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1 Introduction
This tool is designed to allow people with little or no Microsoft Access skills to produce a wide range of filtered queries using snapshot data derived from MarineRecorder.

It is designed as an add in module for the MarineRecorder reporting tool.  If you have a copy of ArcGIS or MapInfo, then various of the reports have the capability to plot data in the GIS or to use the GIS to select the data you wish to work with.

If you do not have a GIS the tool will still work for you, but with the GIS elements disabled.  

The tool is based upon a development that was developed under contract for SNH, specifically to link with the GIS.  This additional development includes all the functionality developed for SNH, but adds in significantly more filtering capabilities, the ability to create ad-hoc queries, the ability to save filtered lists, possibility of exporting large matrices.  CCW then funded the development of the Mapinfo link
Please refer to the MarineRecorder documentation for more details about the snapshot and the reporting tool.

All the documentation and up to date version of the application can be downloaded from:

http://www.jncc.gov.uk/MarineRecorder
2 Install

IMPORTANT:
Please note that this module will NOT coexist with the SNHArcGIS module, as it is based upon that.  If you have the SNHArcGIS module installed you must remove it before installing this. 
Similarly of you have an earlier version of the ReportWizard you should fully uninstall it first before installing this version.

Note that the ReportWizard module incorporates all of the functionality in the SNH ArcGIS module – so no functionality is lost by replacing it.
2.1 Installing files

Run the installer - MRReportWizard.EXE
By default this will place files in C:\MarineReportWizard – although the path can be altered if required.
This install utility must be run on each PC that the tool is to be used on in order to ensure that DLLs are installed and correctly registered.

2.2 Selecting snapshot data to use.

You need a Snapshotdata.mdb file that has been created by the Marine Recorder snapshot utility.  By default this would be in C:\MarineSnapshot\SnapshotData.mdb.

You do not need to preset this – as the Marine Report tool has a menu option to allow you to select this at runtime.

2.3 If you have ArcGIS

If you do not have a copy of ArcGIS or do not want to use it you may ignore this section.

On installation, as most people using this tool will not have ArcGIS, its use is disabled.

This is controlled by a setting in the .INI file of your Marine Recorder reporting tool (By default this is called ReportDatabase.ini – but you may have renamed it – refer to the Marine Recorder reporting tool database for details).  In order to enable GIS use, add the following 2 lines into the INI file and save it (or if they already exist – make sure that GISInstalled is set to 1 rather than 0)

[GISSetup]

GISInstalled=1
Also make sure that in the INI file there is a section:

[Point Survey Configuration]

GISVersion=ARC

This tells the system to use ArcGIS as the GIS rather than MapInfo.
2.3.1 Adding tool into ArcGIS

The tool that integrates the Reporting functions with GIS needs to added into ArcGIS so that it is available on the toolbar.  This should have been done automatically as part of the installation.  

If however you can’t see it – you can manually add it from within ArcGIS.
Open ArcGIS, Right click on a toolbar and select the customise option from the bottom of the list (Figure 1).


[image: image6.png]=lox|

Hlo Edt Yl Insert Selection Took Mindow telp
e w0 | O] ] ]
BED BEEDRE BB &

PR L Y Y varll
T e e (2
N IR

[ —
Catgotes Gt
) &3 CishHlArData T adet

65 Coa Linted Adhtment Area
doeach

* @

Data Canverters

DataFramer [ Modiy Link

s 2 Ml ispocement nks
B | New Displacement Link

Fie B New Identiy Link
iy EfINew Limited Adustment Area
[y ° Open Contol Pins File.

g OpenLinks File.

Descipton
Savein: [Nomalmt =] | Keyboard Add o fe. Close.

Dispey_Sourcs Foeal |
paegr KGO~ A~ pd S0 B zulA- &~ b -]

[ 1491955 1570842 Mekers |





Figure 1 - Installing toolbar in ArcGIS

Select the Commands tab and then the Add from file button.
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Figure 2 - Select SurveyPointsArc.DLL

Browse and select the C:\MarineArcGIS\SurveyPointsArc.dll file (or whatever directory you have installed to).  Then close the window accepting the messages that appear.

