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SECTION 1
INTRODUCTION



1. INTRODUCTION

The use of aquatic macro-invertebrates to monitor the environmental quality of

streams and rivers is widely practised in Great Britain and other parts of the
world.

Whereas chemical sampling gives precise measurements of the conditions
pertaining at the time and place of collection, biological communities

integrate all the chronic and extreme environmental conditions over the
recent past,

The combined acquisition of chemical and blological data provide a greater
understanding than either would on thelr own.
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2. DATA COLLECTION

Study sites

Study sites on the West and East Okement (Table 1) were selected following
consultation between representatives of Devon County Council (DCC), South
West Water (SWWA), Babtie, Shaw and Morton {BSM) and the Freshwater
Biological Association (FBA).

Two control sites were chosen on the West Okement. One, at Vellake Cottage
(W1), was upstream of the influence of Meldon Reservoir and the other,
(W2), was downstream of the reservoir. This approach was adopted in case
the reservoir itself was having a deleterious impact on the macro-invertebrate
communities. Both control sites were upstream of the possible perturbing
effects of Meldon Quarry and the bypass construction and crossing point.

Unfortunately the quarry adit is situated only some 50 m upstream of the bypass
crossing point. The extent of the construction site is such that it was
impossible to have a sampling site between these two potential sources of
impact. This has inevitably led to difficulties in distinguishing between the
effects of the two influences. Under these circumstances the existence of the
environmentally similar East Okement stream, which is also crossed by the
bypass but has no quarry workings, provides a form of control situation.

The remaining four sites on the West Okement (W3-W6) were at successive
locations downstream of the quarry and bypass in order to examine the spatial
persistence of any observed perturbation.

The bypass construction and crossing point was the only identified possible
cause of perturbation on the East Okement. Consequently only one control
site (E7) was chosen. The three remaining sites (E8-E10) were at successive
distances downstream of the bypass.

During the study period the visual appearance of the Railway Stream
deteriorated downstream of the point at which the bypass crossed it. In order
to examine the macro-invertebrate communities of this stream sampling sites
were selected upstream and downstream of the joilnt bypass and railway
crossing point {Table 1). The two sites were well matched for slope, width,
depth, substratum characteristics and degree of shading.

Sampling programme

The sampling programme was also devised following consultation between the
four interested parties (DCC, SWWA, BSM and FBA).

Samples were taken at quarterly intervals between June 1987 and September 1988
(Table 2). By agreement with DCC the December 1987 samples were collected
but not analysed. Provisional plans to sample in December 1988 were
abandoned following consultations.

The Railway Stream was only sampled in December 1987 and these collections were
fully analysed.

The first substantial construction work on the bypass began in late January
1987, prior to the first biological sampling but all major works had been
completed immediately prior to the September 1988 sampling.



Sampling methods

At the suggestion of South West Water, macro-invertebrate samples from the West
and East Okement were collected using a box sampler of the type
recommended by the Standing Committee of Analysts (1982). The area enclosed
by the sampler was 0.05 m3,

Three separate samples were collected from each site on each sampling occasion.

A more common method of sampling used by most British Water Authorities and
River Purification Boards is timed pond-netting (Furse et al. 1981). In order
to compare the effectiveness of pond-netting and box-sampling, collections
were made by both methods at each site visited in June 1987. A single
pond-net sample, of three minutes duration, was taken at each location. The
dimensions of the pond-net were a 900 wm mesh net, with an aperture of
230 x 255 mm and 275 mm bag depth, fitted to a 1.5 m handle.

Collections at the two Railway Stream sites were made by three minute
pond-netting because the channel was too narrow and shallow to use the box
sampler.

Sample analysis

Samples were preserved in formalin in the field and taken to the laboratory for
examination. In most cases all macro-invertebrates were removed from the
sample for identification, but occasionally sub-sampling procedures were
adopted. Most taxa, with the exception of Oligochaeta (worms) and
Chironomidae (midges) were identified to species where possible.

The following data were recorded:
1. Abundance of individual species in each sample.
2. Abundance of individual families in each sample.

3. Biological Monitoring Working Party (BMWP) scores, number of scoring taxa
and Average Score per Taxon {ASPT).

The BMWP score system (Armitage et al. 1983) is the biological index most
widely used by Water Authorities for assessing environmental quality of
rivers. It was devised for, and used in, the national River Water Quality

survey conducted by the Department of the Environment in 1980,

Each taxon (usually family) is ascribed a score reflecting the general
pollution tolerance of its component species. The higher the taxon's score the
less tolerant it is of pollution. The site BMWP score is the sum of the scores
of the individual taxa recorded there. Thus the higher the site score the
better its environmental quality is assumed to be. This is because a diverse
range of high scoring (pollution intolerant) taxa indicate that a site is
substantially unstressed.

The Average Score per Taxon (ASPT) is the average score of the taxa present. It
is derived by dividing the site BMWP score by the number of scoring taxa.
The higher the ASPT value the better the site's environmental quality is
assumed to be.



However the precise BMWP scores and ASPT to be expected at an unpolluted
site will depend upon season of sampling, the site's geographical location and
its particular physical and chemical characteristics. These characteristics
include substratum type, width, depth, current speed, distance from source,
site altitude, slope and the unpolluted water chemistry.

The Freshwater Biological Association have developed a computer package
(RIVPACS} which enables the BMWP score and ASPT of an unpolluted site in a
particular season to be predicted from measured environmental features (Moss
et al. 1987}). Predictions are accompanied by 95% confidence intervals to
allow for statistical variability in biological sampling. The necessary
environmental data for the West and East Okement were collected during
biological sampling visits or have been subsequently acquired from maps or
South West Water (Table 3). In all cases the chemical values used were those
from control sites (W2 and E7) since these represent the natural conditions
which exist in the river upstream of any potential influence of bypass
construction work.

The biological condition of the stream may be assessed by the following ratio
Observed value (score or ASPT) : Expected or predicted value (score or ASPT)

This ratio is termed the Environmental Quality Index (EQI). It has a value of
one if the site exactly meets its optimal quality standard but falls below
unity as quality declines. The values of ASPT acquired by sampling are less
effort dependant, and therefore more reliable, than BMWP scores (Armitage
et al. 1983). Confidence intervals around score-based EQI's are thus greater
than around ASPT-based values of the index.

EQI values may also be computed for the observed and expected number of taxa
and these may be applied to the whole community or to selected taxonomic
groups.

Historical data

All known Water Authority data on the biological monitoring of the
macro-invertebrate communities of the West and East Okement were made
available to the authors by South West Water.

These have been used to compare the biological conditions of the sampling sites
during, and Iimmediately after, the bypass construction phase with those
pertalning prior to these works.
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3. RESULTS

Comparison of box samples and pond-net samples

Individual pond-net samples collected at each site in June 1987 were compared
with the equivalent combined results of the three box samples.

Mean BMWP score, number of scoring taxa and ASPT were usually slightly higher
for pond-net samples than combined box samples. However the differences
were never statistically significant, as assessed by the Wilcoxon Matched Pair
test,

Mean score Mean no. taxa Mean ASPT

Box samples 82.7 13.4 6.05
Pond-net samples 99.5 15.3 6.24
Wilcoxon Z value -1.60 -1.82 -1,01

The patterns of environmental quality indicated by the two sampling methods
were also similar. This was indicated by correlation analysis of the BMWP
scores, number of scoring taxa and ASPT's for the 10 sites. In the case of
score and number of scoring taxa the r values are highly significant (score
P <0.02; taxa p <0.01) whilst ASPT only just falls to be significant.

In view of these analyses it was decided that future sampling should be by the
box sampler. This procedure is approved by the Standing Committee of
Analysts and may have more credibility in law or public enquiry.

Envirommental quality

BMWP scores, number of scoring taxa and average score per taxon have been
calculated for each West and East Okement site for each sampling occasion
(Appendices | and 2). Quarterly results have been presented to Devon County
Council in a series of interim reports {Furse et al. 1988) and are reproduced
here in graphical form (Figure 1). Each point is derived from the combined
taxon list from the three box samples collected at that site in that season.

These data have subsequently been compared with predicted values for the
appropriate site and season (Figure 2)}. This enables direct temporal and
spatial comparison between samples and also allows each site to be assessed
against its optimal environmental quality in the absence of perturbation.

The historical samples collected by South West Water have been examined in the
same way for comparative purposes. Environmental values used to predict

historical indices are the mean of the individual data collected during
1987-88.

Sampling effort for historical data has not been standardised and score values
obtained by South West Water may not necessarily be comparable with
predicted values. This qualification should not apply to ASPT values which, as
noted above, are much less effort dependent.

The two branches of the Okement will be considered separately on a site by site
basis.



West Okement

Site W1: This control site is approximately 200 m upstream of Meldon Reservoir
and approximately 3 km upstream of the quarry adit/bypass crossing point.

All observed scores and ASPT's lay within the 95% confidence intervals around
the predicted values (Figure 2). The environmental quality of the site
therefore met normal expectations.

Site W2: This control site is approximately 500 m downstream of Meldon Dam. It
Is approximately 100 m upstream of the quarry adit and 150 m upstream of the
bypass crossing point.

All observed ASPT values and all but one of the observed scores fell within
the 95% confidence limits around predicted values. The single exception was
the score obtained by South West Water in December 1986. No details of the
Authority's sampling method are given and the low value may be effort
related. The observed ASPT value for this sample almost exactly matched the
prediction.

The environmental quality of the site met normal expectations.

Site W3: This site is approximately 300 m downstream of the bypass crossing
point and 350 m downstream of the quarry adit,

Historical ASPT values (June 1981 and December 1986) indicate that the
environmental quality of the site met normal expectations at that time. The
score in 1981 (two minutes pond-netting rather than the standard three) was
just within the expected range but in 1986 (effort undefined) lay just below
the lower 95% confidence interval.

Samples collected during and immediately after the bypass construction
indicate a fall in environmental quality. Only once (March 1988) did the ASPT
value fall within the 95% confidence intervals of the prediction. EQI's for
score were consistently, and often considerably, below expectation.

The envirormental quality of this site fell below normal expectations during
1987-88. This decline appeared to be on-going with poorer quality detected in
June and September 1988 than in previous quarters. The EQI values in late
1988 are approximately equivalent to the NWC chemical water quality category
2 (fair).

Site W4 This site is approximately 1 km below the quarry adit and bypass
crossing point,

The single historical EQI for ASPT (December 1986) closely matched expectations
but the score, which was obtalned using undefined effort, fell just below the
lower 95% confidence intervals. During 1987-88 the majority of EQI's for ASPT
and all EQl's for score were outside the acceptable range.

The environmental quality of this site fell below normal expectations during
1987-88. Again the values for June and September 1988 were noticeably poorer
than earlier quarters. The EQI values in these months were approximately
equivalent to NWC chemical water quality category 3 (poor).



Site W5: This site lies approximately 1.5 km downstream of the quarry adit and

bypass crossing point. It also lies about 100 m downstream of the entry of the
Railway Stream.

The average EQI values for this site were lower than for any other sampled. All
values were well below expectations with the lowest EQI's again recorded in
the last two quarters. Unfortunately no historical data have been found for
this site to provide comparison.

The environmental quality of this site was approximately equivalent to NWC
chemical classes 2-3 throughout 1987-88.

Site W6: This site is approximately 2 km downstream of the quarry adit and

bypass crossing point. It is also about 1 km upstream of the confluence with
the East Okement.

Most historical data (June 1981 and December 1986) indicate that the site met
normal expectations at those times. Subsequent EQI values have, with one
exception, been below the predicted range. Recorded values have been rather
more erratic than for the sites upstream but once again the lowest EQI's were
obtained in a later sample (September 1988).

The envirommental gquality of this site fell below normal expectations in
1987-88. Most EQI values were approximately equivalent to NWC chemical class
2 but the September 1988 values were indicative of chemical class 3.

General: Both control sites met normal environmental quality standards and
therefore indicated no major perturbation to the fauna of the West Okement
river upstream of the Meldon Quarry adit and bypass crossing point.

Historical data generally indicated that sites downstream of the current bypass
crossing point also met normal environmental quality standards. This was

particularly true of the less effort dependent EQI's derived from ASPT
values.

Data collected from sites (W3-W6) downstream of the bypass crossing point show
a marked and continuing decline in biologically-indicated environmental quality
since construction work started.

Any assumption of a causal relationship between the roadworks and the declining

environmental quality of the West Okement ignores another important and
simultaneous development.

Drainage water from the adjacent Meldon Quarry has historically entered the
West Okement near the new bypass crossing point. This quarry water had
consistently low pH, l.e. was very acidic, and had consistently high levels of
metal concentrations. These chemical conditions were considerably more
extreme than normal levels in the West Okement.

Prior to 1987 most water was conveyed to the river via a channel known as the
Meldon Quarry Stream. A smaller proportion drained across moist woodlands in
poorly defined channels, This wetland area acted partially as a sink and
partially as a filter and effectively reduced the effects of quarry water on
the West Okement.
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In 1987 the route of discharge of quarry water to the West Okement was altered
to enable Meldon Quarry to be worked deeper (Construction News 1987). The
new route was via a 60 m deep, 600 mm diameter drainage borehole in the
quarry into a 2.1 m high and 1.6 m wide adit, The adit then gravity fed the
collected water into the West Okement at a point approximately 50 m
upstream of the bypass crossing point.

The precise date at which the adit became operational is not known but
Construction News (1987) suggested that the contract to build the adit would
be completed by the end of June 1987.

No data are available on the quantity or quality of water entering the West
Okement via the adit. In view of the fact that the drained water receives no
treatment it is reasonable to assume that the water entering the river is both
very acidic and with high concentrations of dissolved and suspended metals. It
is also possible that the increased depth of operation at the quarry and the
more efficient drainage system will have led to a corresponding increase in
the quantity of water entering the river.

The effects of any reduction in the pH of the waters of the West Okement
and of any increase in metal loadings can be expected to be deleterious to
many species of macro-invertebrates.

The relative impact of the Meldon Quarry discharge and the bypass construction
must remain the subject of speculation on the basis of existing data. This
situation is exacerbated by there being no opportunity to sample the river in
the stretch between the adit and bypass. However, further circumstantial
evidence Is available from the East Okement where the detection of any
impact of bypass construction would not be complicated by acid quarry
drainage.

East Okement

Site E7: This control site lies approximately 100 m upstream of the bypass
crossing point.

Most EQI's lay within the predicted 95% confidence intervals. Indeed two
samples (September 1987 and June 1988) indicate a particularly rich fauna.
The historical EQI for December 1986 fell below expectation as was the case
for many samples taken at this time and whose method of collection is
unknown.

The environmental quality of this site meets normal expectations.

Site E8: This site lies approximately 150 m downstream of the bypass crossing
point.

All historical samples, and those collected during 1987-88 lay within the
predicted 95% confidence intervals.

Environmental quality consistently met normal expectations and no significant
envirommental impact, of bypass construction work, upon aquatic
macro-invertebrate communities was detected.

Site E®: This site is situated approximately 500 m downstream of the bypass
crossing point.
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No historical data were available but all EQI values for samples collected in
1987-88 lay within or exceeded normal expectations. No significant
environmental quality reduction was recorded at this site. Lowest EQI values

occurred in March and June 1988 but in all cases they were above the lower
85% confidence interval.

Site E10: This site is approximately 1.5 km downstream of the bypass crossing

point, It is also about 400 m upstream of the confluence with the West
Okement.

Historical samples indicate very good environmental quality at this site in
June 1981 and December 1986. These high standards were maintained in 1987,
A noticeable decline was recorded in March and June 1988, although on only
one occasion did any EQI value fall below the acceptable range.

The decline in quality in these two months coincided with similar falls at E9.
During the March 1988 biological sampling the river was heavily discoloured by
a milky suspension of material emanating from construction work at the bypass
crossing point. This, probably inorganic, material either in suspension or
deposited may have been having slight deleterious efects upon the
macro-invertebrate fauna.

Similar, but much less pronounced discolouration of the water, resulting from
bypass construction work, was noted in June 1988.

On each occasion the presence and origin of the suspended material was reported
to Devon County Council and it is understood that remedial action was taken
{Devon County Council, pers. comm.).

EQl values for E10, and for E9, were at their usual high levels in September
1988 and therefore there was no chronic decline in environmental quality over
the period of bypass construction.

General: The environmental quality of the East Okement has been maintained at
an acceptably high standard. On only one occasion did either environmental
quality index fall below the acceptable range. A possible reason for the
decline was drawn to the attention of Devon County Council. The
biologically-indicated envirommental quality of all four sites, at the end of
the construction period, was as good as the situation prior to the roadworks
and/or predicted standards.

As indicated earlier, these findings provide circumstantial evidence to suggest
that bypass construction may not have been the cause of the reduction in
environmental quality recorded at sites W3-W6 on the West Okement.

Railway Stream

Site RS1: This site is situated 100 m upstream of the adjacent bypass and
railway crossing point.

Predicted target values could not be obtained because streams of this small
size are outside the operating range of RIVPACS. However, the recorded
values in December 1987 of score (146) and ASPT (6.35) suggest the site is
not perturbed and is of good environmental quality.
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Site RS2: This site is approximately 200 m downstream of the adjacent bypass
and railway crossing points.

The recorded values in December 1987 of score (6) and ASPT (3.0) suggest the
site is severely perturbed and is of very poor environmental quality.

General: The decision to sample these sites was prompted by the oily appearance
and diesel-like smell of the stream in September 1987.

Analysis of the samples revealed a major decline in environmental quality over
the 300 m distance between sites.

Chemical analyses and information provided by Devon County Council suggest

that the decline was most likely due to the release of acid quarry drainage
water down the stream.

This water was previously carried by pipeline from Meldon Quarry to the
Okehampton Rallway Station. This pipeline was fractured near the course of
the Railway Stream during highway construction and the released water, which
is acidic and has high levels of metals, has subsequently flowed down the
Railway Stream (Devon County Council, pers. comm.).

The added volume of acidic water to the West Okement, upstream of sites W5 and
W6, may have further contributed to their poor environmental quality.

An alternative route, if economically feasible, would be to direct the pipeline
water into a series of small rivulets which previously flowed across
Okehampton Golf Course and disappeared into a wetland area adjacent to the
West Okement,

New drainage arrangements alongside the bypass are reported to have
substantially dried these water courses and this may lead to a consequent loss
of wetland (Devon County Council, pers. comm.). Directing the quarry water
down these channels would restore both them and the wetlands but the
filtering action of the latter should prevent acidic water from entering the
main river,

The fauna

One hundred and four distinct taxa, principally species, have been recorded
from the study sites. The numbers found at each study site varied from 56 at
site E9 on the lower East Okement to just 2 on the lower Railway Stream site
(Table 4). These 104 taxa are distributed amongst 51 families or larger
taxonomic groupings. The numbers of "families" at each site have also been
counted (Table 4).

The highest number of taxa, both "species" and “families" were generally
recorded at the East Okement sites but approximately similar numbers were
taken from the two control sites {Wl and W2} on the West Okement. Numbers
of species recorded downstream of the West Okement bypass crossing point
and quarry adit were approximately half those recorded at the control sites.

