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INTELLECTUALPROPERTYRIGHTS

CONFIDENTIALITYSTATEMENT

in accordance with our normal practice, this report is for the use only cf the party
to whom it is addressed, and no responsibility is accepted to any third party for

the whole or any part cf' its contents. Neither the whole nor any part cf this report
or any reference thereto may be included in any published document, circular or
statement, nor published or referred to in any way without our written approval cf
the form and context in which it may appear.'



INTRODUCTION

The use of aquaticmacro-invertebratecommunitiesfor the biologicalassessmentof river qualityis
now a well-establishedtechniquethat is employedbymanyenvironmentalconsultanciesthroughout
the UnitedKingdom. In muchof the biologicalmonitoringundertaken,specimensare identifiedto
familyleveland the levelof pollutionmeasuredbyuse of the BiologicalMonitoringWorkingParty
(BMWP)score system. Thisprovidesa reliablemeasureof organicpollutionbut has limitedvalue
as an indicatorof other stresseson a particularsite. Furthermore,familyleveldata is of limiteduse
when assessingthe conservationvalue of a particularsite. For this purpose, species-leveldata is
required.

The analysisof biologicalsamplesand subsequentidentificationof macro-invertebratesto species
levelis a highlyspecialisedtask. Biologists,especiallythoseworking alone,often make consistent
errorswhen using taxonomickeys. Thiscanresultin importantdecisionsbeingmade on the basis
of inaccuratelists of the invertebratefauna present at a site. For this reason, the Environment
Agency(EA) commissionedthe Instituteof FreshwaterEcology(1FE)to set up a systemto audit
the performanceof theirbiologists,and contractorsworkingunder theirguidance,in the analysisof
biologicalsamples. This report summarisesthe findingsof an audit of work undertakenfor WBB
DevonClaysLtd by G.J. Robinson The auditcompriseda qualitativere-analysisat specieslevelof
one sample(T9) from the RiverTeign and the verificationof voucher specimensfrom all samples
includedin the project.

SAMPLE PROCESSING

The protocol employedG.J.Robinsonwas to placethe invertebratesremovedfrom the samplein a
separatebottle of preservativebefore reconstitutingthe sample The specimensin the bottle and
the remainderof the sample were preservedin 70% industrialalcohol. The taxa found in the
samplewere listedon a data sheet.For the verificationof eachtaxon foundin the whole project, an
individualspecimenof each taxon was placedin a labelledvial. This was accompaniedby a data
sheetlisting,in alphabeticalorder,the taxa found.

The protocol employedby IFE for the sampleauditwas to sort the remainderof the sample in a
griddedtray, a smallaliquotat a time,withoutreferenceto the data sheet or to the vial of animals.
The invertebratespicked out were identified. Then the species containedwithin the vial were
identified.Comparisonswere thenmadewiththe data sheet.

REPORTING

For the sampleaudit,three listingswere entered,in fill, into the Itt database:a) taxa found in the
vial,b) taxa found in the sampleand c) taxa enteredon the data sheet. Comparisonswere made
automaticallybetweenthe listingof taxa andthe specimensidentifiedby IFE fromvial and sample.
"Losses" or "gains"from the originallisting of taxa were noted. In the case of "losses", an
interpretationof the possiblecause of error was offered. The results of the sample audit were
recorded on a standardreport form (Appendix1). The resultsof the verificationof identifications
aretabulatedinAppendix2.
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RESULTS OF QUALITATIVE AUDIT

These results are produced for: WBB Devon Clays Ltd -

Reportprinted on: 12-Mar-99

Riverandsite: Teign at SX 86217296 OriginalSampleCode: T9

Sampledate: 27/05/98 Analyst: GJR 1TESampleCode: 16

	

