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INTRODUCTION

The 1990 River Quality Survey included the sampling of aquatic macro-invertebratesfor
biologicalassessmentof riverqualitythroughoutthe UnitedKingdom. In Englandand Wales
the survey was undertakenby the NationalRivers Authority (NRA), the River Purification
Boards (RPBs) sampled in Scotlandand the Departmentof Economic Development (DED)
undertookthe work in NorthernIreland.

Approximately7750 sites were surveyed, the majority of which were sampled in spring,
summerand autumn. Standardcollectionprocedureswereused and the samplingstrategywas
compatiblewithRIVPACS(RiverInVertebratePredictionAnd ClassificationSystem),which
has beendevelopedby theInstituteof FreshwaterEcology(IFE). Most of the remainingsites
were sampled in a single season only, in order to extend the scope of the survey. For a
variety of reasons, a few locationswere sampledin just two seasons.

Samples were sorted for the families of macro-invertebratesincluded in the Biological
MonitoringWorkingParty (BMWP)system. Taxapresent were recorded on site data sheets.
Sampleprocessing and recordingtechniquesvaried from region to region.

In order to undertake this massiveprogrammeof fieldwork and sample processing, a large
number of new staff were employedby the surveyingagencies. In view of the number of
staff involvedand the variabilityof sampleprocessingtechniques,it was recognised that an
independentquality control exercise was necessaryto promote a consistently high level of
reliability.

The IFE was contracted to undertake an audit of the sample sorting and identification
performanceof each NRA region, RPB and the DED. This report collates the results of 8
samplesauditedfor Tay RPB. The IFE was not required to perform any statistical analyses
nor interpretationof the results of the audit.

SAMPLE SELECTION

Nearly all samplesfrom the 1990River QualitySurveywere sent to IFE for storage. They
were catalogued on arrival and placed in crates, such that individual samples were readily
accessible. A stratified random selection of samples for each sample processor was then
made. Selectionwas undertakenby IFE staff and no selectionwas made before each sample
had beenreceivedby IFE. Thus, sampleprocessorshad no means of knowing which of their
samples would be audited.

The total number of sample processors employed nationally during the survey was
considerablyhigher than that anticipatedat the outset. As a consequence, the number of
samplesauditedper processorwas limited by the need to keep within the contracted overall
total of 700 samples. •Aminimum of 4 samples was audited per processor, except where
individuals processed very few samples or did not process material from each of the 3
seasons.
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Sampleselectionwas weightedtowardsspringsamplesin order to give early feedbackon the
blindspotsof particular sorters and problemsof identification.

3. SAMPLE PROCESSING

Biologists processing samples for the 1990 Survey were instructed to sort their samples,
ideally within the laboratory, and select examplesof each scoring taxon within the BMWP
system. In most cases, the invertebrates were placed in a vial of preservative (4%
formaldehydesolution or 70% industrialalcohol)and the BMWP taxa were listed on a data
sheet. The vial of animalsand the sortedmaterialwere then returned to the samplecontainer
and preservative added. Thus, each sample available to IFE for selection for audit should
have included:

a list of the BMWP FAMILIESFOUNDIN THE SAMPLE
a vial containingrepresentativesfrom each family
the preserved sample

When these three elements were present, the sequenceof operationsat IFE was as follows:

The remainder of the samplewas sorted and the BMWP families listed
The families contained within the vial were identified and listed
A comparisonwas madebetweenthe RPBlistingof familiesand thoseidentifiedfrom
the vial by WE
A comparisonwas made betweenthe RPB listing of families and those found in the
sample by IFE
"Losses" or "gains" from the RPB listing of families were noted. In the case of
"gains", each additional family was identified, where possible, to species level, in
order to clarify any specificrepetitiveerrors.

For a number of different reasons, some samples did not include a vial containing
representativeexamples of the families listed on the RPB data sheet. These samples were
avoided for audit, where possible. When selection of such samples was unavoidable (eg
where a particular sorter would otherwisehave beenexcludedfrom the audit exercise), only
operationsa), d) and e) above wem appropriate.

Several directives were issued to IFE relating to the treatment of BMWP taxa. Terrestrial
representativesof BMWP scoringfamilies,animalsdeemed to have been dead at the time of
sampling, cast insect skins, pupal exuviae, empty mollusc shells and tail ends of "living"
specimens were to be excluded from the listing of families present. Trichopteranpupae,
although not routinely identified by many biologists,were to be included in the listing of
families.
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4. REPORTING

The results of each sample audit were recorded on a standard report form (Table 1). For
audit sampleswhere a vial of animalswas included,the comparisonbetween the RPB listing
and the taxa found in the vial by IFE was shownin box A of the report form. Discrepancies
could be due to carelessness,misidentificationsor errors in completing the RPB data sheet.
Familiesnot on the RPB listingbut found by IFE in the remainderof the samplewere entered
in box B of the report form under "additionalfamilies". When the families listed as "losses"
in section A of the report form were comparedwith the full list of families recorded in the
sample by IFE, some apparent losses from the vial were offset by the presence of those
families in the remainderof the sample. These taxa were thereforelisted in the "losses"box
of section A and the "gains"box of sectionB and were neither a net loss nor a net gain. In
these cases, the families were markedwith an asterisk in both boxes. Such errors are noted
as "omissions"in the table which summarisesthe results for each season (Table 2).