Numbers of taxa at the two Railway Stream sites are based on a single season's
sampling whereas all other lists are compiled from five separate seasons.

The frequency with which individual "species" were found in the fifteen box
samples is given in Table 5. Other taxa recorded from the sites in the June
1987 pond-net samples or in samples collected by South West Water are also
indicated to provide the most comprehensive listings for the sites and the
river system as a whole. Similar family level data are provided in Table 6.



None of the taxa recorded are particularly rare or of notable conservation
status. Full listings of the number of individuals in each species and family
in each box sample from each site have already been presented to Devon
County Council in a series of interim reports (Furse et al. 1988). These data
are reproduced here (Appendices 3-6) whilst full species lists for the two
Railway Stream sites are given in Appendix 7.

Scrutiny of these appendices shows that it was the high scoring BMWP families,
i.e. those which are least tolerant of pollution, which were principally absent
from, or scarce at, sites W3-W6. These taxa are mainly from three orders of
insects, the Ephemeroptera (mayflies), Plecoptera (stoneflies) and Trichoptera
(caddis).

As with BMWP score and ASPT, the Freshwater Biological Association's RIVPACS
system enables the number of families of each order which were recorded at
each site to be compared with the number expected and the result expressed
as Environmental Quality Indices (EQI's).

A simple graphical presentation of the EQI's for each order at each site
illustrates the changes occurring in the river (Figure 3). In these examples
mean EQI's with standard deviations are plotted for each site.

On the West Okement there are marked declines in the EQI values for
Ephemeroptera and Plecoptera downstream of the bypass crossing point and
quarry adit, indicating fewer occurrences of these taxa than expected. A
similar but less pronounced trend is apparent for Trichoptera which generally
occur less frequently than expected throughout the river system. On the East
Okement the frequency of occurrence of all three orders meets or exceeds
expectation on almost all occasions.
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4. CONCLUSIONS

West Okement

Control sites on the river immediately upstream and downstream of Meldon
Reservoir are of good environmental quality.

Historically, i.e. pre-1987, sites downstream of the Meldon Quarry adit and the
Okehampton bypass crossing point were also of good environmental quality.

Environmental quality of the sites downstream of the quarry adit and the bypass

crossing point declined markedly during the highway construction work (June
1987-September 1988).

Environmental quality at these sites was particularly poor in the latter half
of 1988 when biologically-based environmental quality indices indicated
equivalent NWC chemical quality classes 2 (fair) or 3 (poor).

The decline in quality indices resulted from a reduction in the number of taxa
occurring at these sites, particularly the pollution intolerant insect groups,
mayflies, stoneflies and caddis.

The fall in environmental quality at sites downstream of the bypass crossing
point coincided with, but may not have been caused by, highway construction
work.

Changes in the manner by which drainage water is discharged from Meldon Quarry
into the West Okement were implemented in mid-1987.

The new drainage system may have led to an increase in the quantity of water
entering the West Okement from the Meldon Quarry although no direct
evidence is available to confirm this theory,

The quarry drainage water is very acidic and carries high levels of dissolved
and suspended metals and this may have a deleterious effect on the fauna of
the receiving stream, the West Okement.

The close proximity of the inflow adit from the quarry to the river and the
highway construction sites precludes a sampling site being established between

them and makes it difficult to distinguish between the impact of the two
processes.

The absence of significant deterioration in the environmental quality of the
East Okement, which is similar in size and character to the West Okement and
has a bypass crossing but not quarrying activity, provides circumstantial
evidence to suggest that highway construction may not be the cause of the
decline in environmental quality on the West Okement.

East Okement

The control site and all three potential impact sites were of generally high
quality throughout the period of highway construction.

Slight loss of quality was noted at the two downstream sites (E9 and E10) in
March and June 198% but even so Environmental Quality Indices were generally
at an acceptable level,

16



The fall in environmental quality noted above coincided with discolouration of
the river due to suspended, probably inorganic, material emanating from
construction work at the bypass crossing point.

The suspended material, and its deposition, may have been deleterious to the
aquatic fauna.

The occurrence of the excessive suspended solids load was reported to Devon
County Council and remedial measures were taken.

The values of biologically-based environmental quality indices show that the
quality of all four sites is as high at the end of the highway construction
work as it was before work began.

Railway Stream

The Railway Stream, 100 m upstream of the adjacent bypass and railway crossing

points, supported an abundant and diverse macro-invertebrate fauna in
December 1987.

The same stream 200 m downstream of the crossing points was almost totally
devoid of macro-invertebrates and was clearly severely perturbed.

This decline in quality is attributable to the continuous or intermittent
release, into the stream, of acid water from Meldon Quarry via a pipeline
fractured during highway construction.

This water subsequently enters the West Okement and may contribute to the poor
environmental quality of the two sites downstream of the inflow point.

Diversion of the released quarry water into small watercourses that cross
Okehampton Golf Course will restore discharge In these channels to pre-bypass
levels and will help maintain wetlands adjacent to the West Okement.

Directing water onto these wetlands should lead to it percolating into the
ground and not flowing directly into the West Okement.

General

South West Water are advised to obtain further information on the quantity and
quality of water entering the West Okement from Meldon Quarry to ensure

that it is not having an unacceptably deleterious effect on the environmental
quality of the river.
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Table 1. Location of study sites, with equivalent chemical sampling site codes.

Chemical

sampling
Code Site name NGR point
West Okement
Wil Vellake Cottage SX 555 906. SB1
w2 U/S of Meldon Quarry adit and bypass SX 565 928 SB2
w3 D/S of bypass SX 566 932 SB3
w4 U/S of Wigney SX 568 935 SB4
W5 Okehampton Golf Course SX 575 939 SB5
Wé Okehampton Castle SX 585 944 SB6
East Okement
E7 U/S of bypass SX 604 947 SB7
E8 D/S of bypass SX 602 948 SB8
E9 Ball Hill SX 597 946 SB9
E10 Okehampton Grammar School SX 589 949 SB10
Railway Stream
RS1 100 m U/S bypass SX 575 937 -
RS2 200 m D/S bypass SX 576 935 -




Table 2. Sampling dates.

June 1987 8. 6.87
September 1987 10. 9.87
December 1987 30.11,87

1.12.87
March 1988 2. 3.88
June 1988 13. 6.88
September 1988 13. 9.88

W1-we,
W1-Wé,

W3-W4,
wWi-w2,

W1-Ws,
W1-Ws,
W1-W6,

E7-E10
E7-E10

w6, E7-E10, RS1-RS2
W5

E7-E10
E7-E10
E7-E10
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Table 4. The number of distinct "species" and "families" recorded at each study
site during 1987-88.

Site
Wl W2 W3 W4 W5 W6 RSI RS2 E7 E8 E9 EIO

Species 40 S50 29 29 29 27 26 2 54 48 56 52
Families 24 30 19 22 21 20 23 2 31 30 35 34




Table 3. The frequency of occurrence of "species® in the 15 box samples collected during 1987-86.

West Dkement (W1-W&). Railway Stream U/S Bypass (RSI1), D/S Bypass (RS2), East Okement (E7-E10).
N = absent from box sasples, present in pond-net sasples. H = Historical, pre-1987, only.

TAKON

TRICLADIDA (FLATWORNS}
Planariidae
Polycelis felina
Phagocata vitta
Crenchia alpina
Dendrocoel idae
Dendrocoelum lacteua

NEMATODA (NEMATCDES)
Neaatoda

GASTRQDA (SNAILS)
Hydrobiidae
Patamopyrqus jenkinsi
fAncylidae
Ancylus fluviatilis
lonitidae
lonitaides nitidus

BIVALVIA (BIVALVE SNAILS)
Sphaeriidae

OLIGOCHAETA (TRUE WORMS)
Oligachaeta

HIRUDINER {LEECHES)

Glossiphaniidae
6lossiphonia complanata
Helobdella stagnalis

ARACHNIDA (SPIDERS % NITES)
Hydracarina

ANPHIPODA
Gamniridae
Gaasarus pulex

EPHEMEROPTERA (MAYFLIES)
Baetidae
Baetis scasbus
Baetis vernus
Baetis rhodani
Baetis suticus
Centroptilus luteolua
Heptageniidae
Rhithrogena semicolorata
Heptagenia lateralis
Ecdyonurus sp,
Leptophlebiidae
Leptophiebia sarginata
Paraleptophlebia submarginata
Habrophlebia fusca
Epheserellidaz
Ephenerella ignita
Epheaeridae
Ephemera sp.
Caenidae
Caenis rivulorum

Wi

LI B - B |

LY

[ ]

LM

15

LI - LB -

LD

15

R -

Wi

15

R

SITE

L1

i3

RSl RS2 E7

' -+ =+

-~

13

E8

€9

E10

13

1

— D |



Table 5 {cont.)

TAION

PLECOPTERA (STONEFLIES)
Taeniopterygidae

Brachyptera risi
Neaouridae

Protonemura aeyeri

Asphineaura sulcicollis

Neaurella picteti

Nemoura avicularis

Neaoura cambrica group
Leuctridae

Leuctra geniculata

Leuctra inerais

Leuctra hippopus

Leuctra nigra

Leuctra fusca
Perlodidae

Perlodes microcephila

Isoperla grammatica
Perlidae

Dinocras cephalotes
Chloroperlidae

Chloroperia torrentius

Chloraperla tripunctata

ODONATA {DRAGON/DAMSELFLIES)
Cordulegasteridae
Cordulegaster baitonii

COLEOPTERA (BEETLES!}
Dytiscidae
Orecdytes sanmarkii
readytes septentrionalis
Hydroporus tessellatus
Byrinidae
Orectochilus villosus

Hydrophilidae (incl.Hydraenidae}

Hydraena gracilis
Helaphorus brevipalpis
Anacaena globulus
Scirtidae (=Helodidae)
Elodes (=Helodes) sp.
Elnidae

Elais aenea

Esolus parallelepipedus
Lisius volckmari
Dulimnius troglodytes
Julisnius tuberculatus

SIALIDAE {ALDERFLIES)
Blalidae
Sialis lutaria
Sialis fuliginosa

)

N2

" N g e

W

[ T

[ B

T

L Bt 7. |

b

SITE

N6 RSL RS2 E7
1 - 3
1 - 3
-7

-1

- -
- 8

- 3

- 3

2 - 12
H - R
- - 9
- - 1
' - -
2 - b
12 -
1 - -
! - N

11

—

[ Ry X}

E9

1 e o g B

13
13
15

EL0

1 1 td 1 Y

[ I B |

ra

i1
14

29



Tatle 5 (cont.)

TAXON ]

TRICHOPTERA {CABDISFLIES)

Rhyacophilidae {incl.flossosonatidae)
Rhyacophila dorsalis 3
Rhyacophila sunda
Agapetus sp. -

Philopotamidae
Philopotasus apntanus -
Normaldia sp. -

Polycentropodidae
Plectrocneaia conspersa
Plectrocnesia geniculata
Polycentropus f]avomaculatus
Palycentropus kingi

Psychosyiidae
Tinodes waeneri
Lype sp. -

Hydropsychidae
Hydropsyche pellucidula -
Hydropsyche siltalai 2
Diplectrona felix -
Hydroptilidae
Hydroptila sp. K
Lianephilidae
Drusus annulatus H
Potamophylax cingulatus
Micropterna sequax -
Beraeidae
Beraea maurus -

{(dontoceridae
Bdontocerus albicorne -

Leptoceridae
Athripscdes sp, -
Mystacides azurea -
Decetis sp. -

Goeridae
Silo pallipes -

Lepidostomatidae
Lepidostona hirtus -

Seritostomatidae

= =R |

Sericostoma personatua -

LEPIDOPTERA (AQUATIC MOTHS)
Pyralidae |

W2
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x> o axm
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W6 RSl RS2 E7
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Table 5 {cont,!}

TAXON

DIPTERA (TRUE FLIES)
Tipulidae
Dolichopeza albipes
Tipula sp.
Pediciz rivosa
Dicranota sp.

Lianophila (Eloeophila) sp.

Ceratopogonidae
Chircnosidae
Sisuliidae
Sisulium vernus gp.
Simulius cryophilum gp.
Simulium variegatum gp.
Sinuliua ornatum gp.
Espididae
Chelifera gp.
Hemerodrosia gp.
Wiedeaannia gp.
Dolichopodidae
Rhagionidae
fAtherix ibis
Atherix marginata

i
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Table 6. The frequency of occurrence of "families” in the 15 box sasples collected during 1967-88.
West Okesent (¥i-W6), Railway Streas U/S Bypass (RS1), D/S Bypass (RS2). East Okeaent (ET-E10),
N = absent from bax sasples, present in pond-net samples. H = Historical, pre-1987, only.

TAXON

TRICLADIDA (FLATWORNS)
Flanariidae
Dendrocoelidae

NENATODA (NEMATODES)
Nesatoda

BASTRODA (SNAILS)
Hydrobiidae
Ancylidae
lonitidae

BIVALVIA (BIVALVE SHAILS)
Sphaeriidae

OLIGOCHAETA {(TRUE WORNS)
Oligochaeta

HIRUBINEA (LEECHES)
6lossiphoniidae

ARACHKIDA (SPIDERS & MITES)
Hydracarina

ANPHIPODA
Gannaridae

EPHEMEROPTERA (MAYFLIES)
Baetidae

Heptageniidae
Leptophlebiidae
Epheaerellidae
Ephemeridae

Caenidae

PLECOPTERA (STONEFLIES)
Taeniopterygidae
Nesouridae
teuctridae
Perlodidae
Perlidae
Chloroperlidae

DDONATA (DRAGON/DANSELFLIES)
Cordulegasteridae

COLEOPTERA (BEETLES)
Dytiscidae

Gyrinidae
Rydrophilidae
Scirtidae (<Helodidae)
Eleidae

STALIDAE (ALDERFLIES)
Sialidae
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Table & {cont.)

TAKON

TRICHOPTERA (CABDISFLIES)

Rhyacophilidae {incl.6lossasomatidae)

Philopotasidae
Polycentropodidae
Psychomyiidae
Hydropsychidae
Hydroptilidae
Lisnephilidae
Beraeidae
Odontoceridae
Leptoceridae
Goeridae
Lepidostosatidae
Serirostomatidae

LEPTDOPTERA (AQUATIC MOTHS)
Pyralidae

DIPTERA (TRUE FLIES)
Tipulidae
Ceratopogonidae
Chironoaidae
Simuliidae
Empididae
Dolichopodidae
Rhagionidae
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FIGURES



Figure 1

A30 OKEHAMPTON BYPASS SCHEME

MACRO,IVERTEBRATE SURVEY

INDICES OF ENVIRONMENTAL QUALITY - WEST OKEMENT , JUNE 8th lﬂgz

COMBINED BOX SAMPLES
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Figure 1 (cont.)

A30 OKEHAMPTON BYPASS SCHEME MACROINVERTEBRATE SURVEY
INDICES OF ENVIRONMENTAL QUALITY ~ WEST OKEMENT, SEPTEMBER 10th 1987
COMBINED BOX SAMPLES
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Figure 1 (cont.)

A30 OKEHAMPTON BYPASS SCHEME MACROINVERTEBRATE SURVEY

COMBINED BOX SAMPLES

Reservoir
Quarry/Adit
120~ Bypass
o .
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Figure 1 (cont

2)

A30 OKEHAMPTON BYPASS SCHEME

MACROINVERTEBRATE SURVEY

INDICES OF ENVIRONMENTAL QUALITY - WEST OKEMENT, JUNE 13th 1988

COMBINED BOX SAMPLES

Quarry Adic
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Figure 1 (cont.)

A30 OKEHAMPTON BYPASS SCHEME MACROINVERTEBRATE SURVEY
INDICES OF ENVIRONMENTAL QUALITY - WEST OKEMENT, SEPTEMBER 13th 1988
COMBINED BOX SAMPLES

120 Minehouse Stream
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Figure 1 {(cont.)

A30 OKEHAMPTON BYPASS SCHEME MACROINVERTEBRATE SURVEY

INDICES OF ENVIRONMENTAL QUALITY - EAST OKEMENT, SEPTEMBER 10th 1987

COMBINED BOX SAMPLES

Salmonid stream
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Figure 1 {cont.)

A30 OKEHAMPTON BYPASS SCIUEME

MACROINVERTEBRATE SURVEY

INDICES OF ENVIRONMENTAL QUALITY - EAST OKEMENT, 2nd MARCH 1988

COMBINED BOX SAMPLES

Salmonid stream
Bypass
110 -
BMWP
105 A
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®
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Figure 1 (cont.)

A30 OKEHAMPTON BYPASS SCHEME MACROINVERTEBRATE SURVEY

INDICES OF ENVIRONMENTAL QUALITY - EAST OKEMENT, JUNE 13th 1988

COMBINED BOX SAMPLES

Salmonid stream
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Figure 1 (cont.)

A30 OKEHAMPTON BYPASS SCHEME MACRO{NVERTEBRATE SURVEY
INDICES OF ENVIRONMENTAL QUALITY - EAST OKEMENT, SEPTEMBER 13th 1988
COMBINED BOX SAMPLES

130 - Salmonid Stream
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110 J
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17
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Figure 2.

EQI

EQI

Environmental Quality Indices based on BMWP scores and ASPT.
Squares historical data. Circles data collected by box sampler
1987-88. M = March, J = June, § = September, D = December.

Solid horizontal line, EQI = 1. Broken horizontal linesare
95% confidence limits.
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(cont,)
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Figure 2 {cont.)
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Site W5
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Site Wb

BMWP SCORE

o T D Gk S M N D L e S S S S D SSN SED GED S GO GER BED MR MRm S DY G SN S eme e e s

®
[
[ ]
® L
®
M78 Ja1 Das J87 887 M88 JB8 S88
SAMPLE

ASPT

M78 Ja1 Das Ja7 887 M88 J88 Ss8s8
SAMPLE

50



Figure 2

EQI

EQI

0.7

0.8

{cont.)

Site E7

BMWP SCORE
®

M78 J81 D&as J87 887 M88 JB8 888

SAMPLE
ASPT

M78 Jé 1 D8e J87 887 M88 JB8 Ssas
SAMPLE

51



EQI

EQ!

Figure 2 (cont.)

1.8

1.5

1.4

1.3

1.1

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

1.2

1.0

0.9

0.8

0.8

Site E8

BMWP SCORE

—“———_——-—-—--——----—’-__—--*— -----
& ®
)
m
M78 Jai D8e J87 S87 M88 J88 Sa8s8
SAMPLE
ASPT
Y .
n e o
M78 Ja 1 D8é J87 S87 M88 J88 S88
SAMPLE

52



EQI

EQI

Figure

53
2 (cont.)

Site E9

BMWP SCORE

o S S I G S S G b R GED SIS Sy S P BN SN SN S ek e RN NN WD SN G B S

M78 J81 D86 J87 887 M88 J88 Ss8s8

SAMPLE
ASPT

M78 J81 D8s J87 S87 M88 J88 sSs8s8
SAMPLE



EQI

EQI

Figure 2 (cont.)