In Vial In Sample Data sheet Losses/Gains

Potarnopyrgusantipodarum (Gray) * * *

Lymnaeaperegra (Muller) * *

Ancylus fluviatilis Muller * *

Sphaeriidae * *

Oligochaeta * *

Piscicola geometra (L.) * *

Theromyzontessulatum (Muller) Mis-id * LOSS

Hemiclepsismarginata (Muller) * GAIN

Glossiphoniacomplanata (L.) * *

Helobdellastagnalis (L.) * *

Erpobdella octoculata (L.) * *

Hydracarina * * *

Asellus aquaticus (L.) * * *

Crangonyx pseudogracilis Bousfield * *

Gammaruspulex(L.) * *

Siphlonunis lacustris Eaton * *

Baetis muticus (L.) * *

Baetis rhodani (Pictet) * *

Baetis scambus group * * *

Heptagenia sulphurea (Muller) * *

Habrophlebia fusca (Curtis) * *

Ephemera danica Muller * *

Ephemerella ignita (Poda) * * *

Caenis rivulorum Eaton * * *

Brachyptera risi (Morton) * *

Amphinenmra sulcicollis (Stephens) * *

Leuctra sp. *

Leuctra geniculata (Stephens) * *

Isoperla grammatica (Poda) * *

Chloroperla torrentium (Pictet) * *

Calopteryx sp. * *

Calopteryxvirgo (L.) * *

Cordulegasterboltonii (Donovan) * *

Hydrometra stagnorum (L.) * *

Velia sp. * *



River and site: Teign at SX 8621 7296




OriginalSampleCode: T9

Sampledate: 27/05/98 Analyst: Gm




IFE SampleCode: 16

Micronectasp. *




*




Hyphydrusovatus (L.) *




*




Potamonectesdepressuselegans(Panzer) *




*




Oreodytesseptentrionalis(Sahlberg) *




*




Platambusmaculatus (L.) *




*




Gyrinusurinator Illiger *




*




Helophoms(Meghelophonis)grandis Iltiger *




*




Hydraenagracilis Gennar *




*




Pomatinussubstriatus(Muller) *




*




Elmisaenea (Muller) * * *




Esolusparallelepipedus(Muller) * * *




Limniusvolckmari (Panzer) * * *




Oulimniussp. *




*




Oulimniustuberculatus(Muller) *




*




Sialislutaria (L.) *




*




Sialisnigripes Pictet *




*




Rhyacophilasp. Furtherid poss




* LOSS

Rhyacophiladorsalis (Curtis) *




GAIN

Glossosomaboltoni Curtis *




*




Hydroptilasp. *




*




Lypephaeopa (Stephens)




*




GAIN

Psychomyiapusilla (Fabricius) *




*




*




*




Plectrocnemiaconspersa(Curtis)

Hydropsycheinstabilis Curtis *




GAIN

Hydropsychepellucidula(Curtis) *




*




Hydropsychesiltalai Dohler *




*




BrachycentrussubnubilusCurtis * * *




Lasiocephalabasalis (Kolenati) *




*




Lepidostomahirtum (Fabricius) *




*




Halms radiatus (Curtis) . *




*




Potamophylaxcingulatus(Stephens) *




*




Goerapilosa (Fabricius) *




*




Silopallipes (Fabricius) *





Beraeodesminutus (L.) *




*




Sericostomapersonatum(Spence) *




*




Odontocerumalbicorne (Scopoli) *




*




Athripsodessp. *




*




Athripsodesalbifrons (L.) * * *




. Athripsodescinereus (Curtis) * * *




Ceracleasp. Furtherid poss




* LOSS

Ceracleadissimilis (Stephens) *




GAIN

Mystacidessp. Notnewtaxon




* . LOSS



River andsite: Teign at SX 8621 7296 Original SampleCode: T9

WE Sample Code: 16

LOSS

LOSS

LOSS

GAIN


GAIN

Sampledate: 27/05/98 Analyst: GJR

Mystacidesazurea(L.)
Mystacideslongicornis(L)
AdicellareductaOVIclachlan)
Oecetissp. Notnewtaxon