Speciesidentifications,stateof development(eg adultor larvalcoleopterans)and the presence
of a singlerepresentativeof a familywithinthe remainderof the samplewere recordedin the
notes sectionof the report form. Wherethe RPB data sheet indicatedthat a family was noted
and released at the site, this was recorded in the notes section but not included as a "loss",
even though the family was not found in the vial.

For those sampleswhich did not containa vial of animals,box A of the report form was not
applicable(N/a). Families not on the RPB list but present in the sample were listed in box
B under "additionalfamilies"as before. Familiesrecordedon the RPB list but not found by
IFE were indicatedon the left hand side of box B. If the vial of animals was retained by the
RPB,entries in this box could includethe solerepresentativeof a family which was removed
by the RPB, a family seen at the site which escapedor was released (withoutmention being
made on the RPB data sheet),inaccurateidentification,the wrong family box being ticked on
the RPB data sheet or the family being present in the sample but missed by IFE.

Results of the audits of individualsamples are presented in Table 3.
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TABLE 1. The 1FE Report form

1990 RIVERQUALITYSURVEY

• REGION

SEASON

SORTER

AQG OF BMWP FAMILIES

AQC - BIOLOGICAL SAMPLES

RIVER

SITE

SAMPLE CODE

A. IN VIAL B. IN SAMPLE

LOSSES GAINS

A

--

VIAL BMWP FAMILIES NOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE

Differences between:
BMWP families listed
on sample data sheet

and
BMWP families found
in VIAL by IFE




B

--

SAMPLE BMWP FAMILIES NOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE




Differences between: (This box only completed




BMWP families listed when no vial supplied




on sample data sheet
and

BMWP families found
in SAMPLE by IFE

with sample)




NET LOSSES NET GAINS

NOTES
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TABLE 2. The 8 samples auditedfor Tay RPB, with sample sorter initials and numbers of taxa
'lost', 'gained' and 'omitted'

River Site Sorter Losses Gains Omissions

SPRING

Motray Water St Michaels GCM 0 2
Eden Kemback GCM 0 0
Almond Millhaugh BEC 0 5
Tay Dalguise BEC 0 0

SUMMER

Tay Taymouth Castle BEC 0 4 0
BrothockWater BrothockBridge GCM 0 2 0

AUTUMN

West Water Stoneyford GCM 0 1 0
Tay Waullcmill BEC 0 2 0
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TABLE 3


Results of individual sample audits
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REGION

SEASON

SORTER

AQC OF




1990 RIVERQUALITYSURVEY

AQC - BIOLOGICALSAMPLES

RIVER

SITE

SAMPLE CODE




Tay RPB




Motray Water




Spring




St. Michaels




CCM




NRA12 0533

BMWP FAMILIES A. IN




VIALB. IN SAMPLE

LOSSES GAINS

A VIAL BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE

Differencesbetween:
BMWP families listed
on sample data sheet

and
BMWP families found
in VIAL by IFE

None None

B

--

SAMPLE BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE

Differencesbetween:
BMWP families listed
on sample data sheet

and
BMWP families found
in SAMPLE by IFE

(Thisbox only completed
when no vial supplied

with sample)

1 Glossiphoniidae
2 Heptageniidae

NET LOSSES 0 NET GAINS 2

NOTES I HelobdellastagnalisI only
2 Rhithrogenasemicolorata/germanica






1990 RIVERQUALITYSURVEY

AQC - BIOLOGICALSAMPLES




REGION Tay RPB




RIVER Eden

SEASON




SITE




Spring




Kemback

SORTER




SAMPLE CODE




GCM




NRA12 0531

AQC OF BMWP FAMILIES A. IN




VIALB. IN SAMPLE

LOSSES GAINS

A

--

VIAL BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE




Differencesbetween:
BMWP families listed
on sample data sheet

and
BMWP families found
in VIAL by IFE

None None

B

--

SAMPLE BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE




Differencesbetween: (This box only completed




BMWP families listed when no vial supplied None




on sample data sheet
and

BMWP families found
in SAMPLE by IFE

with sample)




NET LOSSES NET GAINS 0

NOTES



REGION

SEASON

SORTER

AQC OF




1990 RIVERQUALITYSURVEY

AQC - BIOLOGICALSAMPLES

RIVER

SITE

SAMPLE CODE




Tay RPB




Almond




Spring




Millhaugh




BEC




NRA12 0524

BMWP FAMILIES A. IN




VIALB. IN SAMPLE

LOSSES GAINS

A

--

VIAL BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE

Differencesbetween:
BMWP families listed
on sample data sheet

and
BMWP families found
in VIAL by IFE

None None




SAMPLE BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE

Differencesbetween:
BMWP families listed
on sample data sheet

and
BMWP families found
in SAMPLE by IFE

(Thisbox only completed
when no vial supplied

with sample)