0.7

0.6

Site EI0

| BMWP SCORE
o o o
n

. ®
M78 JB81 Daé Ja7 887 MBS J8s 588
SAMPLE
A ASPT
[ | ° o °
i
e

M78 Ja1 D8e Ja7 s87 M88 Jg8 Ss88
SAMPLE



Figure 3. Environmental Quality Indices based on the number of selected
orders of insects occurring at each site. Values are means of five
separate sampling occasions with standard deviations.
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Figure 1 (cont.)}

A30 OKEHAMPTON BYPASS SCHEME MACROINVERTEBRATE SURVEY

INDICES OF ENVIRONMENTAL QUALITY - EAST OKEMENT, JUNE Bteh 1987
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Appendix 1. West Okement. BMWP scores, number of scoring taxa and ASPT's
for each individual box-sample.
AJ0 OKEHAMPTON BYPASS SCHEME __MACROINVERTEBRATE SURVEY DF THE WEST AND EAST OKENENT RIVERS.
WEST OKEMENT - JUNE 8th 1987 (BS=BOX SANPLE)
BIOLOGECAL NONITORING WORKING PARTY (BNWP) SCORES AND AVERABE SCORES PER TAXON (ASPT}
INDEX SITE NAME
VELLAKE COTTAGE U/5 ADIT/BYPASS /5 BYPASS U/7S WIGNEY GOLF COURSE OXEHAMPTON CASTLE
SITE Nt SITE W2 SITE W3 SITE N4 SITE WS SITE Wb
BS1 BS2 BS3 BS] _ BSZ BS3 B3] B52 BS3 BS1 332 BS3 BSt _ BS2 BS3 B§] BS2  BSI
BNWP SCORE FYEE T I } & M 103 20 W ¥ 31 5 6 M 20 FET TS 1
0B, SCORE L 108 33 58 37 n
No. TAXA & 1 ] ¥ 7 13 3 & 7 ] 6 ] 3 T 3 I i ]
COMB. Mo. TAXA 12 & L0 1 B 12
RSPT .50 5.82 5.88  7.22 &.29 .87  5.00 4.50 S.14 380 5.7 422 2.00 4,85 4.00 5.00 5.8 3.5¢
CGNB. ASPT &.17 .75 3.3 6.18 $.61 .92
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Appendix 1 (cont.)
AJG QKEHAMPTOM BYPASS SCHEME  MACROINVERTEBRATE SURVEY OF THE NEST AND EAST DKEMENT A1VERS.
EST DKEMENT - SEPT, 10th 1987 (BSsPOX SANPLE)
OLOGICAL NDNITQRING W RTY (B RES AN ! R TAIDN {ASPT)
INDEY S1TE NAKE
VELLAKE COTTAGE U/8 ADIT/BYPASS D/5 BYPASS U/§ WIBNEY GOLF COURSE OKEHAMPTON CASTLE
SITE Wi BITE W2 SITE W} SITE ¥4 SITE W3 SITE Wé
851 852 BSY 851  B32 53 B51 B3z BS 51 B 5 BS1 BS2 BSY B§| BS2  Bs3
BMWP SCORE B 8 92 B 9 34 ] T ] A% 5 18 2 3
COMB. SCORE 113 118 b3 1 3 )
No. TAIR V 13 uw W % W 1§ b 9 3 3 4 h) 3 & 10 5 ] !
COMB. No. TAXA 17 19 11 g 11 B
ASPT bid2 & 14 430 657 A0 0,20 BT S0 2T .00 483 287 420 433 550 %40 3.87 .00
Cong, ASPT 6.43 6. 21 un 5.00 W 4.89
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Appendix 1 (cont.)
430 DKERANP ' A R F T_AND EAST OKEMENT R[VERS.
HENT - HARCH 2nd 19 =BOL SANPLE)
BiCA T0RNS WORKING PARTY (pN AVER RES FER_TAION (ASPY)
INDEX SITE NaME
VELLAKE COTTAGE U/S ADIT/BYPASS B/S BYPASS U/§ WIGNEY BOLF LOURSE OKEHANPION CASTLE
SITE W) SITE W2 SITE %) SITE W4 SITE W3 SITE W&

pi{  BS2  Bs3 B3l 857  8s3 PS1_ BS2  BS3 BS1  BS?  Bs3 B! BS2  BS) B3] BS? B5)

BAWP SCORE non o 10 3 & H 1B 3 I 2 ¢ 3 W 3 i BN

Conb, SCORE 9 107 ® ) LH 1
Ke. TAIA 2 12 93 15 8 ! 3 ¥ ] ] ] 3 6 2 ! 3 ]
COMB. Ko. TAIA 13 1] 1 ¥ ] y
ASPT 642 550 &.47  5.80 6.8 588 643 680 400 5,33 6,50 5.80  3.00 5.00 1,50 LM 2.7 4.3
COME, ASPT b.50 b.69 0.3 6.3 5.4) 4,69
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Appendix 1 {cont,)
INDEY S1TE NANE
VELLAKE COTTAGE U/% ADIT/BYPASS 0/8 BYPASE U/B NIBNEY BOLF COURSE OKEHAMPTON CASTLE
SITE Nt BITE N2 SITE W SITE Wi 8ITE w$ SITE we
B3I 932 183 BSL _ BS2 s DI 292 183 B3 092 193 P51 852 B§3 BS1 RS2 pS3
BNYP SCORE B8 %3 N (L B S w n g 13 26 I8 | I I I h [ B
Comd. SCORE 78 140 3 25 34 18
No. TAZA 15 13 B3 1 12 ] L) 3 4 5 4 ] L b 4 3 7
COMD. No. TAIA 14 14 3 ] ] 1
AsPr 6,29 420 5,83 408 &.18 475 A% .00 340 525 400 35 .80 375 400 S.00 300 471
COnB. ASPT b.13 6,21 4. B3 W17 43¢ 533
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Appendix 1 (cont.})
_A30 OKEHANPTQN BYPASS ggngn: ummygg[mgl; SURVEY OF THE WEST AND EAST OKEMENT R[vias,
MENT - =DOL SAMPLE}
BIOLOGICAL MONTTORING HDHKINB PARTY {BMNP) §§Q ES AMD AVERAGE SCORES PER TALON ALON [ASFT)
INDEX S17TE MANE
VELLAKE {OTTAGE U/S ADIT/BYPASS 0/ BYPASY U/3 NIGNEY BOLF COURSE OKENAMPTON CASTLE
SITE i SITE w2 SHTE W3 SITE W4 SITE w3 SITE wy
BS! BS? BSY BS1_ BS? BS3 BS1 852 8§3 B3 052 P53 B BS7_BST ssl g2 e?
BANP SCORE LD I I I B M m» w»oun o on 3 27 a 112 g 8
COMB, SCORE 91 122 3 ) ) 2
Mo, TAXA LR [ I § W u n ] { { b 3 ] 3 { ] 3 !
COMB. %o, Tata 14 19 8 b ] 3
ASPT SS90 83 593 5,73 500 489 .30 3,00 15 450 300 4.9 2.33 1.00 L& 440 2.
Corp, RSPt 6.50 442 . 4.B8 .50 4.50 L




Appendix 2, East Okement. BMWP scores, number of scoring taxa and
ASPT's for each individual box-sample.

£30 OKEHAVPTON BYPASS SCHENE  MACROINVERTEBRATE SURVEY OF THE NEST AND EAST DKENENT RIVERS,
EAST OKEMENT - JUNE Bth 1987 (BS=BOY SANPLEI

BIDLOGICAL MONITORING WORKING PARTY (BWWP) SCORES AND AVERAGE S PER TRXQN (ASPT)

INDEX SITE NANE
/S BYPASS /5 BYPASS BALL HILL GRANNAR SCHODL
SITE E7 SITE 8 SITE E? SITE E10
BS1 BS?  BS3I BS] BS52 BS3 B5! BS2 BS3 B51 BS2 BS3
BANP SCORE “oow §7 2 33 8 ¥ 37 A4 11y B
CONB. SCARE 9 93 104 124
No. TAXA I n L] it 10 n 15 10 ] u o171
COMB. No. TAXA 14 16 17 18
AseT 8.2¢ 4.00 £33 5.4 530 6.00 440 570 403 645 .00 7.00
COMB, ASPT b.b4 3.0t b.24 6.89




Appendix 2

(cont.)

A30 OKEHAMPTON BYPASS SCREME

MACROINVERTEBRATE SURVEY OF THE WEST AND EAST OKEMENT RIVERS.

‘BIOLOGICAL MONITORING WORKING PARTY (BMWP) SCORES AND AVERAGE SCORES PER TAXON {(ASPT)

EAST OKEMENT - SEPT.{Oth 1987 (BS=BOX SANPLE)

INDEX SITE_NANE
U/S BYPASS D/§ BYPASS BALL HILL GRAMMAR SCHOOL
SITE E7 SITE EB SITE E9 SITE EIO
BS1 B§2 BSI BS) BS2 BSI BS] 832 _B§Y BS1 B8S2 BSY
BHWF SCORE 14 106 103 13 100 108 122 121 102 116 % 98
CoMB, SCORE 139 128 145 139
No. TAXA 8 17 7 15 1 1B 17 13 13
COMB, Mo, TAXA 2 20 2 19
ASPT 6,33 4,26 4,18 476 4.7 456 478 7.02 6.80 7,25 492 7.00
CONB. ASPT 6,43 6,40 4.90 .52
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Appendix 2 (cont.)

A0 OXEHAMPTON BYPASS SCHEME HACROINYERTEBRATE GURVEY QF THE MEST AND EASI QERENT RIVERS,

EAST OKEMENT - HARCH 20d |9

Lhal OKENENT - NARCH Jnd |98 (D§=BOX SAMPLE)

BIOLOGICAL MONITORING HDRIINE PARTY (BKNP) SCORES AND AVERAGE SCORES PER TAXOM 1A5PT)

INDEY

a2 SITE NANE
UsS BYPASS 0/5 BYPASS BALL HILL GRAMNAR SCHOOL
SITE E7 SITE €8 SITE €9 SITE E10
BS! BS2 853 Sl _BS2 _ B§3 Sl BS2 _ Sy B§1 852  8§)
MNP SCORE 780 B4  unon LI I I Y ¥ %0 &
COnd. SCORE ol 107 9" 5]
Mo, TAXA n 1 g |12 § R w1 o 16 8§ 10
COMB. No. TAXA 18 18 15 13
RSPT 6,33 &I5 448 600 591 592 400 408 .00 9.80 429 8.20
COMB. ASPT 6.31 .49 6.40 6.3
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Appendix 2

{(cont.)

AJ0 OKEHAMPTON BYPASS SCHENE  NACROINVERTEBRATE SURVEY QF THE NEST AND EAST OKEMENT RVERS,
CAST DXEMENT - JUNE 13th 1989 (BS=BOX SANPLE)

AST DKEMENT - JUN sB0X SAMPLE)
BIOLOGICAL HONITORING NORKING PARTY (BHNP) SCOREY AND AVERAGE SCORES PER TAYOM {ASPT)
INDEX SL1E NANE
U/8 BYPASS 0/3 BYPASE BALL HILL SRANMAR SCHODL
GITE E7 SITE E6 SITE EY SITE ELO
bS] 387 B8] B3f B9? 893 B9Y _ps2  BS1 B51 B9S2 B9}
BHWP SCORE 108 121 103 B 81 N o 81 41 AL T B [
Cone. SCORE 153 1y " "
"~ Ho, TAIA 17 17 13 14 13 12 12 13 10 7 10 8
Cond. Ko, TAXA ¢ 18 14 18
ASPT 6.35 7.12 6.87 436 423 .92 533 6,2 .00 4B 5.90 &.13
COMB. ASPT 1.03 b, 41 5.08 8.17
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Appendix 2 (cont.}

A0 OKEHAMPTON BYPASS SCHENE

NACROINVERTEBRATE SURV

EAST OKEMENT - SEPTEMBER t3th 1988 (BS=BO! SAMPLE)

!

E

67

AND EAST OKEMENT RIVERS,

BIOLOBICAL MORITORING WORKING PARTY (BMWP} SCDRES AND AVERAGE SCORES PER TAXDN {ASPT)

INDEX SLTE NANE
U/8 BYPASS /8 BYPASS BALL HILL BRANSAR SCHODL
SITE E7 SITE k8 SITE E9 SITE E10
BS]  BS2 BSY BS{ BS2 B33 b5t 882  BS3 BS| _BS? 853
BUNP SCDRE 62 1% 87 B0 8¢ 59 % 71 n”oonw
COMB. SCORE 107 95 113 135
Ho. TAXA 1 13 13w 10 1w 13 12 1 13
COMB. No. TAXA 17 18 17 )
ASPT 6,20 6.08 4201  A.15 6.00 5.90  &,73 S.80 £.00 8,25 &.45 6.49
COMB, ASPY 6,29 3.9 .74 L
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Appendix 3. West Okement. Abundance of each individual "'species'
in each box-=sample for each month of sampling.

A30 OKEHAMPTON BYPASS SCHEME  MACROINVERTEBRATE SURVEY OF THE NEST AND EAST OKEMENT RIVERS.

WEST OKEMENT - JUNE 8th 1987 (BS=BOX SAMPLE)

ABUNDANCES OF INDIVIDUAL SPECIES IN EACH SAMPLE

TRAXON NAME SITE NAME

VELLAKE COTT U/S ADIT/BYPASS  D/S BYPASS U/S WIGNEY GOLF COURSE  DKEHAMP,CASTLE
SITE W1 SITE W2 SITE W3 SITE M4 SITE W3 SITE wo
BS1 BS2 BSS BS1 BS2 BS3 BS1 BS2 BS3 BS1 BS2 BS3 BS| BS2 BSY 51 BS2 BS3

TRICLADIDA (FLATWORKS)
Planariidae

Polycelis felina 00 0 00 1 b | 5% & RN R 0 0 0
Phagocata vitta LR AL 0 0 0 Dok g 0 0 0 0 w0 3 0
NEMATODA (NEMATODES) 0 0 0 00 0 0 0 0 00 1 o S s O
OLIGOCHAETA (TRUE WORMS) | N ] | 0 2 4 T4 2 15 8100 3 318 13 2N 3
HIRUDINEA (LEECHES)
Glossiphaniidae
Blossiphonia coaplanata ¢ 0 0 00 0 00 0 T e . 0 0 0
Helobdella stagnalis 0 0 0 0 0 0 0-0-0 0 0 0 b, Ol 0. @-90
ARACHNIDA (SPIDERS & MITES)
Hydracarina 0.0 3 I o 0 0 0 0 00 0 00 0 0 0 o0
Oribatidae 0 1 0 0 0 0 0 ¢ 0 0 0.0 01
EPHEMEROPTERA (MAYFLIES)
Baetidae
Baetis sp. 0 0 0 0 0 15 0 0 0 0 01 g 0 0 0 0
Baetis scambus 0 0 0 0 3 & 0 0 0 0 0 0 0 1 0 0 0 o
Baetis vernus " S BREY | 8 7 3§t 0 2 0 e Oy 0.0 0; el
Baetis rhodani 0 0 0 00 0 00 1 & 90 N sl 00 0
Heptageniidae
Heptagenia lateralis 0 0 o I 1 4 0 0 0 0 0 o0 0 0 0 Vil Blad |
Ecdyonurus sp. 0 0 0 01 0 0 0 0 0 0 0 ¢ 00 ¢ e
Epheaerellidae
Ephemerella ignita [ g g | 00 0 0 0 0 0 0 0 0.0 ¢ 0 ¢ 0
PLECOPTERA (STONEFLIES)
Nemouridae
Amphinesura sulcicollis 0 1 0 0 0 4 R R 0 0 1 Al O | 0o 1 0
Leuctridae
Leuctra sp. e 2 0 4 17 3 & 0o 7 0 0 0 0.8 3
Leuctra geniculata 0 0 0 0 0 0 01 0 0 0 0 0 0 0 00 0
Leuctra inerais 18 &8 6 2 12 L0 8 gy ¢ PR 0 0 0
Leuctra fusca 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ¢ 3
Perlodidae
Isoperla grassatica 00 | I 01 0 0 0 T, | 0o @ 0 0 0
Perlidae
Dinocras cephalotes 0 0 0 00 1 0 0 0 0.9 0 0 0 0 00 0
Chloroperlidae
Chloroperla torrentiua 01 0 I U4 n 0 0 0 . Nk T | 0 0 0 0 4 2
COLEOPTERA (BEETLES)
Hydrophilidae
Hydraena gracilis 0 .0 8 0 0 1 0 0 0 0 0 0 0 0 0 00 0
Elnididae
Elnis aenea 0 4 2 0 0 0 0 0 0 0 0 0 00 0 0 0 0
Lisnius volckeari 2 12 10 00 0 0 0 0 0 0 0 0 0 0 3 &
Oulimnius sp. 1 0 0 0 0 0 0 0 0 & 0 0 0o 0 0 0 0
Oulimnius troglodytes . 00 0 0 0 0 0 0 0 ¢ 0 0 0 0 0
OQulianius tuberculatus 0 3 1 0 0 0 0 0 0 0:0..% 00 o0 0 0 1
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Appendix 3 (cont.)
A30 OKEHANPTON BYPASS SCHEME _ MACROINVERTEBRATE SURVEY OF THE MEST AND EAST OKEMENT RIVERS.
WEST GKEMENT - JUNE @tk L987 (B5=BOX SAMPLE)
ABUNDANCES OF INDIVIDUAL SPECIES IN EACH SAMPLE
TATION MANE SITE NANE
VELLAKE COTT. U/S ADIT/BYPASS D/S BYPASS U/S WIGNEY GOLF COURSE  DKEWAMP. CASTLE
SITE WL SITE W2 SITE N3 SITE W4 SITE ¥5 SITE W6

B5i BS2 BS3  BSI BS2 BSY BS} 852 BS3 B8] BS2 BS3 BS] B§2 BSI 5] BS52 BS3

TRICHOPTERA (CADDISFLIES)
Rhyacophilidae
Rhyacophila sp.
Rhyacophila dorsalis
Polycentropodidae
Polycentropus sp.
Polycentropus f1zvomacu)atus
Palycentrapys kingi
Rydropsychidae
tiydropsyche siltalai
Sericostosatidae
Sericostosa personatus 0 0 0 0 0 | 0 0 0 0 6 0 0 0 0 0 ¢ 0
DIPTERA (TRUE FLIES}
Diptera indet. 00 90 0 0 0 0 0 0 ¢ 0 0 ¢ 0 ¢ 6 1 9
Tipulidae
Eloeophila sp. 0 ¢ o
Dicranata sp.
Ceratopogonidae
Simuliidae
Sisulius sp.
Simuliva cryophilua group
Siauliua vernua group
Simulius ornatus group
Sisuliua variegatus group
Chiranomidae
ANURA (FROBS & TOADS) ¢
Tadpales ¢ 0 0 0 0 0 ¢ ¢ 0 00 0 0 0 0 ¢ 9
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Appendix 3 {cont.)