Right click again on the toolbar and you should now see a new menu item Survey Points.  Make sure that this item is ticked (Figure 3)
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Figure 3 - Activate ArcGIS toolbar

You should see a new toolbar with three buttons. 
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Installation has been successful.  Now close ArcGIS.

2.3.2 Setting up the base mapping document (.MXD)

Once you have completed the installation, you must setup a file called map.mxd to contain the mapping you require and then save it.  This is normally located in your installation directory (C:\MarineArcGIS by default).

If you want to use an mxd file that is located somewhere other than the default directory, or called something other than map.mxd you need to alter the relevant setting ([Arc]DefaultMXD) in the INI file (see section 8).  Once the mapping tool is enabled, this can be set using the button on the main menu.
2.4 If you have MapInfo
If you do not have a copy of MapInfo or do not want to use it you may ignore this section.

On installation, as most people using this tool will not have a GIS, its use is disabled.

This is controlled by a setting in the .INI file of your Marine Recorder reporting tool (By default this is called ReportDatabase.ini – but you may have renamed it – refer to the Marine Recorder reporting tool database for details).  In order to enable GIS use, add the following 2 lines into the INI file and save it (or if they already exist – make sure that GISInstalled is set to 1 rather than 0)

[GISSetup]

GISInstalled=1

Also make sure that in the INI file there is a section:

[Point Survey Configuration]

GISVersion=MI

This tells the system to use MapInfo as the GIS rather than ArcGIS.

2.4.1 Setting the default workspace

Once you have completed the installation, you must setup a mapinfo workspace called map.wor to contain the mapping you require and then save it.  This is normally located in your installation directory (C:\MarineArcGIS by default).

If you want to use a workspace file that is located somewhere other than the default directory, or called something other than map.wor you need to alter the relevant setting ([MapInfo] - DefaultWor) in the INI file (see section 8).  Once the mapping tool is enabled, this can be set using the button on the main menu.

3 Starting the application
3.1 Integration with the Marine Recorder reporting tool
Considerable effort has been made to allow the ReportWizard tool to be used as a module that can be used within the Marine Recorder reporting tool.  
This means that it can be integrated with users’ reports, and if an update is produced it can be re-imported without losing all of a user’s personal reports.  Details of the Marine Recorder reporting tool are available in a separate user guide.

To start the marine reporting tool open the reporting database (by default ReportDatabase.mdb – but you may have renamed this with your own name). 
You should see a screen similar to the one below (Figure 4):
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Figure 4 - Marine Report main menu
3.2 Loading the Report Wizard module into the Marine reporting tool

The first time that the Marine reporting tool is run, you will not see the Report Wizard option until the ReportWizard module has been imported.

Use the Import new module button and browse to your installation directory (by default C:\MarineReportWizard) and select the ReportWizardModule.mdb file.  

On completion of the import, you should see the menu option Report Wizard option and you are ready to go.

3.3 Running the Report Wizard module

Double click on the Report Wizard option. 
If you do not have GIS support enabled, you will go straight to the main menu (Figure 5).
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Figure 5 - Main menu screen

3.3.1 With GIS support enabled:

If you have GIS support enabled, you will see the following message:
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Figure 6 - Load GIS message
Assuming you want to use any mapping in this session select “Yes” and wait for GIS to load (certain functionality will be disabled if GIS is not loaded)
Once GIS has completed loading you will see the main menu screen 
(Figure 5)
4  Using filtering in the database
Click on the “Filter” button.

Hint:  If at any point you think you are “stuck” whilst entering data into the filter form, remember that pressing the Esc key lets you back out from what you are doing.  The normal reason for getting stuck is starting to enter something into a field and then changing your mind, but Access may have decided that this value can’t be blank.  Pressing Esc will undo and allow you to continue.

4.1 How does the filtering work?

Reporting is undertaken using a 2 step process.  First you use the filtering to select the set of records that you want to work with, then you can produce a number of reports based using this subset of records.

The filtering process is actually quite complicated, because it allows you to filter at multiple levels in the data hierarchy.  For example you may filter on survey name, event data and a particular species.
All these are in different tables, so all the tables can be filtered independently, but presumably what you are expecting to see if you enter a survey name as part of your criteria is only species which were found as part of this query.  