Oecetistestacea(Curtis)
Antochavitripennis(Meigen)
Ceratopogonidae
Simuliumsp. Furtheridposs
Simulium(Nevennannia)vemumgroup Mis-id


Simulium(Wilhelmia)sp.
Simulium(Boophthora)erythrocephalum(deGeer)
Simulium(Simulium)reptans(L.)
Simulium(Simulium)ornatumgroup
Chironomidae
Atherixibis (Fabricius)
Atherixmarginata(Fabricius)
Atrichopscrassipes(Meigen)
Hemerodromiagroup

Scoresumma basedonBMWPfamiliesfoundin sam leor invial

BMWPscore: 320 ASPTscore: 6.667 No.ofscoringtan: 48

Scoresumma basedon BMWP families on data sheet

BMWP score: 320 ASPT score: 6.667 No.ofscoringtan: 48



APPENDIX 2 Verification of identifications from whole project

Taxon

Acroloxuslacustris (L.)
Adicellareducta (McLachlan)
Aeshnasp.
Agabusbipustulatus(L.)
Agabussturmii (Gyllenhal)
Agapetussp.
AgapetusdelicatulusMcLachlan
Agapetusfuscipes
Amphinemurasulcicollis(Stephens)
Anabolianervosa (Curtis)
Anacaenabipustulata (Marsham)
Anacaenaglobulus (Paykull)
AncylusfluviatilisMuller
Anisusvortex (L.)
AntochavitripennisMeigen
Aphelocheirusaestivalis(Fabricius)
Armigercrista (L.)
Asellusaquaticus (L.)
Atherixibis (Fabricius)
Atherixmarginata (Fabricius)
Athripsodesalbifrons(L.)
Athripsodesbilineatus(L.)
#Athripsodescinereus(Curtis)
Athripsodessp.
Atrichopscrassipes Meigen
Baetismuticus (L.)
Baetisrhodani (Pictet)
Baetisscambusgroup
Bathsvemus Curtis
Bathyomphaluscontort-us(L.)
Beraeodesminutus (L.)
BrachycentrussubnubilusCurtis
Brachypterarisi (Morton)
Brychiuselevatus (Panzer)
Caenisluctuosagroup
CaenisrivulorumEaton
Calopteryxsp.
Calopteryxvirgo (L.)
Ceracleadissimilis(Stephens)
Ceracleafidva (Rambur)
Ceracleanigronervosa(Retzius)
Ceracleasenilis (Bunneister)

Statusof identification

Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Nospecimenprovided
Identificationconfirmed
Nospecimenprovided
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed

= Anisusleucostoma(Millet)
Identificationconfmned
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed

Athripsodescinereus (Curtis)
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfmned
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Nospecimenprovided
Nospecimenprovided
Nospecimenprovided

Occurrence in audit
sample (T9)

