2.7 1.0 5 2.2 

Mollusca 1.4 0.35 2.7 1.2 8.5 5.2 
-----------_. --- ~, .. -------

Total 114.4 91.7 146.7 9.8 153 75.6 
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D. T. McCarthy: The effects of drainage on the Trimblestown River. 

Table 4. Mean number of species present per square ft. in the two principal habitats, pre- and post-drainage. 

PreRDrainage 
1968 

1969 

1970 

Post-Drainage 
1972 

1973 

1974 

Stones, little vegetation 

Vegetation and stones 

All samples 

Stones, little vegetation 

Vegetation and stones 

All samples 

All samples 

Vegetation and stones 

Stones, little vegetation 

Vegetation and stones 

All samples 

Stones, little vegetation 

Vegetation and stones 

All samples 

Mean 
6.0 

8.0 

7.1 

5.8 

10.6 

9.2 

8.2 

5.8 

6,5 

11.5 

9.5 

6.8 

13.7 

11.3 

S.D. 
0.8 

2.9 

2.5 

1.9 

1.9 

3.0 

2.8 

1.4 

1.3 

2.9 

3.4 

1.1 

2.8 

4.1 

Table 5. Water quality of the Trimblestown River in the study area. (Values in p.p.m.) 

Pre· Drainage Post Drainage 

Date of Sample March 1971 November 1974 

pH 7.8-8.0 7.9-8.05 

Total alkalinity (CaCO,) 310 334 

Total hardness (CaCa.) 314 390 

Calcium 298 348 

Magnesium 16 42 

Phosphate (P04) 0.04 0,06 

Silica (SiO~) 6.0 8.5 

Total iron 0.26 0.3 

Pree carbon dioxide 15 9.5 

Dissolved oxygen 10.4 10.1 

Total dissolved solids 414 470 

B.O.D. 1.1 1.2 
-------
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Fig. 1. 
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Work site A 

Sketch map of the River Boyne system showing the location of the work site on the Trimblestowll 
River (Based on the Ordnance Survey by permission of the Government. Permit No. 1933). 
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D. T. McCarthy: The effects of drainage on the Trimblestown River. 
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Fig. 2. Sample means in glm' of benthos (dry weight) and the mean number of organisms on a seasonal 
basis, log scale. 
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Fig. 3. Composition of faunal samples on a seasonal basis, expressed as percentage of the total number of 
individuals (2 % and over). 
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D. T. McCarthy: The effects of drainage on the Trimblestown R,iver. 

Fig. 4. 
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g/m' log scale. 
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Fig. 5. Cross section of the study area. A. pre-drain age, B. post-<irainage. 
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Fig. 6. Longitudinal section of the study area showing old and new bed levels. (Reproduced by permission 
of the Office of Public Works). 
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Plate 5: Old and new bed levels, A and B. 

Plate 6: Vegetation taking root in the study area, June 1972. 
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