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BEQUALM / NMBAQC SCHEME

QUALITY OF MARINE BIOLOGICAL DATA

a) Introduction
It has been increasingly recognised by biologists working in coastal waters that there is a pressing need to standardise methods of analysis and move towards developing and managing a control system ensuring uniformly high quality of data.  Reliance on benthic infaunal data in terms of its ability to describe in quantitative terms, the quality of the ecosystem and sedimentary environment and any impact thereon has been increasing and the development of Environmental Quality Standards based on biological determinands has further reinforced this need.

Methodology standardisation has been addressed for a number of years but problems of assurance of data and analysis has only recently been traced although the problem of error was known for many years.

Sources of error in biological data arise through sampling (operator error, position fixing, season, sampling method, equipment, (sample processing (methodology, operator error), identification), operator error, methodology), and interpretation (data processing).

Sampling and data interpretation are clearly different from the analytical process but have a major impact on the quality of information produced and it will be important to include them in any quality control scheme.

b) History of the BEQUALM/NMBAQC Scheme

The Biological Effects Quality Assurance in Monitoring Programmes (BEQUALM) scheme has  adopted the UK Marine Biological AQC (NMBAQC) Scheme as a model to progress its community structure analysis component. This involves offering the services of the present UK NMBAQC scheme’s contractor to other European laboratories who participate in international or national monitoring programmes, commencing April 2003. Initially both the BEQUALM and UK NMBAQC schemes will be run side-by-side.  This situation will be reviewed over time depending on the uptake by European laboratories
c) UK National Marine Monitoring Programme (NMMP)
The stimulus to erect a national AQC scheme was the evolution of the UK National Marine Monitoring Plan in 1991 conceived as part of the international programme of the Monitoring Master Plan of the North Sea Task Force.  The objectives of the plan were to examine initially, spatial, and secondly temporal trends in physicochemical and biological data in estuaries and coasts around the UK in relation to pollution.  The plan was initiated in 1992/93 with the National Marine Monitoring Programme (NMMP) undertaken by a variety of agencies and laboratories around the UK contributing to a national data base (held at the EA labs at Peterborough).  The Plan necessarily embraced the concept to Quality Assurance and Quality Control both for chemistry and biology and required a national co-ordinated programme for QA and AQC.  This prompted the development of a new National Marine Biological AQC Coordinating Committee in 1992/3 reporting to Marine Pollution Monitoring Management Group (MPMMG).

d) UK National Marine Biological AQC Scheme 

The committee was given the task of erecting and managing a national scheme and the contract was first let in 1994/95.  The scheme has addressed to date biological determinands relating to NMMP- taxonomy, specimen enumeration, biomass determination and particle size analysis.  While the NMBAQC scheme was aimed initially at addressing problems within laboratories contributing to NMMP, other marine labs/contractors seeing the value of such a scheme have subsequently joined.

The scheme has comprised a combination of exercises including ring tests, ‘own sample’ QA, PSA methodology, biomass protocols and workshops on sampling techniques, data comparison and taxonomy. Currently membership runs at 23 laboratories comprising government agency labs and several contractors.

In 1997, targets of achievement were set for specimen enumeration and identification and applied to ‘own samples’ for the first time allowing objective scrutiny of achievement and flagging of data primarily for those labs participating in the UK National Marine Monitoring Programme. Clearly the value of participation is not in just in passing or failing but in improving taxonomic skills and laboratory techniques. 

The annual programme is agreed by the AQC Committee and commences in April each year. 

Participants receive interim bulletins after completion of each component, and an Annual Report describing comparative performance of all the laboratories over the year. The identities of individual laboratories remain confidential, each identified by an individual code known only to themselves. Participating laboratories also receive an annual Statement of Performance summarising the performance of their own individual laboratory. Participation is by fee payment for all or some components of the scheme.

e) Summary of the Scheme Components

There are five components; Macrobenthic sample analysis (MB), Ring Test identification (RT), Particle Size analysis (PS), Laboratory Reference (LR) and Own Sample (OS) re-analysis: 

 Macrobenthic Samples (MB)

A single unsorted grab sample is distributed to each participating laboratory. This part of the scheme examines the differences in sample processing efficiency and identification plus the combined influence on the results of multivariate analysis. In addition, an examination of the estimates of biomass made by each of the participating laboratories is undertaken.

Ring Test Specimens (RT)

This component of the Scheme examines inter-laboratory variation in the ability to identify fauna and attempts to determine whether any errors are the result of inadequate keys, lack of reference material (e.g. growth series), or the incorrect use of satisfactory keys.

Two sets of twenty-five specimens are distributed each year. One contains a general set of species while the other is a ‘targeted’ faunal group distribution. 