Present

Present

Present

Present

Present
Present
Present
Present

Present
Present
Present
Present
Present
Present

Present

Present

Present

Present

Present

Present



Present

Present

Present

Present

Ceraclea sp.
Ceratopogonidae
Chelifera group
Chironomidae
Chloroperla torrentium (Pictet)
Chloroperla tripunctata (Scopoli)
Cloeon dipterum (L.)
Coenagriidaz indet
Colymbetesfirscus (L.)
Cordulegaster boltonii (Donovan)
Corixidae (nymphs)
Corixa punctata (filiger)
Crangonyx pseudogracilis Bousfield
Dendrocoelumlacteum (Muller)
Dicranota sp.
Dixa maculata Meigen
Dixa puberula Loew
Dolichopodidae
Drusus annulatus Stephens
Dugesia polychroa group
Dugesia tigrina (Girard)
Dytiscus sp. (larva)
Ecdyonurus sp.
Elmis aenea (Muller)
Ephemera cloaca Muller
Ephemerella ignita (Pada)
Ephydridae
Erpobdella octoculata (L.)
Esolus parallelepipedus (Muller)
Gammarus pulex (L.)
Gerridae (nymph)
Gerris lacustris (L.)
Gerris najas (Degeer)
Glossiphonia complanata (L.)
Glossosoma boltoni
Glyphotaelius pellucidus (Retzius)
Goera pilosa (Fabricius)
Gyraulus albus (Muller)
Gyrinus substriatus Stephens
Gyrinus urinatorliger
Habrophlebia fusca (Curtis)
Haemopis sanguisuga (L.)
Halesus digitatus (Schrank)
Halesus radiatus (Curtis)
Haliplus flavicollis Stunn
Haliplus lineatocollis (Marsham)
Helobdella stagnalis (L.)
Helochares lividus (Forster)
Helodes sp. (larva) (=Elodessp.)

= Ceracleadissimilis (Stephens)

Not on listingof taxa


Identificationconfirmed

Not on listingof taxa


Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

= Dixa maculata complex

Identificationconfirmed

= Rhagionidae
Identificationconfirmed
= Polycelisnigra group
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfinned
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed

Present

Present

Present

Present

Present

Present

Present

Present

Present

Present

Present

Present

Present

Present



HelophorusbrevipalpisBedel
Helophorusgrandis Biter
Hemerodromiagroup
Heptageniasulphurea (Muller)
Hesperocorixasahlbergi(Fieber)
Hilariasp.
Hydatophylaxinfumatus(McLachlan)
Hydracarina
Hydraenagracilis Germar
IlydraenaripariaKugelann
HydrochusnitidicollisMulsant
Hydrometrastagnorum(L.)
HydroporusmemnoniusNicolai
Hydropomspalustris (L.)
Hydropomsplanus (Fabricius)
Hydroporuspubescens(Gyllenhal)
HydroporustessellatusDrapiez
Hydropsycheangustipennis(Curtis)
Hydropsycheinstabilis Curtis
Hydropsychepellucidula(Curtis)
Hydropsychesiltalai Dohler
Hydroptilasp.
Hygrobiahermanni(Fabricius)
Hygrotusinaequalis(Fabricius)
Hyphydrusovatus (L.)
Ilybiusfuliginosus(Fabricius)
Isoperlagrammatica(Poda)
Laccobiussp.
Laccophilusminutus (L.)
Lasiocephalabasalis (Kolenati)
Lepidostomahirtum (Fabricius)
Leuctrageniculata(Stephens)
Leuctrahippopus (Kempny)
LeuctrainermisKempny
Leuctrasp.
Limnephilidaeindet(pupa)
LimnephiluslunatusCurtis
Limniusvolckmari(Panzer)
Limnophorariparia(Fallen)
Limoniasp.
Lonchopteridae
Lymnaeaperegra (Muller)
Lymnaeatruncatula (Muller)
Lypephaeopa (Stephens)
Micronectapoweri (Douglas& Scott)
Micronectasp. (nymph)
Mystacidessp.
Mystacidesazurea (L.)
Mystacideslongicornis(L.)


Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Nospecimenprovided


Empididae(adult)- Nokeyavailable

Identificationconfirmed

Identificationconfumed

Identificationconfirmed

Nospecimenprovided


Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Nospecimenprovided


Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfinned
Identificationconfirmed

= Laccobiusstriatulus (Fabricius)

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfinned

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfimied

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Nota newtaxon(= M.azurea+ Mlongicornis)