The filtering tool makes this join for you automatically.

What happens if you use a broad filter criteria (e.g. Survey name “*black”) – or even no survey criteria at all.  You may select 10 surveys.  You then go on and filter on a particular species, but in fact this species is only found in 3 or your 10 surveys.  Would you expect, viewing a list of matching surveys to see 10 or 3?  It is assumed that normally you would want to see just the 3 that contain the species that you have searched on, and indeed this is what you will see.

So effectively, when a filter is being processed, it works down the hierarchy of tables selecting matching surveys etc until it gets to species which it will only be searching if the species records belong to the survey.  It then works back up the hierarchy of tables, discarding any SurveyEvents, Locations, Surveys etc that were selected on the first pass – but actually then failed to contain any of the required species.

This is a slightly simplistic explanation, but it is intended to give you a basic understanding of the way that the filter functions.

4.2 Is there a selection already active?

It is important to realise (and remember) whether you have a selection currently active.  If the “Matching records found” panel is red – then there is an active selection already (perhaps from a GIS selection or from a previous query). 

In the example below a query has already selected 43 samples (and the associated 2844 species records) so any species query we do will just be within those 2844 records.  In fact the species available for you to select in the drop down list will only be those found in the 2844 records.
If you want to remove an active selection so that you are searching all data, use the “Reset record selection” button.

The “Clear filter form” button clears out any current entries in the filter tabs – it does NOT alter the record selection.

4.3 Specifying whether results must include species, biotope and physical records

Some dataset may not have collected any physical records, or any biotope data.  In this case it is important to be able to tell the filter to ignore these, otherwise you might always end up getting no records simply because the data was not collected.
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Figure 7 - Selecting whether results must have data in species, biotope and physical tables

This is controlled using the section of the filter form shown in Figure 7.  If you leave all boxes unchecked, this will select species, biotope and physical data that match the surveys, and events etc that have been selected.

This is the mode you would use if you wanted all species, biotope and physical records relating to a particular survey, or all records of a particular species (regardless of whether there was biotope or physical data associated with it).
If you check all 3 boxes, then only species, physical and biotope records will be selected where there is data matching the filter criteria for each species, physical and biotope record.  

This is the mode you would use if you wanted to see only Alconium glomeratum species that occurred on Bedrock that were recorded as biotope CR.MCR.ECCR.CarSp.PenPor (Caryophyllia smithii and sponges with Pentapora compressa and crustose communities on wave-exposed circalittoral rock).
4.4 Using Survey filters
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Figure 8 - Survey filters
Survey name can either be selected from the list that exists in the current snapshot using the drop down list, or a search phrase.

Note that all search phrases in text search fields such as survey name, organised by or run for will automatically find any names containing that string. There is no need to add wildcards such as *.

The date searches work on any valid date – you can use either the start date, or the end date or both start and end date, or neither.
You can search for all surveys occurring within a bounding box.  Enter the bounding box as decimal lat long only.  Also take note that it expects the coordinates as X,Y (i.e. Long, Lat).  If you enter a SW corner you should enter a NE corner or you are unlikely to get any results!

4.5 Using Location filters
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Figure 9 - Location filters

Location name can either be selected from the list that exists in the current snapshot using the drop down list, or a search phrase.

Note that all search phrases in text search fields such as location name will automatically find any names containing that string. There is no need to add wildcards such as *.

All of the drop down lists will only offer you selections that exist in data in the current snapshot database.
4.6 Using Survey Event filters
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Figure 10 - Survey event filters

Event name can either be selected from the list that exists in the current snapshot using the drop down list, or a search phrase.

Note that all search phrases in text search fields such as event name and surveyor will automatically find any names containing that string. There is no need to add wildcards such as *.

The date searches work on any valid date – you can use either the start date, or the end date or both start and end date, or neither.

You can search for all surveys occurring within a bounding box.  Enter the bounding box as decimal lat long only.  Also take note that it expects the coordinates as X,Y (i.e. Long, Lat).  If you enter a SW corner you should enter a NE corner or you are unlikely to get any results!