ASQ_OKEHAMPTON BYPASS SCH HACR TEBRATE SURV NEST AND EAST QKEMENT RIVERS.
WEST OKEMENT - SEPT LOth [987 (PS=BOX SANPLE)

ABUNDANCES OF INOIVIDUAL SPECFES IN EACH SANPLE

TAION NANE SITE NANE
VELLAKE COTT U/§ ADIT/BYPASS D/S BYPASS U/S WIBNEY BOLF COURSE  OKEHAMP,CASTLE
SITE Mt SITE w2 SITE W3 SITE W4 SITE W3 SITE W6
8
TRICLADIDA (FLATNORMS)

Planariidae 0o 1 1 0 o ¢ 0 0 0 b0 0 0 0 o 0 0 0
Polycelis felina ¢ 2 | 0 0 0 ¢ ¢ 0 0 0 0 ¢ 0 9 0 0 0
Phagocats vitta 0 0 5 0 0 0 [ o1 0 0 0 90 ¢ 0 0

NEMATODA (NEMATODES) ¢ 0 3 0 0 0 ¢ 0 90 ¢ ¢ 0 6 0 0 [
BIVALVIA (MUSSELS)

Sphaeriidae 00 0 e 0 0 0 0o 0 6 0 0 1 1 0 i1
OLIGOCHAETA (TRUE NORNS) 14¢ 260 228 % 39 %2 106 191 5% LA IVL AT 158 123 272 516 7
ARACHNIDA [SPIDERS & MITES)

Hydracarina 2 01 2 2 1 I 0o ¢ 0 0 ! L ¢ 0 0 0o 90

Oribatidae 0 0 9 1 o ¢ ¢ o 0 6 ¢ 0 0 ¢ 0 6 0 0
AMPHIPODA (SHRINPS)

Basnaridae

Ganaarus pulex ¢ 0 0 00 0 ¢ 0o 0 1 o 0 6 0 0 ¢ 0 0
EPHEMEROPTERA (MAYFLIES!

Bastidan
Baetis sp. 1 3 ¢ 0 & 0 0 0 0 ¢ 00 0 0 0 0 0 0
Baetis vernus I 2 12 ¢ 0 2 ¢ & 0 ¢ 0 0 0 0 0 0 0 0
Baetis rhodani 0 & 3 0 i 2 09 0 0 0 0 o ¢ 0 0o 0 0

Heptageniidae ¢ L a1 n ¢ 0 0 0 0 0 ¢ 0 9 0 0 0
Rhithrogena sesicolorata ¢ 0 0 6 0o 2 0 0 0 0 0 0 ¢ 0 0 0 0 0
Ecdyonurus sp, ¢ 0 0 13 & ¢ 0 0 ¢ 0 0 ¢ 0 0 ¢ o 0

Leptaphlediidae 2 0 9 00 ¢ 0 0 o0 ¢ ¢ 0 ¢ 0 0 ¢ 0 0
Paraleptophlebia submarginata 6 0 1 I 0 0 [ ¢ 0 0 0 0 0 0 0 0

Ephenerellidae
Epheserells ignita 1 0 0 0 0 0 o 0 0 ¢ 00 1 ¢ 1 0 0 0

PLECOPTERA (STDMEFL{ES)

Neaturidas
Protonesura sp. 1t o 0 & 8 13 LI 0 0 0 0 o0 0 6 0 0
Protonesura aeyeri O ¢ 0 0 0 0 0 ¢ 0 0 0 L] 0 0 90
Neaoura avicularis 0 0 0 1 ¢ 0 ¢ 0 0 0 0 0 ¢ 0 0 0 0 0

Leuctridae
Leuctra sp. n N 18 20 18 0 6 0 6 o 0 0 0 0 0 0 0
Leuctra fusca 1 1 1 210 7 210 01 0 ¢ 0 0 0 0 0

Perlodidae
Perlodes nicrocephala 1 12 3 21 [ 0 0 0 0 0 0 [
Isoperla qrameatica ¢ 1 1 L1 0 ¢ 0 0 ¢ 0 0 6 0 90 I

Chlorogerlidas
Chlorogerla sp. 0 0 2 [ 6 0 90 0 0 0 ¢ 0 0 0 ¢ 90
Chloroperla tripunctata It 2 I3 9 13 I o 0 0 0 ¢ 0 2 3 0 0 ¢

COLEGPTERA {BEETLES)

dyticidae
Greadytes sanmarki ¢ 0 0 1 0 0 [ ¢ 0 0 [ | 0 0 0

Gyrinidae
Oractochilus villosus ¢ 0 0 0 0 1 0 ¢ o 0 0 0 0 0 0 0 0 0

Hydrophi lidae
Hydraena gracilis ¢ 0 0 2.0 0 00 0 6 0 0 0 ¢ 0 0 0 o

Helodidae
Helodes sp. 9 0 0 01 0 ¢ o 0 0 0 0 0 0 0 0 0 0

Elnididae
Elnis amnm 13 11 2 6 3 3 0 1 9 0 0 ¢ 6 0 0 o6 0
Lisnius volckmarf b 28 13 1 ¢ 1 2 Y1 ¢ 0 0 0 3 3 I 2 12
Oulisnius sp. LI | [ I 0 o ¢ 0 0 0 0 0 0t 1
Oulimnius tuberculatus ¢ 2 3 0 0 0 ¢ 0 90 0 0 0 0 0 0 0 0 ¢
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Appendix 3 (cont.)

A30 OKEHAMPTON BYPASS SCHEME _ NACROINVERTEBRATE SURVEY OF THE MEST AND EAST QKEMENT RIVERS,

WEST OKEMENT - SEPT, (Oth 1987 (85=BOX SAMPLE)
ABUNDANCES OF INDIVEDUAL SPECIES IN EACH SAMPLE

TAXON NANE SITE NAME
VELLAKE COTT. W/§ ADIT/BYPASS D/S BYPASS U/S NIGNEY BOLF COURSE  DKEHAMP, CASTLE
SITE W SITE W2 SITE W3 SITE w4 SITE N3 SITE W&
BS1 832 BSJ  BS1 BS2 BS3 Ba) 852 BS3 b B§1 B§2

HEGALOPTERA (ALDERFLIES)
Sialidae

8ialis fuliginosa
TRICHOPTERA (CADDISFLIES}
fhyacophitidae

Rhyscophila dorsalis
Polycentropodidae

Plectrocneais geniculata

Polycentropus flavomaculatus

Polycentropus kingi
Hydropsychidae

Hydropsyche sp.

Hydropsyche pallucidula
Sericostomatidae

Sericostoss personatun

DIPTERA {TRUE FLIES)
Diptera indet,
Tipulidas

Eloeophila sp.

Dicranota sp,
Ceratopogonidae
Siaulifdae

Simclius cryophilun group

Sisulius arsoricanua

Simulium ornatus group

Sisulium variegatun group
Chiranonidae
Enpididae

Heaerodroaia group

Wivdemannia group
Rhagionidae
Atherix marginata
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Appendix 3 (cont.)

A0 OYEHAMPTON BYPA HEME WA R ND_EAST QKENEN! RIYERS.
WEST OXEMENT - MARCH

£S N nd 1989 (BS=DOT SANPLE)
ABUNDANCES OF JXOIVIDUAL SPECIES [ CACH SAMPLE

TAION NAME TE WA

VELLAKE COTT U/S ADIT/BYPASS  D/5 BYPASS U/ WIBNEY 60UF COURSE  OKEHANP.CASTLE
SIE W SITE W2 SHE W) SITE W4 SITE w3 SITE ¥
P§1 052 0§} 5| 852 053 BSI RS2 153 351 052 B53 P51 52 5y 851 52091

TRICLADIDA (FLATRORNS)

Planariidae b 0 o0 6 0 0 ¢ 0 0 o 0 0 0 0 0 0 0 |
Polycelis {elinme LI B | N I [ | 1 2 3 0 0 ¢ 2 0 0
Fhagocats vitta 110 1 0 2 ¢ 0 0 L o ¢ ¢ 0 0

BIVALYIA {HUSSELS)

Sphieriidae 0 0 0 6 0 0 0 0 0 0 0 0 ¢ ¢ 1o 2
OLISOCHAETA (TRUE WORNS) % 174 119 A T T 8 In T 50 8 35 51 1 nos
RIKUDINEA

Glossiphoniidae
Helobdella stagnalis 0 ¢ 0 I 0 0 0 0 0 0 0 o0 9 0 o 0 0 0

ARACHNIDA (SPIDERS & NITES)

Hydracaring 6 1 0 I o 0 0 0 0 0 0 0 0 0 0 0 0 0
EPHEREROPTERA [MAYFLIES)

Baetidae

Baetis rhodani 6 0 9 6 0 0 6 0 0 6 0 0 0 0 90 0 o0 ?

Reptageniidae
Heptagenia lateralis ¢ 0 0 I 100 I 0 ¢ 0 o 0 ¢ 0 0 6 0 0
Ecdyonurus sp, 0 0 0 L o o ¢ 0 0 ¢ 0 0 0 0 0 0 0 o

Leptophlediidae
Leptophiebia narginata ¢ 0 2 0 0 0 0 0 0 0 0 0 0 ¢ 0 0 0 0

PLECCFTERA (STONEFLIES)

Taenoplerygidae
Brachyptera risi ¥ 3 |1 I o ¢ 0 0 0 0 0 0 0 0 ¢ ¢ 0 0

Keqouridie
Protonesura sp. H 0 0 0 ¢ 0 0 0 0 0 0 0 ¢ 0 (|
Protoneaurs weyeri § 2 1 [ O ¢ 0 0 9 0 0 [ 1 ¢ 0
Asphinesura sulcicollis 2 2 20 28 4 I 5 1 T | 0 10 ¢ 0 0
Leuctridae
Leuctra inersis 271 188 109 4 31 1 112 I 6 72 I o 0 ¢ 0o 0
Leuctra hippopus FIN S | L S 0 3 | ¢t 0 1 ¢ ¢ 0 0 0

Parlodidae
Perlodes sicrocephala ¢ 2 0 0 0 0 0 06 90 ¢ 0 0 0 0 0 0 0 o
Isoperla gramsatica I & 9 {1 90 ¢ 0 0 ¢ 1 ¢ 0 0 ¢ ¢ 0

Chloroperlidae
{hlorogerla sp, 0 0 0 L 1 0 ¢ 0 0 0 [ A 00 0
Chioroperla torrentiua 5 2% S 13 % ¢ 1 ¢ 0 0 ¢ 0 0 0 0 ¢
Chloroperla tripunctata ¢ 0 ¢ 8 ¢ 0 0 0 0 6 1 0 01 0 ¢ 0 0

COLEQPTERA (BEETLESI

Gyrinidae
Orectochllus vitlosus 0 00 b0 0 0 0 0 o 0 0 0 0 0 0 0 0

Kydrophilidae
Kydeaena gracilis N T 0 0 0 0 0 0 90 0 0 0 0 00 0

Elaidae
Elsis aenea S W18 6 o0 | ¢ 0 0 o 0 o ¢ 0 ¢ 0 0 o
Lisniys volckaard 17 3% N 0 0 90 ¢ 0 2 0 0 90 ¢ ¢ ¢ & 2 2
Oulisnius sp. 0 0 2 ¢ 0 0 0 0 ¢ 0 0 0 0 0 0 1 0 ¢
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Appendix 3 (cont.)

A0 OKEHAMPTON BYPASS SCHEME _ HACRQINVERTEBRATE SURVEY OF YHE MESY AND EAST OKEMENT RIVERS,
MEST OKEMENT - MARCH 2nd 190 (BS=BOY SAMPLE}

ABUNDANCES OF INDIVIDUAL SPECIES IN EACH SANPLE
TAION NAME SLIE NANE

VELLAKE COTT. L/S ADIT/BYPASS D/8 BYPASS U7s WIGNEY 60LF COURSE  OKEMAMP, CASTLE
SITE %1 SITE W2 SIE WY SITE N¢ SITE W3 SITE s
BS1 BS2 BSY BS) P} 953 BS{ BS2 pS3 BS{ BS? P53 3§ BS52 Bs3 5] BS? BS)

TRICHOPTERA ICADDISFLIES)

Rhyacophilidae

Rhyscophila dorsalis 0 1 0 1 ¢ 0 0 0 0 0 0 0 0 0 b Do ¢
Philopatamidae

Voraaldia sp. o 0 0 0 0 0 [ I | 0 ¢ 0 0 0 0 00 0
Polycentropodidae (N T | ¢ 0 0 0 0 0 ¢ 11 [ 0 0 1
Plectrocnesia sp. [ | 0 0 1 0 0 0 0 0 0 ¢ 0 0 0 0 ¢
Polycentrapus sp. 2 0 0 ¢ 0 0 0 0 |1 0 0 0 0 0 ¢ ¢ 0 0
Palycentropus flavomaculatus 6 0 ¢ oo 1 0 0 0 0 0 0 6 0 0 0 0 0

Hydropsychidae
Hydropsyche siltalai
Diplectrona delix

Sericostosatidae
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Sericastona personatus 0 0 0 1 0 0 0 0 0 0 0 0 [ 20 |
DIPTERA (TRUE FLIES) 0 ¢ 0 9 0 0 0 9 0 0 00 ¢ 0 0 ¢ 0 1
Dicranata sp. ? 0 2 0 0 0 6 0 0 0 0 9 O [
Ceratopoqonidae ¢ 0 0 9 0 0 P 000 9 01 0 0 0 LI
Siauliidae

Sisuliua sp. ¢ 1 0 0 0 0 0 0 0 0 0 0 (| 000

Sinuliue arsoricunua
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Chironoaidas kY 2?1 4 0 2 0 3 3 i 5 12 8 11
Evpididae

Viedenannia group 6 0 1 1o ¢ 4 0 1 0 2 12 10 0
Rhagionidae

Atheriz sp. 0 0 0 0 0 0 0 0 ! 0 0 90 6 & 0 ¢ 0 0

Atheriz warginata ¢ 0 ¢ 1 o 0 6 0 0 } 0 0 4 9 0 [
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Appendix 3 (cont.)

-AI0_OKENANPTON BYPASS SCHENE __ NACRQINVERTERRATE SURVEY OF IHE WEST AND EAST OKENENT MLYERS,
WEQT OKEMENT - JUKE 13th [¢a8 {B5=B0) SANPLE}
RRUNDANCES OF INDIVIDUAL BPECIES IN EAZH JANPLE
TALON NAME SITE NAE

VELLAKE COTT U/ ADIT/BYPASS  0/8 BYPASS /8 NIBREY EOLF COURSE  OKEWAMP,CASTLE

SITE K1 SIIE X2 SITE %3 SITE W4 SITE W3 SITE W&
BS!_B§? 85} BSI BS2 B9y BS1 892D

TRICLADIDA (FLATNORNS}
Plansriidae

0 0 0 6 0 o 0 0 0 6 1 0 0 0 0 0 0 0

Polycalls felima L I 1 0 0 0 1 P ¢ 0 9 0 o ¢ 0 ¢

Phagocala vitta B LI L I | 0 0 0 0 0 0 L 3 0 ¢ 1 0 ¢
BIVALYIA (BIVALYE SMAILS)

Sphaeriidan 0 0 0 0 0 o ¢ 0 0 0 90 0 ¢ 0 90 0 0 |
OLIGOCRAETA {TRUE NORNS) $53 (%2 232 AN T J4 40 108 & 82 N 100 14 4 1N
ARACKNIDA {SFLDERS k MITES)

Hydracarina 0 1 0 0 0 o 0 ¢ 0 0 o 0 0 0 0 0 2 I
EFHENEROPTERA (NAYFLIES)
Bartidae

daetis sp, 9 0 0 1 0 0 0 0 0 0 0 9 0 0 0 00 0

Baets scenbyy 0 0 90 21 0 0 0 0 0 ¢ 0 0 ¢ I

Baetis vernus 3% 8 0N 0 01 ¢ 0 9 0 0 0 ¢ 0 2 00 0

Baetis rhodani ¢ 0 0 1 0 L 6 0 ¢ 1 ¢ 0 ¢ ¢ o
Heplageniidae ,

Heptagenia lateralis 0 9 0 B {2 0 0 0 06 0 9 0 0 0 b o9

Epheserellidae
Epheserella ignita I 2 0 0 0 & ¢ 0 0 0 0 o0 0 0 ¢ 00 0
Caenidae

Caenls rivulorua ¢ 0 0 N | 0 0 90 0 0 0 0 0 0 0 ¢ 0

PLECOPTERA (STONEFLIES)
Nesouridse

Protonesurs seyeri 15 7 3 0 0 0 0 0 o 6 0 o 0 0 0 b 0 o

Aaphineaurs sul¢lcallls 2 20 3 0 00 0 ¢ ¢ 0 0 0 6 0 0 ¢ ¢ 0
Leuctridae

Leuztra sp, 0 0 0 0 1 0 0 0 0 0 0 0 P ¢ 0 0 ¢ 0

Leuctrs {nerals N1 2.0 3 ¢ 0 0 ¢ ¢ 0 6 0 0 0 0 0

Leuctra fusca 20 80 W 8 b I 0 0 0 0 0 0 0 0 o0 0 0 0
Perlodidae

Isoperta grasmtica [ S| 0 ¢ 2 1 0 0 000 0 0 0 0 0 0
Chioroperlidae

Chloroperla torrentiva 18 18 1 I I 0 0 0 0 0 0 ¢ 0 0 ¢ 0 0

Chloroperla tripunctats ¢ 9 0 2 0 0 0 0 0 0 0 0 0 9 0 0 0 ¢
COLECPTERA (BEETLES)

Hydrophilidae

Hydraena gractiis | 0 0 0 0 0 0 0 ¢ 0 0 6 0 ¢ 0 9
Dytiscidae

Oreodytes sanaarkii 00 20 0 ¢ ¢ 0 0 0 ¢ 0 0 0 0 ¢ 0
Elaidae

Elais aenea {15 7 ¢ 0 0 0 0 o ¢ ¢ 0 0 o ¢ 0 1 0

Lianius voleksard 15 22 11 10 1 1 0 ¢ [ 6 0 0 0 4 ¢ 10

Oulianius sp, [ L 0 0 6 0 0 0 0 ¢ ¢ 0 0 I 0
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Appendix 3 (cont.)
A30 OKEHAN P L.
NEST OKEMENT - JUNE I3%h 1988 (BS<BQ} SAMPLE)
ABUNDANCES OF INDIVIDUAL SPECIEY [N EACH SamPLE
TAXON NAME $11E NANE
' VELLAXE COTT, U/S ADIT/BYPASY 0/9 BYPASS U/5 WIBNEY GOLF COURSE  OKEHAMP, CASTLE
SITE Wi SITE W2 SITE W3 SITE w4 SITE us SITE Wb
BS1 082 BSS  BSf B§? S} BS| BS2 853

SYALIDAE (ALDERFLIES)

Sialidae

Stalls futiginosa 0 0 0 0 1 0 6 0 o ¢ 0 0 0 0 0 0 0 0
TRICHOPTERA (CABDISFLIES)

Rhyacophilidae

Rhyscophlla sp, 0 0 1 6 0 0 6 0 ¢ 6 0 0 0 0 0 0 0 o0

Rhyacophila dorsalis § & 0 ¢ ¢ 0 9 0 0 9 0 0 ¢ 0 0 0 0 ¢
Polycentropodidae 0 0 ¢ T 5 3 0 ¢ 0 [ I | 0 1 4 0 0 0

Plectrocaeala sp, ¢ 10 ¢ 0 0 0 0 ¢ 4 0 0 ¢ 0 0 6 ¢ ¢

Plectrocnesia qeniculata 2 0 90 0 0 0 ¢ ¢ 0 ¢ 0 0 ¢ 0 0 00 0

Polytentropus flavosacu)atus 0 ¢ 0 I ¢ 3 0 0 ¢ 6 & 0 0 0 ¢ o 0 9

Polycentropus kingl 0 0 9 1L 4 0 ¢ & ¢ 6 1 0 ¢ 0 0 111
Hydropsychidae

Rydropsyche siltalai 2 L0 0 0 0 ¢ ¢ 2 6 6 0 o 0 b ¢ 9 0
Linnephilidae

Potaaophylax clagulatus 6 0 9 0 0 9 o0 0 0 0 0 1 0 0 0 ¢ 0
Sericostomstidae

Sericastoss personatun 0 0 0 2 112 0 0 0 0 0 0 0 0 0 0 1

LEFIDOPTERA (MOTHS - AGUATIC LAAVAE)
BIPTERA (TRUE FLIES)
Tipulidae
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Eloeophila sp. 9 0 0 I 1 0 ¢ 0 0 ¢ l 0 1t 0 6 0
Mieranote sp, L I ¢ 0 0 0 0 0 0 0 ¢ 0 ¢ 0 0
Siauliidae

Siauliua cryophilua group 0 1 0 0 0 0 0 0 0 0o 0 0 0 0o 0 0 ¢ 0
Siauliue vernus grovp I | 10 1 ¢ ¢ 0 ¢ 0 0 ¢ 0 0 0 0 0
Sinulfua orastus group I 5 2 B I " 0 9 0 0 0 0 0 0 0 0 o
Sisuliun vartegatun group I 49 6 0 0 | 2 I | ¢ 0 0 L 9 0 0
Chircaonidae 1w 21 LI I ¥ v S S 8 20 2 Wiun 43 183 1%
Eapididae

Chelifery group 0 ¢ ¢ ¢ 2 1 0 0 0 0 0 0 0 0 0 0 ¢
Niedeaannia group 0 ¢ 1 60 ¢ ¢ 0 0 ¢ 1 00 0 0 0 0
Rhagtonidie

Atherir ibiy 0 0 9 ¢ 00 0 0 0 [ | 0 0 0 0 0 0
Atherlx aarglaata 0 0 0 0 0t 0 ¢ 0 0 0 0 0 0 ¢ I ¢ 0
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Appendix 3 (cont.)