Identificationconfirmed

Identificationconfirmed

Present

Present

Present

Present

Present

Present

Additionaltaxon

Present

Present

Present

Present


Present

Present

Present

Present

Present

Present

Present


Additionaltaxon

Present
Present
Present
Present



Nemurellapicteti Klapalek
Nepacinerea L.
Nephrotomasp.
Notonectasp. (nymph)
Notonectaglauca L.
Ochthebiusdilatatus Stephens
Ochthebiusminimus(Fabricius)
Odontocemmalbicome(Scopoli)
Oecetissp.
Oecetisfurva (Rambur)
Oecetistestacea (Curtis)
Oligochaeta
Orectochilusvillosus (Muller)
Oreodytessanmarkii(Sahlberg)
Oreodytesseptentrionalis(Sahlberg)
Ostracoda
Oulimniussp. (larva)
Oulimniustuberculatus(Muller)
Paraleptophlebiasp.
Paraleptophlebiasubmarginata(Stephens)
Pericomasp.
Perlodesmicrocephala(Pictet)
Phoridae
Physaacutagroup
Pilariafilatagrp
(=Pilaria(Neolimnomyia)sp.)
Piscicolageometra(L.)
Platambusmaculatus(L.)
Plectrocnemiaconspersa(Curtis)
Polycelisfelina (Dalyell)
Pomatinussubstriatus(Muller)
Porifera
Potamonectesdepressuselegans(Panzer)
Potamophylaxcingulatus(Stephens)
Potamophylaxlatipennis(Curtis)
Potamopyrgusantipodarum(Gray)
ProcloeonbifidumBengtsson
Psychomyiapusilla (Fabricius)
Pyrrhosomanymphula(Sulzer)
Rhantussuturalis(Mackay)
Rhithrogenasemicoloratagroup
Rhyacophilasp.
Rhyacophiladorsalis (Curtis)
Rhyacophilamunda Mclachlan
Sericostomapersonatum(Spence)
Sialislutaria (L.)
Sialisnigripes Pictet
Sigaradorsalis(= Sigara(Sigara)sp.)
Sigarafalleni (Fieber)

Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed

Nota newtaxon(=0.testacea)
= Oecetistestacea (Curtis)

Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
No specimenprovided
Identificationconfirmed
Identificationconfirmed
No specimenprovided
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
No specimenprovided
Identificationconfirmed
Identificationconfirmed

Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Nospecimenprovided

Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed

= Centroptilumluteolum(Muller)

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Nota newtaxon(=R.dorsalis)
Identificationconfirmed '

Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
Identificationconfirmed
No specimenprovided

Present

Present

Present

Present

Present

Present

Present

Present

Present

Present

Present

Present

Present

Present


Present

Present

Present

Present

Present

Present



Nospecimenprovided

No specimenprovided

Identificationconfmned

Identificationconfmned


= Simuliumornatumgroup

= Simuliumerythrocephalum(deGeer)


Identificationconfirmed

Identificationconfirmed

No specimenprovided

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

No specimenprovided

No specimenprovided

Identificationconfirmed

Identificationconfirmed

Sigaralimitata (Fieber)
Sigaranigrolineata(Fieber)
Sigaravenusta (Douglas& Scott)
Silopallipes (Fabricius)
Simuliumsp.
Simuliumvemumgroup
SimuliumequinumL.
Simuliumreptans (L.)
SimuliumtuberosumLundstrom
SimuliumvariegatumMeigen
Siphlonuruslacustris Eaton
Sisyrasp.
Sisyrafuscata(Fabricius)
SisyratenninalisCurtis
Sphaeriidae
Stictotarsusduodecimpustulatus
(Fabricius)
Sympetrumsp.
Tabanidae
Theromyzontessulatum(Muller)
Tinodeswaeneri (L.)
Tipulasp.
TrochetasubviridisDutrochet
Valvatapiscinalis(Muller)
Vellasp. (nymph)
Vellacaprai Tamanini
Wiedemanniagroup

No specimenprovided

Identificationconfirmed


= Hennclepsismarginata (Muller)

No specithenprovided

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Identificationconfirmed

Nospecimenprovided

Present

Furtheridentification


Mis-identification

Present

Present

Present

Present

• Mis-identification

Present
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