4.7 Using Sample filters
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Figure 11 - Sample filters

The Method drop down box will list all methods that exist in the data in the current snapshot.

The Littoral/Sublittoral filter allows you to select from a range of options.  This filter actually uses the physical biological sub zone record associated with a sample.  You need to remember that when this is recorded in Marine Recorder you can select multiple categories.  The table below explains what each of the criteria search for.
	Littoral
	Selects samples which only have biological subzone(s) that are in the littoral range

	Sublittoral
	Selects samples which only have a biological subzone(s) that are in the sublittoral range

	Mixed
	Selects samples which have a biological subzone(s) that are in both the littoral and the sublittoral range

	Unknown
	Selects samples where no biological subzonne information was recorded (its not a mandatory field in Marine Recorder)


To select all records regardless of littoral/sublittoral status, simply leave this field blank.

You can select records where the sample quality was marked as being Complete, Adequate, Incomplete – or where it was unrecorded.

You can also select species which only have one (or several) abundance measures.  By default all of these are selected.  If you uncheck them all – you would get no data – as every species record has one of the abundance measures.

You might just check “Count” if you only want records with numerical count data recorded – perhaps for a statistical analysis.

4.8 Using Species filters
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Figure 12 - Species filters
All species which have been recorded in the data that are currently in the active selection (or snapshot if there is no active selection) are presented in the drop down list.  They are ordered in taxonomic order.  Starting to type the species name into the box will cause the list to jump to the species name.

If you have already undertaken some filtering (either in the GIS or in the database), then the list of species will only show those that are recorded for the survey event records that are selected.

You can optionally include abundance filtering (either on SACFOR or count scales).

By default if you enter multiple species names the query produces all samples where any of the species names are included (a logical OR).  It is possible to change this behaviour so that only samples where all the species occur are returned (a logical AND), using the radio buttons on the figure above.
4.9 Using Biotope filters
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Figure 13 - Biotope filtering
All Biotopes that exist in the snapshot data are listed in the drop down.  Select the ones you want to filter on.

If you have already undertaken some filtering (either in the GIS or in the database), then the list of biotopes will only show those that are recorded for the survey event records that are selected.

If you want to select all the biotopes from a higher level code use a * on the end of the higher level code:

e.g.
IMU* will select all Infralittoral mud biotopes

You can also select for each biotope whether you are only interested in records with certain qualifiers.

e.g.

	CW
	Certain match; whole record

	CP
	Certain match; part record

	UW
	Uncertain match; whole record

	UP
	Unertain match; part record


4.10 Using Physical filters
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Figure 14 - Physical filters

A range of physical filters are available.  You can specify whether they should be combined using an AND (the default) or an OR. 

 Note: Consecutive OR statements are bracketed together: e.g. A = 1 AND (B = 1 OR C =1) AND D = 1
It is not recommended that you use any more complicated mix of AND/OR as the results are likely to be unpredictable.  If this is required you should consider using your own access query.

Remember, if you get stuck part way through entering a value for an attribute the Esc key is often the easiest way to abandon that row.  Press once to undo the current field and twice to undo the current row.

4.11 Running your filter(s)

Once you have entered the criteria you want, use the “Filter Now!” button to apply them.  The result will be displayed in the Matching records found panel.

4.12 View current selections
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Figure 15 - View current selection window
This allows you to view (and if appropriate alter) your currently active select lists for Survey, Survey event etc.

When you select a table – you will see the records that are currently active in your select list.  You can if you wish, manually delete records from the data window.  You will be deleting records from you select list only.  You will NOT be deleting records from the underlying snapshot database.

When you close the window, you current filter will automatically be run so that the select list totals can be updated with any changes that you may have made by deleting records.

Note: For very large tables the tables may be a little slower appearing.  This is because all the values have to calculated and displayed via a query – so that you can delete the record from the select list – but leave the original underlying record intact.
4.13 Saving filters
You can save the current filter that you have displaying on the screen by using the “Save current filter” button.  This saves the current filter criteria using a name that you specify.

Note: This saves the currently displayed filter criteria – not the current record selection (see section 4.15).  This enables you to use the same set of filter criteria against data from another or an updated snapshot.
4.14 Using saved filters

Saved filters can be used by picking one in the “Load saved filter” drop down list.  Any existing filter will be overwritten.  