Particle Size Analysis (PS)

Particle size determinations are accepted as a routine biological descriptor and can be carried out by a variety of techniques each of which appears to be fairly consistent in its reproducibility.  Most laboratories in this scheme carried out the analysis by one of the two preferred techniques in common use. Two samples of naturally derived sediment are distributed each year.

Laboratory Reference (LR)

This component aims to address the criticism that some of the taxa circulated in the Ring Tests are unlikely ever to be encountered by some of the laboratories, and thus are not a valid test of laboratory skills. Participants are required to submit a reference collection of twenty-five specimens for re-examination by the contractor.

Own Sample (OS)

This exercise examines laboratory analytical performance on material from their ‘home’ area. Each laboratory is requested to send a data set of samples from which three samples are randomly selected. The laboratories are notified of the selection. NMMP laboratories are advised to use NMMP samples if possible, otherwise there is a free choice.  

Participating laboratories were instructed to carry out macrobenthic analysis of the samples using their normal procedures. All procedures are to be documented and details returned with the sample components. All material from the sample are sent to the contractor as follows:


Sorted residue - material from which all animals had been removed and counted.


Separated taxa - individually labelled vials containing the identified fauna.


Other fractions - e.g. material containing fauna which had been counted in situ.

Identification is to the normal taxonomic level employed by the laboratory (usually species). The names and counts of specimens are recorded on a matrix and linked to the vials through a specimen code number. Biomass analysis is to be carried out in the same manner as for the MB exercise.

Upon receipt at the contractors all OS samples are re-analysed by the same operator. The sorted residue is re-examined and any countable material extracted. Identified fauna is checked for the accuracy of enumeration and identification and all specimens are re-weighed using the same procedure as for the MB exercise. 
f) Performance Targets
	
Own Samples
	
Target

	Sorting
(i)    Total Taxa

(ii)  Total Abundance

(iii)  Total Biomass

Identification

Bray-Curtis Similarity Index (BCSI) on comparative fauna lists of abundance and taxa (and biomass)

Taxa correctly identified:                                     
	 ±10% or 2 taxa, whichever is the greater based on a comparison between lab and contractor.  
 

 ±10% or 2 individuals, whichever is the greater, based on a comparison between lab and contractor.  
 

± 20% within the value on reanalysis,  based on a comparison between lab and contractor. 

> 90%  Similarity

Application of a grade system related to the BCSI and appropriate remedial action. 

± 5% or 2 taxa whichever is the greater

	Sediment Particle Size
	

	% material < 63 µm (silt clay) , median particle size, mean particle size, sorting coefficient and inclusive graphic skewness.  

	Z-score (+/- 2 SD)

Represents the deviation of a result from the mean population of data in units of standard deviation.
 




g) Sample Flagging for submission to UK NMMP Benthic Database.

The scoring of the Own Sample exercise uses a graded system related to the untransformed Bray-Curtis Similarity Index (BCSI) values to produce an Overall Flag on each Own Sample.  

The five tier system is applied as follows:

100% BCSI

Excellent

95-<100% BCSI

Good

90-95% BCSI

Acceptable

85-90% BCSI

Poor – Remedial action suggested

<85% BCSI

Fail – Remedial action required

Samples failing to reach the required standards (ie Poor or Fail) are flagged, along with the associated replicates from the same NMMP site.

Remedial action has been introduced in to the scheme to improve the quality of data held in the NMMP database.  The NMBAQC Committee has produced guidelines for remedial action and decide on the appropriate remedial action.  Individual laboratories are informed of their decision.  Those labs submitting data to the UK NMMP data set must complete the remedial action and re-submit samples from the same (or similar) batch for audit.  Data flags will only be removed from all the site replicates once a PASS (ie Acceptable, Good , or Excellent) has been achieved.  

h) Workshops and Reports

The NMBAQC committee has organised, or collaborated in, a number of workshops with tuition from recognised experts in different fields.  Participants have gained hands-on experience of various field and laboratory procedures with some workshops focusing on particular problematical taxonomic groups.  They have received a wide range of up-to-date guides and taxonomic keys, many of which are not yet available in published literature. 

                  Workshops

1. Benthic Invertebrate Taxonomic Workshop – Oct.1996, Millport Marine Station. 

    (Including Problem Taxa: Amphipoda, Cirratulidae)   (Organised jointly with ECSA)

2. Benthic Field Methods Workshop: Collection and Processing of Macrobenthic Samples 

    from Soft Sediments, Hull University, March 1997.

    Benthic Techniques Best Practice Review: Follow-up Workshop, Hull University,

    Sept. 97 – Organised jointly with ECSA, EA, & IECS.

3. Sampling Strategy and Survey Design, May 1999. Millport Marine Station.

4. Benthic Invertebrate Taxonomic Workshop – Oct. 2001, Portaferry Marine Station. 

    (Including  Problem Taxa: Porifera, Hydroida, Annelida, Mollusca, Amphipoda, Decapoda, 

    Echinodermata).