.wjrmmmwmﬁmmmmm&mmm

MEST OKEMENT - SEPT. [Jth 1989 (pG=BOX SAWPLE)
AQUNDANCES OF IND[YIOUAL BPECIES IN EACH SAMPLE
TAIDN NANE SLIE NAME
VELLAKE COTT U/5 ADIT/BYPASS  D/S BYPASS /9 WIBNEY SOLF COURSE  OXEHANP,CASTLE
SITE Wi SITE W2 SITE W SITE WA SITE NS SITE W

B3 BS2 BSY B8 P32 BSY 31 852 89} Bl P52 BS3 S BS2 BS3 ___BSL BS? 653

TRICLADIOA (FLATWORNST

Flanartidae
Polycelis felina 0 0 0 0 0 2 0 0 0 2 1 0 1 ¢ 0 [ I
Fhagocata vitta 0 1 0 0 0 0 ¢ 0 ¢ 30 1 1 8 9 L I
Crenobia alping 1 0 0 6 0 9 0 0 9 0 0 0 0 0o o0 o 0 0
BIVALVIA (RIVALVE SNAILS)
Sphaeriidae
Pisidius sp, 06 0 0 1 0 0 0 0 9 0 0 9 6 0 ¢ 6 0
CLIGOCHAETA (TRUE MORNS) 17 9N 8 112 Bz 7 3 19 72 1 4l 1 18 9
ANACHNIDA (SPIDERS % AITES) :
Hydracating 1 1 1 2 20 t o 1 0 0 0 1 0 1 6 0 0
ANFH]PDDA
Gamaaridae ' :
Garaarus pulex 9 0 ¢ I o 0 06 0 0 6 0 0 0 0 0 9 0 0
EPHEMEROPTERA (MAYFLIES)
Baetidan
Baetis sp. 0 0 0 0 10 3 O | 6 0 0 0 1 0 0 9 0
Baetis scasbus 0 0 ¢ b 0 o 9 0 0 o 1 ¢ ¢ 0 0 000 0
Baetis vernus I S | 0 1 3 1 1 0 2 10 I 0 1 [
Baetis rhodani 0t 0 I 8 3 2 0 1 8 2 0 0 0 ¢ 0 9 90
Heptageniidae
Rhithrogena sesicotorata 0 0 ¢ 0 2 9 0 ] ¢ 0 0 0 o »
Ecdyonurus sp. ¢ 0 LI 1 1 ¢ 0 1 & ¢ 0 9
Leptophlebiidae 2 1 1 L 0 o 6 00 0 0 0 0 0 0 0 0 0
Epheaerellidze
FLECOPTERA (STONEFLIES)
Nesouridae .
Protoneaurs sp, 0 0 0 111 0 6 0 0 0 0 0 0 0 0 ¢ 0
Anchinesurs sp. 0 2 0 I &0 2 0 0 ¢ 0 0 9 0 0 e 0 ¢
Leuctridae
Leuctrs sp. 13 9 it 2 3 0 0 0 0 0 0 1 0 0 0
Leuctra inarais I | I 6 0 0 9 ¢ 0 0 0 4 0 0
Levebry fusca 0 1 0 0 1 3} 0 0 0 9 0 0 " o 0 0 0 0
Ferlodidae
Perlodes aicrocephala I | 0 0 9 00 0 0 0 ¢ 0 0 0 [
Isoperla qraasatica 0 0 0 0 L 0 0 9 ¢ 0 0 9 ¢ 0 0 0 0 0
Pertidae
Dinocras cephalotes 0 ¢ 0 0 1 90 o 0 0 0 0 0 0 0 0 0 0 0
Chloroperlidae
Chioroperla torrentiys [ S 0 1 0 ¢ 0 0 0 0 0 0 0 0 0 0 0
Chloroperla tripunctata ¢ 0 | a1 1 ¢ 0 0 ¢ 0 0 0 0 0 ¢ 0 ¢
COLEGPTERR (BEETLES)
Byrinidae
Orectochilus villosus 0 0 0 1 0 b 0 0 ¢ 0 0 0 0 0 0 0 9
Elaidae
Elsis senna B 10 8 1o 0 o 0 0 0 0 0 b 0 0 0 0 0
Linnius volchaard 12 11 % 00 I Lo - | 1 ¢ 2 Lo |
Oul{anius $p, 1 2 0 ¢ 0 0 0 0 1 ¢ 0 0 0 9 ¢ 2 1
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Appendix 3 ({cont.)

—&wuwummmmwm&umm
guun !m OF ]N_ELIMIEELLELLLLCH_L_LE
TATON NANE SITE NANE

VELLAXE COTT. U/S ADIT/BYPASS /8 DYPASS /S WIGNEY 6OLF COURSE  DNEHAWP, CRSTLE
SITE Wi S17¢ W2 SITE W3 SITE W SITE N3 SITE we

o emee BSL 952 §5 _ BSI B2 BSI B3t BS2 hSy BS1 B§2 953 B51 B2 BSY_ _ BS1 B2 PS3
TRICHOPTERA {CABDISFLIES)
Rhyacophilidae
Rhyacophila sp. 6 0 0 0 0 1 0 0 0 0 0 0 o 0 0 LU O
Polycentropodidae
Folyccantropus sp, 1 0 1 0 0 0 ¢ 0 0 0 0 0 9 0 o 0 0 @
Folycentropus {lavosaculatus e 0 0 0 0 ) 0 0 0 ¢ 0 ¢ 0 ¢ 0 0 1 8
Folycentropus kingi 0 0 0 0 ¢ | 0 0 0 0 0 0 o0 o0 0 0 A~ 0
Hydrapsychidae
Hydropsyche 4p, ¢ 0 0 0 & 0 2 0 0 0 0 0 40 0 0 @ o
Rydropsyche peliucidula 0 0 9 I 0 0 o0 0 0 ¢ 0 0 0 00
Hydropsyche siltalaj ¢ 0o 0 « 410 0 0 0 0 0 0 0 0 0 L
DIFTERA (TRUE FLIES)
Tipulidae
Eloeophila sp. [ | 0 0 0 0 0 0 0 0 0 0 0 0 h o &
Dicrancta sp, b 0 4 0 0 9 0 ¢ 90 0 0 0 0 0 0 0 0
Siauliidae
Sinelioa cryophilua group 0 00 0 3 o0 ¢ 0 0 0 0 0 0 0 0 B 0 0
Siaullum oraatys group 0 1 0 0 3 0 [N 9 0 0 L I 0 0 ¢
Simulium variegatus group L 10 2 2 0 4 ¢ 0 0 ¢ 09 b0 0
Chironosidae 15 12 7 g 31 3 L I I 0 3 3 | Tt 8 5
Espididae
Niedeaanniz group 0 0 0 (I 1 0 ¢ 0 0 0 ¢ 0 0 0 0 ¢
Rhagicnidae
Atheriy marginata 0 0 0 0 0 0 ¢ 0 9 0 0 0 0 0 0 01 0



Appendix 4. East Okement. Abundance of each individual "species' in
each box sample for each month of sampling.

A30 OKEHAMPTON BYPASS SCHENE  MACROINVERTEBRATE SURVEY OF THE WEST AND FAST QKEMENT RIVERS,
EAST DKEMENT - JUNE Bth 1987 (BS=BOY SAMPLE)

ABUNDANCES OF [NDIVIDUAt SPECIES IN EACH SAMPLE

e e et

JAXON NAME SITE NAKE

U/S BYPASS D/5 BYPASS  DALL HILL GRANMAR SCHOOL
SITE E7 SITE E8 SITE E9 SITE E10
851 B52 BSJ BG1 PS2 BS3  BSt BS2 BSY  BS| BS2 BS3

e e e e, S

TRICLADIDA {(FLATWORNS)

Planariidae
Polycelis felina 0 0 0 ¢ 0 2 1 0 0 ¢ 1 0
GASTROPODA {SNAILS)
Kydrobiidae
Potamopyrgus jenkinsi 0 0 ¢ 0 2 90 1 2 90 ¢ 0 0
Ancylidae
Rncylus #luviatilis ¢ 0 0 0 0o 1 ¢ 0 90 ¢ 0 0
lonitidae
lonitoides nitidus 0 0 ¢ 0 0 0 0 0 90 0 1 0
OLIGOCHAETA (TRUE WORNS} LI B N8 5 1012 7 9 4 10
ARACHNIDA ISPIDERS & MITES)
Hydracarina ¢ 0 0 [ O | 1 21 I 3 3
AMPHIPODA (SHRIMPS)
Gammarjdae -
Baasarus pulex ¢ 0 0 1 10 0 0 0 0 2 90
EPHENEROPTERA (MAYFLIES)
Baetidae
Baetis sp. 0 5 5§ I & & 3 6 3 7 1
Baetis scambus i 4 & 1729 40 & & 29 50 1 74
Baetis vernus L S ¢ 0 0 0 0 o0 [
Baetis rhodani 0 0 & 4+ 0 7 6 4 3 (N
Heptageniidae
Rhithrogena seaicolorata ¢ 0o 2 6 0 0 1 0 o 0 0 o
Heptagenia lateralis 0 0 2 0 0 9 0 0 1 1 2 1
Ecdyonurus sp. 1 ¢ 0 ¢ 0 0 ¢ 0 0 1 0 0
Epheaerellidae
Epheaerel]a ignita I ¢ @ 1 3 35 48 5 0 713 3
Caenidae
aenis rivulorua 0 ¢ 0 ¢ ¢ ¢ 0 0 0 0 2 ¢
PLECOPTERA {STONEFLIES}
Nesour idae
Protoneaura sp. 0 0 ¢ [ 1 ¢ 0 ¢ 0 ¢
Protoneaura aeyeri 01 ¢ 0 0 1 ¢ 0 0 0 0 ¢
Anphinesura sulcicollis e 1 ¢ 1 0 0 09 0 0 0 0
Leuctridae .
Leuctra sp, 0 0 35 4 4 3 i 2 1 1 5 7
Leuctra inernis 0 7 7 i 0 1 0 0 0 0 0 ¢
Leuctra fusca 0 0 90 0 0 0 0 0 | ¢ 1 1
Perlodidse
Isoperta grammatica ¢ 2 ¢ 0 0 ¢ ¢ ¢ 0 0 ¢ 0
Chloroperlidae
Chloroperla sp. U 6 0 2 ¢ 0 ! 1 5 2
Chlaroperla torrentiua 4 & 4 0 ¢ 2 ¢ 3 0 ¢ 0 90
Chioraperia tripunctata 00 2 ¢ 0 0 1 0 0 [



Appendix 4 {cont.)

A30 OKEWAMPTON BYPASS SCHEME  ACROINVERTEBRATE SURVEY OF THE WEST AND EAST OKENENT RIVERS,

EAST OKEMENT - JUNE 6th |987 (BS=BOY SANPLE)

ABUNDAMCES OF INZ{VIDUAL SPECIES IN EACH SAMPLE

TALON_ NAHE SLTE NAME

U/S BYPASS D/5 BYPASS  BALL HILL SRAMNAR SCHEOL
SITE €7 SITE EB SITE €9 SITE ELO

Bgl BS2 BSI BS1 9S? BS3  BSt BS2 BSI  BS! BS2 BS3

COLEOPTERA {BEETLES)
Elmididar

Elnis aenea 0 0 0 0 0 2 111 ¢ 0 1

Esalus paralielipipedus 0 0 0 0 0 90 t 2 4 4 2 0

Lisnius volckmari N i 0 0 2 3 3 6 5 3

Oulisnius sp. 0 0 0 0 0 0 9 0 0 P10

Oulimnius tuberculatus 0 0 0 0 0 o 0 0 2 0 0 0
TRICHIPTERA {CADDISFLIES)

Rhyacophilidae

Rhyacophila sp. I 0 0 o 6 0 0 1 0 ¢

Rhyacophila dersalis 0 0 0 2 4 | 1 0 0 0 1 0
Polycentropodidae 0 0 0 6 0 0 0 0 0 t 2 1

Plectrocnenia conspersa 0 0 o 0 0 ¢ 0 ¢ 1 0 0 ¢

Falycentropus kingi 1 ¢ ¢ 0 01t "2 0 0 2 &6
Rydropsychidae

Hydropsyche siltalai 0 1 5 0 0 0 0 1 0 1 0 1
Goeridae

Sila sp. 0 0 0 6 0 0 0 0 0 01 0

Silo pallipes 0 0 0 ¢ 0 0 0 0 0 ¢ 0 1
Lepidostosatidae

Lepidostoma hirtus 6 0 ¢ 0 0 ¢ ¢ 0 0 0 1 0
Sericostomatidae

Sericostosa personatua 0 0 b 0 ¢ 90 I 00 0 3 !
Tipulidae

Dicranota sp. 0 0 0 I I | 0 1 0 [
Sisuliidae

Simulium sp, 0 4+ 1 0 0 0 0 0 0 6 0 0

Simulius cryophilus 0 2 0 ¢ 0 0 [ 0 0 0

Siauliua vernus group ¢ ¢ 0 2 1 0 L1 o 0 0 0

Simulium ornatus group 0 1 0 ¢ 0 @ ¢ ¢ 0 ¢ 0 ¢

Simulium variegatum group ¢ b6 2 0 ¢ 1 0 0 o0 ¢t o ¢
Chirononidae TN 1% 2 NI TS R 1 T I I VA
Empididae 0 0 0 0 0 1 o0 0 ¢ 1 01

Chelifera group 0 0 9 0 ¢ 0 1 ¢ 0 ¢ 0 ¢

Wiedesannia group 0 o 0 o | 1 0 o 1 2 0



Appendix & {cont.)

A30 OKEHAMPTON BYPASS SCHEME  MACROINVERTEBRATE SURVEY OF THE WEST AND EAST OKEMENT RIVERS

e e e =Y

EAST OKEMENT - SEPT,10th 1987 (BS=BOX SAMPLE)

ABUNDANCES OF INOIYIDUAL SPECIES IN EACH SAMPLE

TAXON KaME SITE NANE

U/ BYPASS D/5 BYPASS  BALL HILL GRAMMAR SCHOOL
SITE €7 SITE £8 SITE €9 §ITE E10
BS| 882 BSY BS{ BS? BSI BS! BS? BSY  BSI BS2 BS3

TRICLADIDA (FLATWORMS)

Planariidae 0 0 0 1 ¢ 0 0 0 0 9 0 0
Polycelis fellna 0 0 2 0 0 1 9 0 0 0 0 9
Phagocata vitta 0 0 0 2 0 0 0 0 0 9 0 0

NEMATODA (NEMATODES) 0 1 0 0 0 0 0 0 ¢ 0 0 ¢
GASTROPODA (SNAILS)

Hydrobiidae
Potascpyrgus jenkinsi 1 1 1 9 0 2 0 0 0 0 0 0

Ancylidae
Ancylus fluviatilis ¢ 0 0 1 0 0 0 0 9 0 0 0

OLIGOCHAETA (TRUE WORMS) 174 148 542 FLISZ 148 94 U9 134 &5 95 &0
ARACHNIDA (SPIDERS & MITES)

Hydracarina 6 0 0 I3 3 4 4413 1312 14
ARPHIPODA (SHRINPS)

Samnaridae
Gamaarus pulex 0 0 5 It 6 2 7 0 1 0

EPHENEROPTERA (MAYFLIES)

Baetidae
Bietis sp, 0 0 0 04 2 0 0 17 b 0 0
Baetis scasbus 0 0 0 ¢ 0 ¢ ¢ 0 1 9 2 1
Baetis vernus I 0 0 2 1 0 D 0 0 0 ¢ 0
Baetis rhodani 2 7 ¢ H S0 A R Y O 7 S [ Y T
Bastis muticus 2 1 0 0 0 0 0 0 0 9 0 0
Centroptilua luteolus 0 ¢ 0 ¢ 0 9 1L 9 0 "0 I 0

Heptageniidae L 510 i 43 11848 10 2 3
Rhithrogena seaicolorita 0 2 2 ¢ 12 0 0 2 2 0 0 0
Heptagenia lateralis 0 0 0 0 0 0 0 0 0 2 0 0
Ecdyonurus sp, B ¢ ¢4 I & 3 2 46 12 1

Leptophlebiidae 0 0 0 0 0 0 0 L 0 ¢ 0 0
Paraleptophlebia submarginata P 0 0 ¢ 0 ¢ 2 0 1 0 2 0

Ephenerellidae
Epheaerella ignita 0 0 0 ¢ 0 0 0o 0 0 1 0 1

PLECOPTERA (STOMEFLIES)

Nemouridae
Protonesura sp. 13 & 7 0 0 0 0 0 0 0 0 0
Asphineaura sylcicollis 0 0 0 ¢ 0 ¢ 9 1 0 ¢ 0 1
Nemurella picteti 0 ¢ 9 0 0 0 1 0 0 0 06 9
Nemaura avicularis 0 0 0 1 0 90 00 9 1 2

Leuctridae
Leuctri sp. 417 9 g 1 3 I 8% 3 B 13
Leuctra nigra ¢ 1t 0 0 0 0 0 0 0 0 ¢ 0
Leuctra fusca I 4 5 " 317 37T 4 12 % 4

Perlodidae 0 0 0 0 0 9 0t 9 0 0 0
Perlodes microcephala ¢ 3 2 2 12 L2 1 b0 0
Isoperla qramsatica 0 0 0 0 0 9 0 0 1 ¢ 0 0

Chloroperlidae
Chlaroperta torrentica I | 0 1t 0 0 0 0 ¢ 0 0
Chioroperia tripunctata a0 10 L2 8 10 14 17 16 §



Appendix 4 (cont.)