4.15 Saving filtered lists
This saves your currently active filtered list so that you can either work with it outside of the report wizard, or load it again in the future to run more queries from it.  

This option physically saves the record keys for the current active select list.  You need to be aware of this, as if you change the underlying snapshot data then clearly a saved list may no longer be able to load as the records that it refer to no longer exist.

4.16  Restoring saved filter lists

This allows you to load a previously saved filtered list of records so that you can base reports upon this record selection.

Simply select the list that you want to work with from the load saved lists option.

Note:  This will replace any currently selected list that you have active.

4.17 Working with saved filter lists

Although the current querying interface is quite powerful, there may on occasion be filtered lists of records which you can not obtain using just one filter.  In order to help with this scenario, you can work with save lists – either combining them together, or excluding all the records in one list from another list (Figure 16)
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Figure 16 - Working with select lists
4.17.1 Combining lists
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Figure 17 - Combining select lists
Combining select lists is straight forward.  Select the two saved lists which you wish to combine and click the “Combine” button.  At this point you will be asked for a list name to save the result into.

Records at all levels are combined (survey through to species).  Any duplicates are removed from the resultant list.
4.17.2 Remove from lists
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Figure 18 - Excluding one select list from another
Removing records from a select list is slightly more complicated, as you must specify which level(s) you wish to use to undertake the comparison.  All records in list 1 which are also in list 2 for the selected levels are deleted.
A rationalisation then takes place to make sure that if a survey record has been deleted, all records associated with this survey are also removed (even if they were not specifically deleted).

5 Using the built in reports

A number of pre-defined built in reports (actually access queries) have been provided.
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Figure 19 - Using built in reports
For all of these, if there is an active selection, then the report is based upon these records.  If there are no records selected then the report is based upon all available data.

Each report states in brackets which record set is used in producing it e.g.:

· Summary of events (containing samples) 

means that the report will be dependant upon the number of samples in any active selection.

5.1 Report Wizard

There is an adhoc query generating tool included (Figure 20).  This allows selection of the fields to be displayed.

· The fields available will vary depending upon the level you select.  Generally, the higher up the data hierarchy you are, the fewer the fields that are available.  For example at survey level there would only be fields relating to the survey record.  However at species level there would be all survey fields as well as locations, events etc and species fields.

· The number of records in the final report will also depend upon the level you select.  Survey level will produce one row for each survey, species level will produce one row for each species observation (so if you include the survey field here there will potentially be 100’s of duplicated survey names)
· Any combination of available fields can be selected.

· Fields which are prefixed with a * (such as *SampleSpecies.Abundance in Figure 20) are a calculated field – you will not find this in the base snapshot tables.

· Grouped species (Sample Hits) groups records at the sample level (using an Access group by query) so that you get one row per sample, and  then allows you to identify  (using the *GroupedSpecies.NumRecords field) how many species were recorded for each sample.

· Grouped species (Species Hits) groups records at the species level (using an Access group by query), and then for example, if you sorted by species name, would allow you to use the *GroupedSpecies.NumRecords field to see how many records there were for each different species in the selected record set.
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Figure 20 - Report wizard tool
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Figure 21 - Sample report from wizard
5.1.1 Saving Report Wizard settings

This allows you to save the selection of fields that you have selected.  This does NOT save the active selection of records, so that you can return to the filter – produce a different select list of records, and then re-run a saved wizard report without having to manually select all the fields again.
5.2 Matrix reports

There are two formatted reports that produce sample matrices, one for species and one for biotopes.  Both of these have a limitation of about 100 sample columns.  This is a limitation imposed by Access / Excel.  These reports generate an Excel file containing the data.
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Figure 22 - Produce matrix reports
Larger matrices (including physical data) can be output to a text file for use in a statistical package (or even for loading into several spreadsheets piece by piece).
The “Export data from:” field allows you to export the current active selection into a species, biotope or physical matrix, or you can export a table / query that you have created yourself.