5. Acoustic Ground Discrimination Workshop: Mapping Seabed Habitats in UK waters.

    Dunstaffnage Marine Laboratory, Oban, Sep. 2003, (Organised by SAMS & DARD(NI) )

6. Benthic Invertebrate Taxonomic Workshop – Nov. 2003,   Dove Marine Laboratory,

    Cullercoats, Tynemouth, November 2003.  (Including Problem Taxa: Oligochaeta, 

    Echinodermata, Lumbrineridae, Dorvilleidae).

7. Fish and Epifauna Sampling and Analysis Workshop, Millport Marine Station, Nov.2004.

              Reports
1. Standards Review

An independent review of standards was undertaken during 1999/2000.  Subsequent changes have been made to the Scheme in light of this report.

2. Epibiota Ring Test 

The NMBAQC Scheme carried out a pilot study in collaboration with the Joint Nature Conservation Committee to look at epibiota standards in 2001. 

The aims of the study were to:

· assess the level of interest in developing standards for epibiota recording

· gain an understanding of the current ability of field surveyors to identify epibiota

· assess possible ways in which epibiota standards could be further developed

The study included a Ring Test circulation of 102 electronic images of epibiota for identification including Porifera, Cnidaria, Polychaeta, Crustacea, Mollusca, Brachiopoda, Bryozoa, Phoronida, Ehcinodermata, Tuniata, Pisces, Rhodophyta, Chlorophyta, and Phaeophyta. There was a general feeling that a specific AQC scheme for epibiota was required.

3. Standard Operating Procedures Review.

This review covered both benthic field sampling methodology and laboratory analysis and aimed to identify examples of good practice and to advise on future improvements so as to promote harmonisation between laboratories.  The final version of this report was published in 2002 and is available from CEFAS: 
Cooper K.M. & Rees, H.L. (2002).  National Marine Biological Control Scheme (NMBAQC): Review of Standard Operating Procedures.   NMBAQC/CEFAS Science Series, Aquatic Environment Protection: Analytical Methods No.13.  57pp.
4. Final Report on the Benthic Field Methods Workshop 

Proudfoot,R.K., Elliott,M., Dyer,M.F., Barnett,B.E., Allen, J.H., Proctor,N.L., Cutts,N., Nikitik,C., Turner,G., Breen,J., Hemmingway,K.L.,and Mackie,T.  (2003).

Proceedings of the Humber Benthic Field Methods Workshop, Hull University 1997. Collection and Processing of macrobenthic samples from soft sediments; a best practice review.   Environment Agency. R & D Technical Report  E1 – 13/TR, 128pp.

i) Contacts

NMBAQC contract is currently managed by:           BEQUALM project Office is managed by:

Myles O'Reilly                                                             Dr Yvonne Allen

Marine Science Section                                              BEQUALM Project Office
Scottish Environment Protection Agency (SEPA)      CEFAS

Redwood Crescent                                                     Burnham Laboratory

Peel Park                                                                    Remembrance Avenue

East Kilbride                                                                Burnam-on-Crouch

Glasgow G74 5PP                                                       Essex  CM0 8HA

Scotland, UK                                                                England, UK

Tel.  +44 (0)1355 574 249                                         Tel.  +44 (0)1621 787 200

Fax. +44 (0)1355 574 688                                         Fax. +44 (0)1621 784 989   

E-mail: myles.oreilly@sepa.org.uk                            E-mail:  Y.t.allen@cefas.co.uk
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 APPLICATION FOR PARTICIPATION 
SCHEME YEAR 11 (2004/2005)

	Organisation or

Laboratory


	

	Address


	

	Phone

Fax

e mail
	

	Date of Application
	

	Lab Manager


	

	Contact Name for

Sample Receipt


	

	Role of Laboratory


	

	Cost of Scheme exercises

Scheme Year 10 

(2003-2004)

Prices exclusive of VAT

Euro prices are quoted with an additional courier fee
	Full Scheme                          £2590  (€ 4000)

RT and OS exercises only    £2220  (€ 3450)

OS only                                 £1035  (€ 1625)

RT only                                  £1350  (€ 2100)  

MB only                                   £400  (€ 700)

PS only                                  £1350  (€ 2100)

LR only                                    £205  (€ 385)

PSA only                                £1350  (€ 2100)

Please contract the Contract Manager directly for other modular combinations.

	Participation in

(tick box)


	Full Scheme
	Macrobenthic 

bucket sample
	PSA
	Ring tests
	Own samples 
	Lab Ref.  

	Invoice to
	

	Office use only
	Invoice Sent  Y/N:          Date:                    Amount:
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