A30 OKEHAMPTON BYPASS SCHEME  NACRDINVERTEBRATE SURVEY OF THE WEST AND EAST OKEMENT RIVERS.
EAST OKEMENT - SEPT.10th 1987 (BSsBOX SAMPLE}
ABUNDANCES OF INDIVIDUAL SPECIES IN EACH SAMPLE

TAYON NANE SITE NAME
Uss BYPASS D/S BYPASS  BALL HILL GRAMMAR SCHOOL
SITE E7 SITE E8 SITEE?  SITEELO
B3l BS2 BS3  BS! BS2 B33  BS1 8S? BSI  BSI BS? BSY

COLEOPTERA (BEETLES)

Hydrophilidae
Hydraena gracilis i 2 3 0 1 0 0 0 0 0
Helophorus sp, 0 0 0 ¢ 1 0 ¢ 0 ¢ 9
tlnididae
Etais aenea 0 0 2 b 7 2 i o2 g 2 8
Eselus parallelipipedus 0 0 ¢ 1 ¢ 9 3 2 34 4 3 |
Lisnius volckeari 1 2 3 2 46 3 u 1310 4 20
Qul{mnius sp, 0 0 0 10 & 2 3 @ 11110
Oulimnius tuberculatus 6 0 0 6 0 0 0 1 0 0 0 0
NEGALOPTERA (ALDERFLIES)
Sialidae
Sialis lutaria 0 0 0 g 0 0 L0 0 0 0 9
TRICHOPTERA (CADDISFLIES)
Rhyacophilidie
Rhyacaphila sp. 2 1 3 0 0 1 4 4 1 0 0
Rhyacophila dorsalis | 0 I 0 Pt ¢ 0 |
Rgzpetus sp, 0 0 2 1 0 0 0 0
Phitopotanidie
Philopotasus montanus 1 0 0 0 0 0 0 0 0 0 0 0
Polycentropodidae 1 0 0 6 0 0 6 1 & 2 0 1
Plectrocnenia conspersa 6 0 0 0 0 0 ¢ 0 0 1 0 0
Plectrocnesia geniculats 0 0 0 0 09 1 0 0 0 ¢ 0
Polycentropus flavomaculatus P9 2 0 I o0 2 3 2 1 2 0 0
Hydropsychidae 2 0 0 0 0 0 9 0 0 9 0 0
Hydropsyche sp. 6 5 0 6 0 0 1 0 1 6 0 0
Linnephilidae b 0 0 0 0 ¢ 0 1t 0 0 0 9
Leptoceridae
Athripsodes sp. b0 0 0 0 0 1 0 0 1 0 0

Nystacides stured

Oecatis sp.

Goeridae

Bilo sp,

§ilo pallipes
Leptdostomatidae

Lepidostoma hirtus
Sericostomatidae

Sericostosa personatun
Tipulidae

Pedicia rivosa 0 o

Dicranata sp. 2 13 15
Sisuliidae

Simulfum cryophilus group 7 3

Simulium variegatum group 2 35
Ceratopogonidaa 0 0
Chironomidae 30 49
Enpididae

Chelifera qroup 60 0 0 0 0 0 0

Wiedeaannia group 2 0 9 0
Rhagionidae

Atherix marginata 6 2 Lo 0 0 2 0 0 0
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Appendix 4 (cont.)

A0 OKEHAKPTON §YPASS SCHEME  NACROINVERTEBRAT VEY i T AND £AS NEN! RIVERS.

EAST OXEMENT - WARCH 2nd 1989 (BS=BOX SAMPLE}
HBUNDANCES DF INDIVIDURL SPECIES IN EACH SANPLE

TAION NANE GITE_NAME

U/§ BYPASS D/S BYPASS  BALL KILL GRAMNAR SCHORL
SITE €7 SITE E8 SITE E9 SITE ELO

§51 B2 SV §SI BS2 851 9S) §S2 BS) 931 BS2 BS1

TRICLADIDA (FLATWORNS)
Planariidae

Polycelis felina I 0 ¢ 16 1 1 ¢ 0 L 0 0
Phaqocats vitta o 4 0 ¢ ¢ 0 311 9 0 ¢
NEMATGDA (NEMATODES) ¢ 00 0 0 ¢ ¢ 0 | ¢ 0 0
GASTROPOOA (SNAILS)
Hydrabiidae
Patasopyrqus jenkinsi L 6 0 0 0 ¢ 0 I o 0
OL16OCHAETA (TRUE WORNS} 180 80 272 13030 76 179 283 236 281 250 40
ARACHNIDA (SPIDERS & NITES)
Hydracarina 6 0 0 I ¢ o ¢ 0 0 ¢ 1 0
AKPHIPODA {SKRINPS)
Gamnaridae
Gannirus pulex b 0 0 L 6 1 o 0 1 0 0 0
EPHEMEROPTERA (MAYFLIES!
Baetidae
Baetis rhodan| 6 0 2 1 516 2038 22 0 0 9
Keptageniidae 0 0 90 0 0 2 00 0 ¢ 00
Fhithrogena sesicolorata i iU 0 18 1% 4 8 3 L
Heptagenia lateralis ¢ 0 9 0 ¢ ¢ 9 90 0 0 0
Ecdyonurus sp, I 0 0 2 0 4 LI I I 5 17
PLECOPTERA {STONEFLIES)
Taeniopterygidae
Brachyplers risi 00 0 81 0 0 4 0 0 0 0
Keaouridie
Protonesuri aeyeri 0 0 1 ¢ 0 | ¢ 1 o 0 0
Asphineaura sp. t 0 0 0 0 ¢ 6 ¢ 0 ¢ 0 0
Asphineaura sulclcellls 0 0 & | I S | 0 0o 1} 0 0 1
Leuctridae
Leuctrs inerais 8 % 43 0 2 12 1 0 ¢ 0 0 9
Leuctra hippopus [ I T 9 0 0 0 ¢ 0 0 0
Perlodidae
Perlodes aicrocephala 0 0o ¢ 2 ¢ 0 0 0 | 6 0 0
Isoperla gramsatica 0 0 ) 0 0 0 1 ¢ 0 0 4 ¢
Chloroperlidae
Chloroperia sp. 8B 2 2 11 1 71 14 0 3 2
Chloroperla torrentiua 3102 0 1 ¢ 1 1 3 10
Chioroperla tripunctata 31201 1 12 2 0 3 2 0 1



Appendix 4 {(cont.)

A3 OKEHAMPTON BYPASS SCHENE NACRO[NVERTEBRATE SUKVEY OF THE WEST AND EAST OKENENT VERS,
EAST DKENENT - WARCH Znd 1389 [BS=BOL SANPLE)

ABUNDANCES OF INBIV[QUAL SPECIES [N EACH SANPLE
TAION RANE TE N

U/8 BYPASS D/S DYPASS  BALL HILL GRANMAR SCHOOL
SITE €7 SITE €8 SITE €9 SITE €10
B5) B52 BSY BS) BS? BS)  BSI BS? BSY  BS| BS7 BS)

COLEOPTERA (BEETLES!
Byrinidae
Orectochilus villosus ¢ 0 0 0 0 ¢ 0 0 0 0L 0
Hydrophilidas
Hydraens gracilis 0 1 1 9 06 0 0 0 0 6 ¢ 0
Elaidae
Elais aenes
Esalus parallelipipedus
Lisnius volckmari
Outianiuy sp.
TRICHOPTERA (CADDISFLIES)
Rhyacophilidae
Rhyacophila dorsalis
Palycentropodidae
Plectrocoemia conspersa
Polycentropus sp,
Hydropsychidae
Hydropsyche siltalai
Goeridae
Silo pallipes 6 0 0 0 1 0 ¢ 0 0 0 1 0
Sericostomatidae
Sericostoss personatus o1 ¢ 6 0 0 0 0 4 00
Tipulidae
Elowophila sp. 1 0 o ¢ 0 0
Dicrancta sp, 3
Sieuliidae
Siaulius s5p. 0
Siauliun veraun groug 0
Siauliua arsoricanus 0
Sisuliue cryophilua group ¢
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Siaubiva ornatus group
Ceratopoqonidae
Chironoaidae ?
Enpldidae

Virdemannin group 6 & 0 0 0 0 e 0 1 1 0 ¢
Rhagionidae

Atheris aarginata 0 0 0 0 0 0 9 ¢ o L
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Appendix 4 (cont.)

A30 OKEHAMPTOK BYPASS SCHEME  HMACROINVERTEBRATE SURVEY OF THE WEST AND EAST OKEMENT RIVERS,
EA3T OKEMENT - JURE 13th 1988 (BSsBOX SAMPLE)
ABUNDANCES OF [NDIVIDUAL SPECIES IN EACH SAMPLE

TAION NAME SITE NANE

U/§ BYPASS /8 BYPASS  BALL HILL GRAMMAR SCHOOL
SITE €7 SITE €8 SITE €9 SITE E10

BS) BS? 953 BS| 852 B3 RSt 832 BSY  BS| BS2 BS3

TRICLADIDA (FLATNORNS}

Planariidae
Polycelis felina 2 0 90 0 2 0 0 0 0 0 7 0
Phagocata vitta 1 0 0 ¢ 0 0 1 0 0 ¢ ¢ 0
Qendrocoelidae
Dendrocoelus lacteur b 0 0 0 0 0 0 1 0 0 0 0
GASTROPODA (SNAILS)
Hydrobiidae
Potaaopyrqus lenkinsi 6 0 0 1 0 0 1 0 0 0 ¢ 0
NEMATODA (NEMATODES) 0 0 0 ¢ 1 0 | i ¢ 0
OLIGOCHAETA (TRUE NORNS) 280 112 176 60 J04 168 220 352 94 5& 102 204
ARACHNIDA (SPIDERS & MITES)
Hydracarina 0 0 2 I 0 0 0 2 90 1 0 0
EPHEREROPTERA (NAYFLIES)
Baetidae
Baetis sp. 2 4 ¢ o 8 b 20 4 2 & 0
Baetis scambus 4 30 18 1274 28 108 147 BO 48 72 ©b
Baetis rhodani B3 5 5 86 M 32 93 A 2 ¢ 0
Heptageniidae 00 ¢ ¢ 90 0 0 ¢ 0 0 0
Rhithrogena semicolorata 00 ¢ 0 0 | 9 0 0 ¢ 0
Heptagenia lateralls 7y 2 1 0 0 {1 0 0 ¢ 1 90
Ecdyonurus sp, 1 0 90 0 0 0 0 0 0 0 0o 0
Ecdyonurus venasus 6 0 0 0 0 0 I 200 0 0 0
Leptophlebilidae
Habrophlebla fusca 0 0 9 -0 ¢ 0 0 0 6 0 0
Epheaerellidae
Ephenerella ignita T 4 4 13 3 i 6 7 &
PLECOPTERA (STONEFLIES)
Neaouridae
Protoneaura aeyeri 5 ¢ 0 ¢ 0 0 0 0 0 0 0 0
Aaphineaura sulcicollfs 6 0 0 0 0 0 0 0 0 ¢ 0 0
Leuctridae
Leuctra sp. 20 0 0 0 0 0 0 0 0 ¢ 0 0
Leuctrs Inerals 0 4 ¢ 0 9 1 0 0 ¢ 0 ¢
Leuctra fusca 2 13N {3 0 2 6 0 0
Perlodidae
lsoperia qransatica b -1 0 I & 0 o 0 0 0 0
Chioroperliidas
Chloraoperla sp, 0 0 0 9 0 | 0 0 0 6 0 2
Chloroperla torrentiua 0 18 13 (I | 6 0 ¢ ¢ 0 0
Chloroperla tripunctata 5 0 4 0 0 0 9 0 0 0 4 0



Appendix 4 (cont.)

(A3 OVEHAMPTON BYPASS SCHEME  NACROINVERTEBRATE SURVEY oF THE WEST AND EAST OKEMENT RIVERS,

EAST OKEMENT - JUNE 13th 1986 (BS=BOX SANPLE)
ABUNDANCES OF INDIVIDUAL SPECIES IN EACH SAMPLE

TAXON NAME BITE NAME

U/S BYPASS 0/5 BYPASS  BALL HILL GRANHAR SCHOOL
81TE €7 SITE €8 - 8ITE €9 SITE £10
351 B52 853 BSL BS2 BSY BS[ BS2 BS3  BSI B5?2 BSY

COLEOPTERA (BEETLES)

Hydrophilidae

Hydraena gracilis 1 2 0 0 0 9 9 0 o0 0 0 o

Helaphorus brevipaltpis 0 1 0 9 0 ¢ 0 0 0 ¢ 0 0
Dytiscidae

Oreodytes sanaarkii 6 0 0 0 0 0 2 0 2 3 o0 0
Elaidie

Etais aenea 1 2 0 0 § 2 12 1 1 0 0 0

Esolus parallelipipedus 9 0 o0 0 ¢ 0 S B | 2 0

Lisnlus volckmari 1 2 0 1 ¢ 2 i1 3 8 100 3 1

Dulimnius sp. 0 0 0 1 0 ¢ 2 01 t 1 ¢
TRICHOPTERA {CADRISFLIES) 0 0 0 0 0 90 0 0 0 0 1 0
Rhyacophilidas

Rhyacophila sp. 2 1 2 0 2 1 I 0 0 0 0 0

Rhyacaphila dorsalis I 11 i 3 3 1 3 1 9 ¢ 0
Polycentropodidae I 2 2 1 0 0 1 20 2 10

Plectrocnests genfculats 1 0 0 0 0 0 0 0 0 0 0 0

Polycentropus sp. ¢ 0 0 60 0 0 0 0 2 0 0 ¢

Polycentropus flavoaaculatus 0 & 5 6 0 0 ¢ 0 0 0 0 0

Polycentropus kingl U 2 |t 3 300 8 T 11
Hydropsychidae

Hydropsyche siltalal 2 2 2 I 6 0 0 0 ¢ 0
Limnepghitidae

Potanophylax cingulatus 0 0 0 0 0 b 0 ¢ 0 0 0
Odontoceridae

Odontocerua albicorne O 0 0 0 0 0 90 6 0 o0
Goeridae

Silo pallipes , U 0 ¢ 0 0 0 o0 0 0 0
tepidostonatidae

Lepidostona hirtua 0 o 3 0 0 0 9 0 0 0 0 0
Sericostosatidae

Sericostoma personatua I B | 0 3 0 0 4 2 N |
Tipulidae

Elceaphila sp,
Dicranota sp,
Simuliidae
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Siaulive sp, 00 0 0 1L 0 b6 0 0 0 6 o
Sinuliua cryophilua I ¢ 0 0 0 2 0 0 0 0
Sisuliua vernua groep 2 8 0 0 0 0 I 20 ¢ 0 0
Sinuliue ornatun group 0 0 ¢ 0 ¢ 2 I 2 ¢ 0 ¢ 0
Siauliue variegatua group 2 0 1 I 2 2 2.0 0 0 0 0
Chirononidae Mo N 93200 72 124 180 92 134 89 100
Eapididae 01 2 [ I | P2 1 1 2 2
Chellfera group 0 0 0 0 0 0 0 0 0 ¢ 0 1
Heaerodronia group 10 ¢ 000 0 0 0 0 0 0
Niedenannla group o 0 ¢ 30 020 0 0 |
Dolichopodidae I 0 0 0 00t 0 0 0
Rhagionidae

Atherix aarginata
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Appendix 4 (cont.)

Al0 OKEWAMPTON BYPASS SCHEME  MACROINVERJEBRAIE SURVEY QF THE WEST AND EAST OKEMENT RIVERS,
EAST OKENENT - SEPT.[3th 1988 (BS=BOY SANPLE)

ABUNDANCES OF INDIVIDUAL SPECIES IN EACH SANPLE

TAXON NAME SITE NANE

U/s BYPASS D/S BYPASS  BALL HILL GRAMNAR SCHOOL
SITE €7 SITE €8 SITE E9 SITE €10
B51 BS2 BSY BS! BS? BSY BS( BS2 BSY  BSI BS? 853

TRICLADIDA (FLATWORKS)

Planariidae 0 0 1 t 0 0 0 0 0 0 0 ¢
Polycelis felina 0 0 3 1 1 0 01 0 i 01
Phagocata vitta 0 0 0 1 3 0 0 2 1 9 0 0

BIVALVIA
Sphaerjidae
Pisidiun sp. 0 0 0 0 1 0 0 0 0 0 0 0

GASTROPODA (SNAILS)

Hydroblidae
Potaaggyrgus jenkinsi ¢ 0 0 0 0 0 6 0 | 0 0 0
Ancylidae
Aneylus fluviatilis 0 0 1 &6 0 0 ¢ 2 2 | S

OLIGOCHAETA (TRUE NORNS BN 98 99 73 39 4b 3§ 77 40 B9

ARACHNIDA [SPIDERS & MITES)

Hydracarina 0 1 1 0 0 0 310 I 1t 3

ANFHIPODA
Baamaridan
Gansarus pulex 6 0 0 0 0 0 0 0 0 6 1 0

EPHEMEROPTERA (MAYFLIES]

Baetidae
Baetis sp. 0 0 0 0 0 0 0 0 19 ¢ 0 0
Bastis scanbus 6 0 0 ¢ 0 0 LI 7 2 %
Baetis rhodani B 4 3 23 5 13 B 62 20 11 5 &
Baetis auticus n 2 1 0 ¢ o0 0 0 0 0 0
Heplageniidie
Rhithrogena seaicolorata T % 4 2 ¢ 0 0 0 0 I
Ecdyonurus sp, it 12 2 8 4 4 ¢ 3 W & 8

Leptophlebiidae L 6 0 0 ¢ 0 0 0 31 0
Epheaerellidae
Epheserella ignita 0 0 0 6 0 0 6t 0 0 0 1

PLECOPTERA (STONEFLIES)

Nescur{das
Protonemura sp, 0 2 I 0 ¢ 0 | 9
Nemoura avicularis 0 0 0 0 1

Leuctridas
Leuctra sp. I 2 & 21 0 2 1 1 ¢ 0 0
Leuctra inerals 0 1 0 ¢ 0 0 0 6 0 9 0 0
Leuctra fuscs L R | 0 1L 0 0 0 ¢ ¢ 0 0
Perlodidae 0 0 0 ¢ 0 0 P09 6 0 0
Perlodes alcracephala 6 0 0 0 0 0 0 0 o I 0 0

Chloroperlidae
Chloroperla sp, ¢ 0 0 1 0 0 0 0 0 0 0 0
Chloroperla torrentiua I S | 0 0 0 ¢ ¢ 0
Chloraperld tripunctata 215 2% 0 1 2 b o0 2 0 0



Appendix 4 (cont.)