If you are exporting a custom query it must have the following fields (named exactly as below):

	RowSort
	sort order for rows (e.g. Taxonomic sort order)

	Row
	text for row heading (e.g. SpeciesName)

	Data
	value for Cell (e.g. Abundance or Count)

	Col
	Column heading (e.g. sample code)

	ColSort
	sort order for columns (e.g. Sample date perhaps)
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Figure 23 - Large matrix export as text file
There are a number of other options when exporting a file (see Figure 23). These include:

· An optional first line of text – used by some stats packages to identify the data file

· The option to swap all data for 1 – useful if you have mixed abundance measures and just want to convert to presence/absence data

· Convert all blank cells in the matrix to 0 – i.e. if a species has not been recorded for a sample – should the cell show nothing or a 0.

5.3 Plotting data in the GIS

If you have GIS installed and configured, then it is possible to display data on a map.
There are two reporting options which can be plotted to the GIS or viewed as a report.  The default is to plot them to the GIS, but this can be changed by selecting “View: as table”.

If the report is to be plotted on the GIS, you will be asked for a name for the layer.
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Figure 24 - Plotting data in the GIS
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Figure 25 - MapInfo map windows displaying results

This will then be sent to the GIS and displayed (Figure 24 and Figure 25).  You may want to temporarily switch off the Sample layer to make the result more visible.

The attributes associated with the plotted points are the same as are visible if the text report is selected.   These are extensive and can be used to perform further analysis within the GIS.

It is important to realise that the data being displayed in GIS is still actually held in Access, so this will be lost when you close down the application. 

If you want to create a copy of your data for use independently later, then from within GIS you should right click on the layer in question and then select Data, Export Data and follow the instructions.  Refer to your GIS documentation for further details.

When the data is displayed in GIS, you may notice that there appear to be 2 Latitude fields and 2 Longitude fields.  The LAT/LONG fields may appear truncated (i.e. they have lost their decimal places when viewed in the attribute table) – though the points that have been plotted for them are in the correct position.  This is a known bug in ArcGIS.
In order to allow you to see the full precision of the data, the Lat/Long fields are also exported as a text field which does not get truncated, leading to you seeing two Lat/Long fields in the GIS.
5.4 Copying report data to Excel

Data produced in a report can be copied into Excel simply by clicking the grey box in the top left of the data grid to select all the data, and then using Ctrl – C to copy the data to the clipboard so that it can then be pasted into Excel.
5.5 Output data for biotope matching

This option allows a range of comma delimited (CSV) files to be produced based upon the current active selection.

These are intended for use with JNCC’s biotope matching program.  For full details refer to documentation accompanying that application.  There are two ways in which data may be produced:

1. Producing Profile data – this will normally be from validated data records and effectively produces a typical or type profile for a biotope

2. Producing replicate data to be compared against the type profile so that biotope codes can be assigned to the sample(s).
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Figure 26 - Exporting CSV files

Creating csv files:

· Use the standard filter options to create an active select list of the records to be used

· Use the Output data for biotope matching button to get to the options shown in Figure 26
· If you want to exclude data with certain species qualifiers, highlight the ones to exclude (not e the numbers shows how many times each qualifier has been used in the currently selected data).
· Tick the boxes for the csv files you want to create

· Use the … button to specify the name of the files to create.

· Press the Create Matrix button

5.5.1 Aggregating and setting cut offs for biological data

If either of the biological export options is ticked, then some pre processing of the species data is possible before standards (or data files) are produced.
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Figure 27 – Aggregating data

This allows for species with dubious identification to be grouped / excluded as required.  It also allows a % frequency cut off to be set, effectively excluding the rarely recorded species.

There are a standard set of rules that are pre-defined.  Basically they fall into 3 types and are applied in order:

· Aggregation of specific taxa (these are listed in the table TaxonAggregationRules) – see section 11.3.8 for details.
· General aggregation of taxa – where a genus occurs with only a single species the data against the genus is treated as if it were a species.

· Specific taxa can be excluded (these are listed in the table TaxaToExclude) - see section 11.3.8 for details.
When the form opens, there will be a default cut off value set of 10%, and all the standard aggregation rules will be displayed against the data – but none of the rules have actually been applied yet.  This is to give you a chance to review the rules that will be applied and change any if required.