1 Planariidae
2 Hydrophilidae
3 Elmidae
4 Hydropsychidae
5 Leptoceridae

NOTES

NET LOSSES 0
NET GAINS

1 Polycelisfelina
2 Hydraenagracilis (adult)+ indet larva
3 Eimis aenea 1 only
4 Hydropsychesiltalai
5 Adicella reducta 1 only






1990 RIVERQUALITYSURVEY

AQC - BIOLOGICALSAMPLES




REGION Tay RPB




RIVER Tay

SEASON




SITE




Spring




Dalguise

SORTER




SAMPLE CODE




BEC




NRA12 0545

AQC OF BMWP FAMILIES A. IN




VIALB. IN SAMPLE

LOSSES GAINS

A VIAL BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE




Differencesbetween:





BMWP families listed
on sample data sheet

and
BMWP families found
in VIAL by IFE

NOne None




B

--

SAMPLE BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE




Differencesbetween: (Thisbox only completed




BMWP families listed when no vial supplied None




on sample data sheet
and

BMWP families found
in SAMPLE by IFE

with sample)




NET LOSSES 0 NET GAINS 0

NOTES






1990 RIVERQUALITYSURVEY

AQC - BIOLOGICALSAMPLES




REGION Tay RPB




RIVER Tay

SEASON




SITE




Summer




Taymouth Castle

SORTER




SAMPLE CODE




BEC




NRA12 0541

AQC OF BMWP FAMILIES A. IN




VIALB.IN SAMPLE

LOSSES GAINS

A

--

VIAL BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE

Differencesbetween:
BMWP families listed
on sample data sheet

and
BMWP families found
in VIAL by IFE

None None

B SAMPLE BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE




Differencesbetween: (Thisbox only completed




i) BMWP familieslisted when no vial supplied 1 Planariidae




on sample data sheet with sample) 2 Ancylidae




and




3 Caenidae




ii) BMWP families found
in SAMPLE by IFE




4 Simuliidae

NET LOSSES 0 NET GAINS 4

NOTES 1 Polycelisfelina
2 Ancylus fluviatilis1 only
3 Caenis rivulorum1 only
4 Simuliumerythrocephalum1 only



1990 RIVERQUALITYSURVEY

REGION

SEASON

SORTER

AQC OF BMWP FAMILIES A. IN VIAL B. IN SAMPLE

Tay RPB

Sumner

NRA12 0562

Brothock Water

Brothock Bridge

AQC - BIOLOGICALSAMPLES

RIVER

SITE

SAMPLE CODE

LOSSES GAINS

A VIAL BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE




Differencesbetween:





BMWP families listed
on sample data sheet

and
BMWP families found
in VIAL by IFE

None None

B

--

SAMPLE BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE




Differencesbetween: (Thisbox only completed




i) BMWP families listed when no vial supplied 1 Leptophlebiidae




on sample data sheet
and

ii) BMWP families found
in SAMPLE by IFE

with sample) 2 Sinuliidae

NET LOSSES 0 NET GAINS 2

NOTES 1 Habrophlebiafusca 1 only
2 Si•uliunaureun group 1 only



1990 RIVERQUALITYSURVEY

REGION

SEASON

SORTER

AQC OF BMWP FAMILIES A. IN VIAL B. IN SAMPLE

NRA120586

Tay RPB West Water

Autumn Stoneyford

AQC - BIOLOGICALSAMPLES

RIVER

SITE

SAMPLE CODE

LOSSES GAINS

A

--

VIAL BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE

Differencesbetween:
BMWP families listed
on sample data sheet

and
BMWP families found
in VIAL by IFE

None None

B

--

SAMPLE BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE

Differencesbetween:
BMWP families listed
on sample data sheet

and
BMWP families found
in SAMPLE by IFE

(Thisbox only completed
when no vial supplied

with sample)

1 Simuliidae

NOTES

0NET LOSSES NET GAINS

1 Simuliumvariegatum (pupa) I only



1990 RIVERQUALITYSURVEY

REGION


SEASON


SORTER




AQC - BIOLOGICALSAMPLES

RIVER

SITE

,SAMPLE CODE




Tay RPB Tay




Autumn Waulkmill




DEC NRA12 0548

AQC OF BMWP FAMILIES A. IN VIAL B. IN SAMPLE

LOSSES GAINS

A VIAL BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE

Differencesbetween:
BMWP families listed
on sample data sheet

and
BMWP families found
in VIAL by IFE

None None

B SAMPLE BMWP FAMILIESNOT

FOUND BY IFE

ADDITIONAL FAMILIES

FOUND BY IFE




Differences between: (Thisbox only completed




i) BMWP families listed when no vial supplied 1 Nemouridae




on sample data sheet
and

ii) BMWP families found
in SAMPLE by IFE

with sample) 2 Limnephilidae

NET LOSSES 0 NET GAINS 2

NOTES 1 Protonemura•eyeri 1 only
2 Potamophylaxlatipennis1 only
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