B30 OKEHANFTON BYPASS SCHEME _ WACRQINVERTEBRATE SURVEY OF THE WEST AND_EAST OKEWENT RIVERS.
EAST OKEMENT - SEPT,I3th 1988 (BSsBOY SANPLE)
ABUNDANCES OF INDIVIDUAL SPECIEY IN EACH SAMPLE

TAYON NAME SITE_NANE

U/8 BYPASY 0/5 BYPASS  BALL HILL GRAMMAR SCHOOL
SITE €7 SITE €8 8ITE €9 SITE E10

e BS1 D32 BBY BSI BS2 BSY  BSI 95 BSI BSL B§2 B5)
COLEQPTERA (BEETLES)
Hydrophilidae
Hydrasna gracilis 1 3 0 o ¢ 0 0 0 0 6 0 0
Elaidae
Etais aenes 0 2 2 3 0 00 y 1 3 3T M
Esolus parallelipipedus 0 00 N I $ 3 2 5 2
Lisnlus volckaari 2 2 1 315 11w 3 1814 9
Oullenius sp. 0 0 | 0 9 0 § 11 6 1 2
Oulinnius tuberculatus L 6 0 0 ¢ 1 0 0 0 0
TRICHOPTERA (CADDISFLIES)
Rhyacophilidae
Rhyacophila sp, 0 0 90 1 0 1 0 0 0 0 0 1
Rhyacophila dorsalis 0 6 0 0 2 1 2 0 0 ¢ 0 o
Agapetus sp, 0 0 o 1 0o 0 0 0 6 0 1
Polycentrapodidae o 0 9 0 0 0 0 0 0 0 ¢ 1
Polycentropus sp. 0 0 0 0 0 0 0 0 1 0 0 0
Polycentropus flavomaculatus 0 o 1 0 0 0 0 ¢ 0 0 0 0
Hydropsychidae
Hydropsyche siltalai 0 2 0 L 4 0 2 & | 300
Oduntoceridae
Odontocerun albicorne 6 0 0 0 0 0 0 0o o 0 0 1t
Leptoceridae
Rthripsodes sp, C o 0 0 0 ¢ 0 0o 90 0 1 1
Goertdae
Silo pallipes t 1 0 0 0 0 0 0 0 0 0 0
Lepidostomitidae
. Lepidostoaa hirtua 0 0 0 0 0 0 0 0 | 0 0 0
Sericostomatidae 6 0 0 ¢ ¢ 0 L 0 0 9
Sericastoma personatus 00 1 S A | 1 0 2 21 3
DIFTERA (TRUE FLIES)
Digtera indet, 0 0 0 0 0 o0 0 0 0 [ S|
Tiputidae
Dicranota sp. 2 2 3 2 0 | 0 0 o 0 0 0
Simulildae

Sisulius cryephilus

Chelifera group
Keaerodronia group
Kiedemannia group
Rhagionidae

Atherix mirginata

0 3 0 0 0 0 0 0 0 b 0o o0

Siauliue ornatun group 0 0 1 0 0 0 0 ¢ 0 0 0 0
Siauliua varfegatus group 0 11 0 3 2 ¢ 0 0 9 0 0
Ceratapogonidae 0 0 0 0 0 0 0 0 0 0 1 0
Chirononidae 3 6 8 20 12 9 7 94 3 15 1
Espididae 0 o 0 0 0 ¢ 0 0 1 ¢ o ¢
0 0 0 L 0 ¢ 2 2 0 2

0 ¢ o 0 0 0 L | 0 0 |

1 0 0 I 2 0 I 00 13 2
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Appendix 5. West Okement. Abundance of each individual "family" in
each box-sample for each month of sampling.
A30 OKEHAMPTON BYPASS SCHENE HACROINYERTEBRATE SURVEY OF THE NEST AND FAST DKEMENT RIVERS,
WEST OKEMENT - JUNE Bth 1987 (BS=BDX SAMPLE)
EAMILY ABUNDANCES

TAXON NAME (BMNP SCORE) SITE NAME

VELLAKE COTT U/S ADIT/BYPASS  D/S BYPASS U/5 WIGNEY BOLF COURSE  OKEHAMP, CASTLE

SITE %1 SITE W2 SITE W3 SITE W4 SITE WS SITE w4

BS! BS2 BS3 BS! BS2 BS3 BSL BS2 BS3 BSl BS2 BS3 BSf B§2 BS3 BSI BS2 BS3
Flanariidae (3 0 2 90 0 0 1 ¢ 1 I 2 0 90 ¢ 3 0
OL15OCHAETA {1} 1 &1 2 0 2 N T4 2 15 8100 4§ 18 13 1 M 7
Glossiphoniidae (3} 0 0 0 0 0 0 0 0 0 ¢ 0 0 2 0 ¢ 0 0 0
Bydracarina (/) ¢ 0 3 1 0 0 6 0 0 0 0 0 0 0 @ 0 0 ¢
Oribatidae (/) [ O 0 0 0 0 0 0 0 0 ¢ ¢ 0 ¢ I
Baetidae (4) I | § 10 72 0 2 1 R 0 3 0 0 Lt
Heptageniidae (10 0 0 0 [ 2 % 0 0 0 6 0 ¢ ¢ 0 ¢ ¢ 1 ¢
Epheserellidae (10} 0 1 1 0 0 ¢ 0 0 0 0 o 0 0 ¢ o0 ¢ o 0
Nesouridae (7} ¢ 1 0 0 0 4 ¢ 0 2 ¢ 0 0 1 1 0 1 ¢
Leuctridae (10) T 22 10 & b 89 6 1 1 0 0 3 L S 2 10 2
Perlodidae (10) 0 ¢ 1 I 01 ¢ 0 9 0 0 2 ¢ ¢ 9 ¢ 0 0
Ferlidag (10) ¢ 0 0 0 0 1 0 0 90 0 0 90 9 0 0 0 0 0
Chioroperiidae (10} 0 1t 0 1 1417 6 0 0 01 ! 0 0 ¢ ¢ & 2
Hydrophilidae (5) 0 0 90 0 0 1 0 0 0 b0 0 ¢ 0 0 0 0 o0
Elnididae {5} I N 0 0 0 ¢ -0 0 0 0 0 9 ¢ 0 I 1 2
Rhyacophilidae (7) ¢ 0 0 b0 1 e 0 ¢ 1 0 ¢ 0 0 0 0 ¢
Palycentrapadidae (7) 0 0 0 3% % I 0 ¢ I 31 ¢ 0 ¢ 2 0
Hydropsychidae (3} 0 0 9 I 0 0 0 2 0 0 0 0 01 1 0 0 ¢
Sericostonatidae (10} ¢ 0 0 0 0 ¢ 0 0 0 0 0 9 0 0 9 0 ¢
Tipulidae {5} 0§ 2 0 0 0 0 0 90 0 0 1 ' 03 1
Ceratopogonidae (/) ¢ 0 0 0 0 0 0 0 0 ¢ 0 1 0 0 0 1 ¢ 1
Simuliidae (5) I8 0 0 0o 2 0 2 0 0 0 ¢ 0 0 0 0 1 0
Chironcaidae (2) 502 4 37 48 I 912 3T B T 2 3 12 146 13

FIGURES IN PARENTHESES INDICATE THE BIDLOGICAL WORKINS PARTY (BMWP) SCORE FOR THE FAMILY. (/)sNON-SCORING TAXON,
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Appendix 5 (cont.)

AJ0 OKEHAMPTON RYPA HEN NACROIN RA RY! T &N T OKEMENT RIVER
WEST OKEMENT - SEPT J0th 1987 (hS= ANPLE)

EARILY ABUNDANCES

TAXON NAME (BMMP $CORE) SITE NAME

VELLAKE COTT U/S ADIT/BYPASS  D/5 BYPASS U/S WIBNEY BOLF COURSE  (OKEHANP, CASTLE
SITE Wi SITE W2 SITE W3 SITE Wé SITE 4% SITE Wb
5] 53 51 _BS 8 _BS1 B87 BS3 BSi BS
Planariidae (5) ¢ 2 7 0 1
Sphaeriidar 6 0 ¢
OL1BOCHAETA (1) 140 260 228
Hydracarina (/)
Oribatidae (/)
Gamparidae (6}
Bastidae {4}
Heptageniidae (10}
Leptophlebiidae (10}
Ephenere]lidae (10)
Neaoyridae (71
Leuctridae (1Q)
Perlodidae (10}
Chloroperlidae {10)
Dytiscidae (5}
Byrinidae {35)
Hydrophilidae (5}
Helodidae (5}
Elaididae (5)
Sialidae (4)
Rhyacophilidae (7}
Polycentropodidae (7}
Hydropsychldae (5}
Sericostonatidae {10)
Tipulidae (5}
Ceratopogonidae (/)
Sisgliidae ()
Chironosidae {2}
Espididan (N
Rhagionidae {/}
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FIBURES [N PARENTHESES INDICATE THE BIOLOBICAL WORKING PARTY (BMMP) SCORE FOR THE FAMILY. (/)sNONsSCORING TAXON.



Appendix 5

{cont.)

AMILY &
TAXON NANE (BNWP SCORE} TE _KAN
VELLAKE COTT U/S ADIT/BYPASS /S BYPASS U/S WIGNEY GOLF COURSE
SITE Wl SITE W2 SITE WY SITE W4 SITE WS
B51 B52 383 BS1 BS? BS) B! BS2 B§) 51 BS2 Sy 51 B57 BSY B5l 352 0

Planariidie {5} I 1 0 12 Lo 1 1 3 3§ o 9 2
Sphaeriidae (3} 0 0 0 9 0 0 L I 0 0 0 0 0 0 I
OLISOCHAETA (1) §6 74 119 FARE B 8 8310 1 50 8 M o U
Glossiphoniidas () 0 ¢ 0 1 0 ¢ ¢ 0 o 0 0 0 0 0 0 0
Hydracaring (/) ¢ 1 0 1 0 0 0 0 ¢ 9 ¢ ¢ L I | 0
Baetidae (1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ¢
Heptageniidae {10) 0 0 0 1 ¢ 10 ¢ L B o ¢ 90 ]
Leplophlebiidan (10} ¢ o 2 0 ¢ 0 6 0 0 0 0 o 0 0 0 ]
Taeniopteryqidae (10 AL B T i 0 ¢ 0 0 0 0 0 0 ¢ 0 0 ]
Neaouridae (1) 4 6 n 21 29 o I 5 1 0 1 4 L 20 |
Leuctridae {10) 273 188 113 6N Lt 3 112 7 0 0 0
Perlodidae (10} I & 7 1 19 0 0 0 0 ¢ 0 0 0 ¢
Chloroperlidae {10) 5 U N 19 71 & (A D 0 1 1 0t 0 0
Gyrinidae (5) L I 6 0 00 ¢ [ [ ]
Hydrophilidae (9) 0 0 1 @ 0 0 0 0 0 9 ¢ 0 0 0 ¢ ]
Elsider 5 7 N 0 0 I ¢ 0 2 0 0 0 0 0 o 1
Rhyacophilidae (7} 0 L 90 1 0 0 6 0 0 ¢ 0 0 0 0 0
Philopotamidae (B1 0 0 0 0 0o 0 L 0 0 0 00 0 0
Polycentropodidae (1) 2 12 I 0 2 0 0 1 0§ | [ ¢
Hydropsychidae (5) 9 0 0 L & 0 ¢ 1 0 0 0 1 0 0 0 0
Sericostosatidae (10} 0 0 0 6 ¢ ¢ 0 0 ¢ ¢ 0 0 ¢ ¢ 0 ?
DIPTERA (1) 0 0 0 ¢ 0 9 0 0 0 0 0 0 00 0 0
Tipulidae 19) ¥ oo 2 0 0 0 0 0 0 6 0 0 L 9
Ceratopogonidae (/) o 0 0 0 0 o 0 0 o ¢ 01 L 4
Sieuliidae (5) I 100 0 ¢ 0 I | 9 0 0 0 1 9 |
Chironoaidae (2} L 2 21 2 i1 0 1 0 3 3 i 5 2 8
Eapididae (/) ¢ 0 1 L ¢ 1 ¢ 4+ 0 I 0 2 I l
Rhagionidae (1) 0 0 0 L ¢ ¢ ¢ 01 1 0 0 0 0 o0 0

FIGURES IN PARENTHESES INDICATE THE DIOLOGICAL WORKING PARTY (MNWP) SCORE FOR THE FaNILY. (/1 sNON=SCARING TAION.

AY0 QKEHANPTON BYPASS SCHEME HACROINVERTERRATE SURVEY OF THE WEST AND FAST OXENEN] RIVERS,
13
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Appendix 5 {cont.)

A10 OKEHANPTON PBYPASS SCHEME NACROINVERTEBRATE SURVEY OF THE MEST AND EAST OKEMENT RIVERS.
NE K - )
EANILY ABUNDANCEQ

TAYON NAME (BHiP SCORE) SITE NAME

VELLAKE COTT U/8 ADIT/BYPABS  D/S BYPASS U/8 NIGNEY BOLF COURSE  OKEWAMP, CASTLE

SITE W1 SITE W2 SITE WY ATE N SITE ¥3 SITE Wb

BS1 852 BS3 BS| B32 BSY Bl 882 193 B3L BS2 DSy DSY BS2 BSY BS) B57 BS3
Flanariidae 19) "nw 1 1 0 0 0 i 2 4 0 [ I | 1 6 0
Sphaeriidae (Y) 0 0 ¢ 0 0 0 0 ¢ 0 ¢ 0 0 ¢ 0 0 ¢ 0 1
OLIGOCHAETA (1} 633 152 232 9 54 b W4 40 108 8 42 % 100 16 4 *ran
Rydracarina (/) 6 1 0 L I ¢ 0 0 9 0 0 9 0 0 9 2 1
Baetidae (4) b3 B Y B ¥4 1 12 I 0 0 b { 0 2 0 0 0
Heptageniidan (10) 0 0 0 ¢ 2 ¢ 0 ¢ 0 0 0 0 0 0 1 0 ¢
Epheagreliidan (10} 1 2 0 0 ¢ 0 0 0 0 6 6 0 0 0 ¢ 0 0 o0
Caanidae (1 ¢ ¢ 0 ¢ ¢ 1 ¢ 0 0 0 0 0 0 0 0 ¢ 0 0
Neaouridae (7) W 7 8 ¢ ¢ ¢ 6 0 0 6 0 0 6 0 0 0 0 0
Leuctridae (10} 31U 2 B 7 1 ¢ 0 0 ¢ 0 0 ¢ 0 ¢ 0 0 ¢
Pertodidae (10) T 2 1 0 0 2 I 0 0 0 0 0 0 0 0 ¢ 0 0
Chloroperlldan (10} 18 18 1 3313 ¢ 0 9 ¢ 0 0 ¢ ¢ 0 ¢ 0 ¢
Dytiscidae (5) 0 9 0 2 0 0 0 ¢ 0 ¢ 0 ¢ ¢ 0 0 0 0 o0
Hydrophilidan (5} 0 0 1 " 0 0 ¢ 0 ¢ 0 ¢ 0 9 0 0 ¢ 0 ¢
Elnidae (B 20 38 18 2 0 1 I ¢ ¢ i1 0 0 [ | 1 2 1
Sialidae (4} ¢ 0 0 ¢ 1t 0 6 0 9 ¢ 0 0 0 0 ¢ ¢ 0 0
Rhyscophilidae (T) | 0 0 0 0 0 0 0 0 0 6 0 0 6 0 0
Palyceatrapodidae {7} 2 1 0 " 9 8 6 ¢ 0 I | ¢ 1 4 11 2
Rydropsychidae (3) 210 0 00 0 0 0o 2 00 0 ¢ ¢ 0 ¢ 0 0
Lianephididae (1) o 0 90 b o0 ¢ 0 0 0 9 0 9 I o 0 ¢ 0 0
Sericostosatidae {10 0 0 0 2 11 0 0 o 0 0 0 0 0o 0 e 11
Lepldopters (11 | 0 0 0 0 ¢ ¢ ¢ 0 0 0 0 0 0 0 0
Tipulidae (5 01 2 I 10 0 00 I | 0 1 0 I |
Siaullldae () T 112 [N I ¢ L 0 ¢ 0 0 ¢ 0 ¢ 0 0 0
Chironcaidan {2} 10 113 H b 12 2 01 4% 820N W 12 n 45 183 158
Eopldidane 11} 1 0 0 1 2 ¢ 0 0 61 9 e 6 0 0 0 0
Rhagionldae (/) 0 0 0 0 0 1 ¢ o 0 0 0 i 0 0 0 {1 0 9

FIBURES IN PARENTHESES INDICATE THE BIOLOSICAL WORKING PARTY (WMWP) SCORE FOR THE FANILY., (/)sNONSCORING TALON,
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Appendix 5 (cont.)
A30 OKEKAMPTON BYPASS SCHEME NACROINVERTEBRATE SURVEY OF THE | MEST AND EAST OKEMENT RIVERS.
WEST OKEMENT - SEPTEMBER 13th 1998 (§S=BOK SANPLE)
EANILY ABLNDANCES

TAXON NAME (BMNP SCORE) SITE NAME

VELLAKE COTT Ut/ ADIT/BYPASS  D/S BYPASS U/9 NIGNEY GOLF COURSE  OFEMAMP. CASTLE
S1TE Wl SITE W2 SITE W) SITE W SITE uY SITE wi

—_— BS{ B52 853 351 D52 083 BSL #97 053 85] §82 853 B3| P§2 853 85| RS2 B9)
Planariidae 15) I 1 0 0 0 2 0 6 0 I | 1 0 0 0 0 ¢
Sphaeriidae (3) 0 0 o 1 ¢ ¢ 6 0 0 0 0 0 0 0 0 [ I
DLIGOCRAETA (1) 18 17 93 B 4 12 Wz F{ I} ) 17 1M ! 19 9
Hydracarina (1) S | 2 2 0 L 0 6 0 0 1 ¢ [ |
Bamaaridae {4) 0 0 0 I 0 0 0 0 0 ¢ 0 0 00 ¢ I
Baetidar (1) O | I v 1 L I T | 0 4 0 [ S ] 6 o 0
Feptageniidae (10) ¢ ¢t LT (R 0 11 00 9 0 0 9
Leptophlebiidae 2 3 1 I 0 9 6 0 ¢ 6 0 o 0 0 o0 [
Neaour idae (7} ¢ 2 ¢ i1 7 % 1 0 0 0 0 90 0 0 90 ¢ 0 0
Leuctridae (10) 115 9 i 1 r- 6 0 0 0 0 9 I 0 0 0 6 0
Ferlodidae (10) ¢ 0 1 L I 6 0 0 6 0 0 ¢ 9 0 ¢ 0 0
Fertidae (10 0 0 ¢ 0 1t 0 0 0 0 ¢ 0 0 0 0 9 ¢ 0 0
Chloraperlidae (10} 0 11 2 1 0 0 0 0 0 0 9 0 0 0 0 0
Gyrinidap (5) 0 0 0 (S I | 06 0 90 00 0 9 0 0 0 0 9
Elaidae (5) U nu 2 0 0 L | R | 1 ¢ 2 12
Rhyacophilidae (7} 0 0 0 U 6 0 0 0o o 0 0 0 o L oo
Polycentropodidae () [ I | 0 0 2 0 0 0 ¢ 0 0 ¢ 0 0 I B
Fydropsychidae (5) 0 0 o LI I T 0 0 ¢ 0 0 ¢ 0 0 [
Tipulidan (5) $ 0 8 ¢ 0 0 0 0 9 6 0 0 0 ¢ ¢ ¢ 0 0
Sieuliidae (S) ¢ 2 ¢ 128 12 T S | 0 0 9 0 0 0 ¢ 0 0
Chironowidas (2} 15 12 7 B 51 W i 1 3§ 0 1 3 I 4 7 $ &8 5
Espididae {/) 6 0 0 ¢ 1 ¢ 1 6 ¢ 0 0 0 0 0 0 9 0 0
Rhagionidae [/} I 6 0 0 0 0 0 0 & ¢ 0 0 @ L

FIGURES [N PARENTHESES INDICATE THE BIOLDBICAL NORKING PARTY (BMWP} SCORE FOR THE FAMILY. (/)sNONsSCORING TAXON,
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Appendix 6. East Okement. Abundance of each individual '"family"
in each box-sample for each month of sampling.

A30 OKEHAMPTON BYPASS SCHEME  MACROIMVERTEBRATE SURVEY OF THE WEST AND EAST OKEMENT RiVERS,
EAST OREMENT - JUNE 8th 1987 (D5=BOX SANPLE)
FAMILY ABUNDANCES

TAXON NANE (BWP SCORE) SITE NANE
/5 BYPASS /5 BYPASS BALL HILL GRANMAR SCHOOL
5]TE ©7 SITE E8 SITE €9 SITE E1O
BS! BS2 BS3 BS1 BS?2 BSY BS1 852 BSI BS) BS2 BSI
0 G

Planariidae (5}
Hydrobiidae (3
Ancylidae {4}
Tonitidae (/)
QLIGOCHAETA 11
Hydracarina (/)
Bamnaridae (4}
Baetidae (#)
Heptaqeniidae (10}
Epheserellidae (10
Caenidae (7

Nesaur idae (7)
Leuctridas (10}
Perlodidae (10}
thioroperlidae (10)
Gyrinidae (5}
Elaididie {3
Rhyacaghilidae (7)
Philopotanidae (B}
Palycentropodidae (7)
Kydropsychidae (3
Boeridae (10)
Lepidastomatidae (1Q)
Sericostosatidae {10)
Tipulidae (%)
Sisuliidae (5
Chironomidae (2
Eapididae (/}

23
~o O O
- T O O
T O

i~

~O D - oS Do
o

0
0
]
0
7
1
0
]

—
3

~

- ——

[

(% ] —

D L D S O e e
Ry ]

R

GM'-'-'—OoOOOQ&O@OO-—DOIAOU-——QOQNO
(4]

KO e OO Qe SO i) o O D — S — o ry

3

oh
]
~d

—
e
e R = R = B =T = SN T IO JF-NY = Y

i

Pl v Dl D OO PO odm O e O e o o O e

e 3
S AL SO O DU DO SO DS R D O e

T
CH OO D D e DO e~ O Aadrkd o oo O DO o

e
T R e DS D OO N e OSSO D S oy
—
]
L I IR B A - B = R R B R . T T I ]

e
P ot ORI = e OO DO o e O

N —
QEH-—OOO-—-O‘DOO—QL}ONOouoﬂhowmoooo

e = B A I - R - - - =]

l
¢
0
0
2
0
1
¢
b
0
q
1
]
0
9
0
0
0
0
0

FIGURES IN PARENTHESES IWDICATE THE BIOLOGICAL WORKING PARTY {BNNP} SCURE FOR THE FANILY,
(/)=NON=GLORING TAXON.




Appendix 6 (cont.)

A30 OKEHAMPTON BYPASS SCHEME _WACROINVERTEBRATE SURVEY OF THE WEST AND EAST OKENENT RIVERS.
EAST OKEMENT - SEPT.10th 1987 (BS=BOY SAMPLE)
FANILY ABUNDANCES

TAXON NAME (BMMWP SCORE) SITE NAME

U738 BYPASS D/S BYPASS BALL HILL GRAMMAR SCHOOL

SITE E7 SITE €8 SITE €9 SITE EL0

B51 BS2 BS3 BS| BS2 BS3 BS1 BSZ BS3 B! BS2 BS3
Planariidae (5) 0 0 2 I 0 0 ¢ 0 0 0 0
Hydrobiidae (3) | 0 0 2 0 0 0 0 0 0
Ancylidae (§) 0 0 ¢ b0 o0 0 0 0 0 0 0
OLIGOCHAETA (1) 174 143 842 91 152 148 %4 119 104 83 95 40
Hydracarina (/) ¢ 0 0 1 35 3 d 413 13 12 &
Gamnaridae (4) 0 0 5 I 11 0 2 7 0 1 0
Baetidae (4) 15 8 9 89 48 1109 10 9 %
Heptageniidae (10) 12 12 18 TR 3 2b &3 7 1 &
Leptophlebiidae (10) 0 0 0 0 0 ¢ 2 11 0 2 90
Epheserellidae (10) 0 0 0 0 0 0 6 ¢ 0 1 0 1
Nemouridae (7} 13 & 7 1 ¢ 0 3 3 0 0 1 3
Leuctridae (10) b 22 14 19 4 12 8 15 301
Periodidae (10} 0 3 2 2 {2 1 3 2 I 0 ¢
Chloroperlidas (10} 23 1 il } 22 B 10 14 17 16 3
Hydrophilidae (3) § 2 3 0 L0 1 0 0 1 0 0
Elmididan (5 1 2 3 § 31 83 30 30 20 t8 19
Slalidae (4) 0 ¢ 0 0 0 90 1 0 0 0 ¢ 0
Rhyacophilidae (7) I 13 1 § 1 1 3 3 R |
Philopatamidae (B) 1 0 0 0 0 ¢ ¢ 0 0 0 ¢ 0
Polycentropodidae (7} 1 2 0 J o 2 i 5 7 50t
Hydropsychidae (5) 2 1 ¢ 0 0 90 1 ¢ 0 ¢ 0
Limnephilidae (7) P00 0 0 0 0 1 0 0 0 O
Leptoceridae (10} ¢ 0 0 ¢ 0 0 6 0 0 I |
Goeridae {10) 1 0 0 [N | P o 0 0 0 0
Lepidostomatidae (19) 0 0 0 0 0 0 0 I 0 1 3 0
Sericostomatidae (10) 3 4 29 3 M 13 1 9 2 3 4
Tipulidae (5) 2 13 14 2 5 9 12 1 1 |
Siauliidae (5) 8 7 0 t 0 0 0 0 0 0 o0
Ceratopagonidae (/) 0 0 9 ¢ 0 1 9 1 90 0 0 ¢
Chircnoaidae (2) 30 & 4 70 16 &9 144 88 128 59 60 59
Eapididae (/) 2 0 0 ¢ 0 0 0 0 2 ¢ 0 0
Rhagicnidag (/) 0 2 | 3 10 0 0 2 0 0 0

FIGURES IN PARENTHESES INDICATE TKE BIOLOSICAL WORKING PARTY (BMWP) SCORE FOR THE FAMILY.
{/1=NON=5CORING TAXON.



Appendix 6 {cont.)

A30 DKEHANPTON BYPASS SCHEME NACROTHVERTEBR R ¥ NEN L
EAST OKENENT - MARCH 2nd 1988 (BSsBOX SAMPLE)
EANILY ABUNDANCES
TAION NANE (BMNP SCORE) §11E NAME
U/s BYPASS D/5 BYPASS BALL HILL GRAMNAR SCHOOL
SITE E7 SITE €0 SITE E% SITE Ei0
DSL 952 BSY 351 BS? §%) D51 D52 DSY _ BS) DS2 M5}

Planariidae (5) I 4 0 I I | & 1 10 0
Hydrobiidae (3} 0 ¢ 0 I 0 0 0 1 0 0
OL1GOCHAETA (1) 140 B0 212 15130 2 179 283 254 281 250 240
Hydracarina {/) 6 0 0 I 0 0 0 0 0 [ I T
Caamaridae (4} 0 0 0 1o 1 00 i I
daetidae (1) 00 2 1§ 1 N W2 0 0 0
Heptageniidae (10} 1 512 218 15 B 12 & I o& 2
Taeniopterygidaelld) 0 0 o0 01 0 0 4+ 0 00 0
Nesouridae (7} 1 6 3§ R Y | 01 ¢ 01
Leuctridae (10) 28 37 49 0 2 2 Lo 0 0 0 1
Perlodidae {10} 00 1 2 00 1 o 1 000
Chloroperlidae {10) T8 W 13 2 4 9 3T 10 I3 4
Gyrinidae(S} ¢ 0 0 0 0 0 0 ¢ 0 010
Hydrophilidae (5} [ I O | 0 0 ¢ 0 0 90 0 0 ¢
Elsidae (5} i 2 5 [ | 7 3 1
Rhyacophilidae (7) 00 ¢ 0 0 0 ¢ 1 0 I I
Palycentropodidae (T} ¥ 8t "2 5 A T | 1 n
Hydropsychidae (5) [ T | LI | 0 0 0 0 0 1
Gaeridae (10) 0 ¢ ¢ 9 10 9 0 0 0 1 0
Serfcostomatidae (10) LI o ¢ 0 6 0 0 { 0 .¢
Tipulidas {5} L I S 0 0 0 0 1 0 I o0 2
Sisullldan (5} ¢ 1 4 ¢ 0 1 6 0 0 0 0 0
Coratopeqonidie (1) 0 1 ¢ 6 0 0 0 ¢ ¢ 0 1
Chironoaldie (2 a 2 0 212 18 13 1% 2 H 2w
Eapidae 1/) ¢ 0 0 ¢ 0 0 ¢ 0 LR
Rhagionidae [/} 00 0 6 0 0 6 o 0 0 1 0

FIGURES IN PARENTHESES INDICATE THE BLOLOGICAL NORKING PARTY {BNNP) SCORE FOR THE FANILY.
{/)eNON=SCORING TAZON,



Appendix 6 (cont.)

30 _OKEHANPTON BYPASS SCHEME  WACROINVERIEBRATE SURVEY OF THE WEST AND EAST OKEMENT RIVERS,
EAST_OKEHENT - JUNE I3th 1988 (BS=ROX SANPLE!

FAMILY ABUNDANCES

TALON NAME (BNWP SCORE) SITE NANE

U/5 BYPASS 0/8 BYPASS BALL RILL GRANNAR SCHOOL

SITE E7 SITE €8 SITE E9 SITE Eid

- BS! B52 B8} BS1 B52 BS3 BS1 B§2 983 BSt B32 BS3
Plainariidae t5) I 090 0 2 9 [ | ¢ 2 9
Pendrocoelidae (5) 6 & o 0 0 0 0 1 0 0 0 9
Hydrobiidae (3) ¢ 0 0 {0 ¢ I 0 0 6 ¢ 0
OL1GOCHAETA (1) 280 112 174 58 304 148 220 352 W 36 102 204
Hydracarina (/) 0 0 2 10 ¢ 0 2 9 I
Baetidse {4} N 17 150 80 144 250 B 72 78 9%
Heptageniidae (10} I 12 1 ¢ | i 2 9 0 1 ¢
Leptophlebiidae (10) 0 0 0 I ¢ 0 00 0 0 0 0
Epheaerellidae (10) 1T 4 4 16 13 3 LI Y| b1 %
Nesouridae (7) ¢ 90 0 ¢ o0 0 0 o0 0 0 0
Leuctridae (10! 415 1 3 9 0 1 1t 00 9
Perledidee {10) 0 1 0 1 0 0 0 0 9 0 0 0
Chloroperlidae {19) 218817 L b0 0 ¢ & 2
Dytiscidae (S) 0 0 0 0 0 0 2 0 2 3 o o
Hydrophllldae t3) 1 3 0 0 0 9 N ¢ 0 9
Elnidae 15) T 4 ¢ 2 4 8 7 13 13 4 |1
Rhyacophflidae (7} 5 2 3 LI 2 0) 0 0 9
Polycentropodidae (7} 2 12 12 LI 6 3 12 8 8 14
Hydropsychidae {3} W o2 2 0 0 | ¢ 0 0 0 0 ¢
Linnephilidae (7} 9 0 | 0 0 0 0 0 0o 6 0 0
Odontoceridae (10) 0 1 0 ¢ 0 0 0 0 0 ¢ 0 ¢
Goeridae (10} 0 1 90 0 0 0 0 0 0 0 0 0
Lepidastosatidae t10) 0 ¢ 3 0 0 0 ¢ 0 90 0 0 0
Sericostosatidae {10) 8 0% i 0 3 0 0§ 2 L T
Yipulldae (5) M o0 1 2 1 3} 0 2 0 0t ¢
Sinuliidae () i v 1 13 4 & b 0 0 0 0
Chirononidae {2) 4 U N W20 N 124 180 92 136 88 100
Eapididae (/) 2 1 2 0 & | O B | it 2 4
Dolichopodidae (/) 0 0 0 9 ¢ 0 6 0 1 0 0 o
Rhaqionidae 1/} I 0 0 L 4 ¢ 0 2 1 0 1 0

FIGURES IN PARENTHESES INDICATE THE BIOLOGICAL WORKING PARTY (BMNP) SCORE FOR THE FAMILY.
[/Y=XON=SCORING TAXON,



Appendix 6 (cont.)

AJ0 OKEWANPTON BYPASS SCHEME _ WACROINVERTEBRAIE SURVEY DF THE WEST AND EAST QKEMENT RIVERS.
EAST OKEMENY - SEPTENBER |3th 1988 (B3+B0X SAMPLE)

FAMTLY ABUNDANCES

TAXON NAME (BMWP SCORE) SITE NAME

Uss BYPASS D/S BYPASS BALL HILL GRAMNAR SCHOQL

51T B7 SITE €8 S17E E9 SITE E10

BS1 352 8S3 BS1 BS2 BS3 BS| BS2 BS3 B §52 BS3
Flanariidae (5) I | I 40 0 Y | [
Hydrobiidae (3) 0 0 0 0 0 9 0 0 |1 0 0 0
Ancylidae 0 0 1 6 0 0 ¢ 2 2 1 1 &
Sphaeriidae (3) 0 0 ¢ 0 1 0 9 0 0 b 0 0
OLIGOCHRETA (1) 83 9 19 N 39 4 3 17 60 85
Kydracarina (/) 0 1 0 9 ¢ I G A B
Ganearidae (4) ¢ 0 0 0 0 0 0 0 9 0 1 0
Baetidae (4) B & & 23 54 13 127 83 W 13 1 12
Heptageniidae (i0) 19 21 25 10 4 3§ 3 00 3 IT & 38
Leptophlebiidae 110} ¢ 0 0 0 0 0 0 0 0 01 0
Ephenerellidae (14) ¢ 0 0 0 0 0 0 L 0 0 0 |
Neaouridae (7} 0 I 2 0 2 0 0 0 9 I 2 0
Leuctridae (10) 1 4 10 2 29 2 1 1 0 0 0
Ferlodidae (10) o 0 0 [ I I 0 9 1 0 0
Chloroperiidae (1) 2 16 % 1 1 2 I 0 9 2.0 0
Hydrophilidae {5) R 00 0 n ¢ 0 ¢ o0 0
tlatdie (D) 2 4 9 20 2§ U W1 U
Rhyacophilidae (7} 0 0 0 2 1 3 20 0 0 0 2
Palycantropodidae (7) [ | 0 0 0 0 ¢ | ¢ 0
Hydropsychidae (5) 6 2 0 1 4 0 2 4 ) I 0 0
Ddontoceridae (10} 0 0 0 0 0 0 0 0 0 0 0 1
Leptoceridae (10) 0 0 0 O 0 o0 0 ¢ 0 U O
Boeridae (10) A b o0 0 0 90 0 0 0 0
Lepidostomatidae (10) 0 0 0 6 ¢ 0 0 0 | 0 0 0
Sericostosatidae {1O) 0 0 | t 11 L1 2 I
Tipulidae (5) 2 21 7 0 1 0 0 o 6 0 0
Siayliidae (5) 0 4 | 0 3 2 0 0 0 0 0 0
Ceratopoganidae (/) 0 0 0 0 0 ¢ 0 0 0 6 1t 0
Chironcaidae (2) I b 8 0 12 9 T 9 U IO 1
Enpididae (/) 1 0 0 1 3 0 J o 4 } 1 9§
Rhagtanidae (/) [ 1 3 0 1 2 0 0 0 2

FIGURES IN PARERTHESES [NDICATE THE BIOLOGICAL WORKING PARTY (BMWP) SCORE FOR THE FAMILY.
{£13KON=5CORING TAXON,



Appendix 7

A30 OKEHANPTON BYPASS SCHEME  MACROINVERTEBRATE SURVEY OF THE WEST AND EAST DKEMENT RIVERS.
THE MACROINVERTEBRATE FAUNA OF THE RAILWAY STREAM DOMNSTREAM AND UPSTREAM OF THE BYPASS. DECEMBER ist.1987

B/5 BYPASS U/8 BYPASS

SPECIES LIST WITH No, PER SAMPLE SPECIES LIST WITH No, PER SANPLE

Lusbriculidae ] Polycelis felina 120

Luabricidae 1 Ancylus ftuviatilis 32

Pedicia rivosa 1 Sphaeriidae 4
Lusbricidae g
Other Oligochaets R
Bamnarus pulex 148
Bastis rhodani 108
Baetis suticus 4
Rhithrogena seaicolorata 1
Protonesura meyeri 4
Nemoura casbrica group 4
Leuctra sp, (nigra?l 52
Chloroperia terrentius 4
Helodes sp, i2
Elnis aenez 1
Rhyacophila dorsalis 16
Agapetus sp. 40
Philopotasus montanus 12
Plectrocnesia sp.(?) 1
Lype sp. 4
Diplectrona felix &0
Potamophylax group 2
Micropternn sequax )
duvenile Linnephilidae 1
Beraea maurus 1
Sericostosa persanatus 2
Tipula sp. 4
Dicrancta sp. 4
Chircnomidae 32
Sisuliidae 220

{incl, Bimulium cryophilum gp.
Simulium ornatus group)

TOTAL No. QOF INDIVIDUALS 3 T0TAL No., OF INDIVIDUALS 1214
INDICES OF ENVIRONNENTAL QUALITY INDICES OF ERVIRONMENTAL QUALITY
TOTAL BMWP SCORE LI | TOTAL BMNP SCORE 148
NUMBER OF SCORINB TAXA = 2 RUMBER OF SCORING TAXA = 23
AVERAGE SCORE PER TAXON = 3,00 AVERAGE SCORE PER TAXON = .35
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