The target taxa column shows what a species will be aggregated to, so if a species name is repeated in the target taxa name column the data for that species will be combined.  If you do not want it to be combined, simply delete the name from the target taxa name column.  Similarly if you want to add extra aggregations in, simply enter the name to aggregate them to in the column.

The excluded taxon check box shows that a taxa will be excluded from the analysis.

The above cutoff check box  shows whether a taxa will be included given the currently set % Frequency cut off.  This can be altered by editing the % Frequency cut off value and re-applied to see the effect it would have.
Once you are happy with the settings, clicking the “Apply Rules” button will actually apply the rules.  Should you want to undo this step, you must close the form and start again from the previous Export Matrix file form.
When two or more rows are aggregated they are aggregated as follows:

· SACFOR and Score data measures take the highest abundance measure in the aggregated species rows for each sample

· Count and Percent sum the abundance data for all species rows

· Present/Absent records present where any of the species rows was recorded as present.

Once the rules have been applied, you can if you wish apply further rules, though this would be uncommon.  

Once happy with all the rules click the create matrix button to proceed to actually creating the matrices (Note: clicking the create matrices button also automatically applies any unapplied rules (as if you clicked the “Apply Rules” button), but does not give you a chance to review them before going to the next stage.
5.5.2 Files created
All csv files created will be in the specified directory and have the same base to the file name, using the second part of the file name to specify the data contained.  Note that files  are only created if there is relevant data – so sometimes not all files will be created (for example if there is no data with Score abundance measures in the selected data).

If the filename specified was MyFile.txt then the following files may be created:
	Biological aggregation summary
	MyFile_Aggregation.txt
	Shows which species have been aggregated / excluded / included / excluded due to frequency cut off

	
	
	

	Biological replicate data
	MyFile_Count.txt
	Count abundance data for each replicate

	
	MyFile_SACFOR.txt
	SACFOR abundance data for each replicate

	
	MyFile_Percent.txt
	Percent abundance data for each replicate

	
	MyFile_Score.txt
	Score abundance data for each replicate

	
	MyFile_All.txt
	Present / absent regardless of abundance measure for each replicate

	
	
	

	Biological average profile
	MyFile_AllMean.txt
	Mean values for all replicates per biotope

	
	
	

	Physical data details
	MyFile_Physical.txt
	Physical data for each sample

	
	
	

	Physical average data
	MyFile_PhysicalMean.txt
	Mean values for each biotope

	
	MyFile_PhysicalSummary.txt
	Gives number of records that each man value is based upon

	
	
	

	All
	MyFile_ErrroLog.txt
	Any errors encountered.


Note that some of these files can be quite large with long line lengths.  This can cause the files to fail to open properly in notepad.  The files ARE valid – its just notepad that can’t cope once the line length gets too long.
If errors have been encountered during the export process these are detailed in MtFile_ErrorLog.txt.  This file is automatically opened on completion of an export.  This normally contains details of duplicate species within a replicate, or species qualifiers that the system does not know how to handle when creating a standard profile.
See section 11.3 for details of the contents of each file.
5.5.3 Opening csv files in Excel
Note:  Excel files are not created directly as these would be limited to less than 100 columns in the way that Access exports data to Excel.  If you have less than 256 columns you can very simply open the csv file into Excel.

· Select open file, make sure you have “Text files” selected as the file type

· Select the file to open in Excel

· You will be presented with the import wizard.  Accept the default (Delimited data) on the first page and click Next.

· Make sure you add a tick in the comma delimiter box, the click Finish

· Your csv file will be opened in Excel.

6 Map utilities
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Figure 28 - Map utilities
6.1 Deleting a layer

A list of layers that have been plotted to the GIS are available in the “Delete layer” drop down list.  This is a convenient way to delete the layer from within Access and to remove it from the GIS at the same time.

6.2 View Map

This simply brings the GIS window to the front.
6.3 Reload last GIS selection

This allows you to create an active record selection based upon the last GIS selection that you used.  It can be useful if you have performed subsequent filtering within the database and now want to start again but using the same set of samples selected in the GIS.

7 Querying from the GIS

If you do not have GIS installed, then skip this section.

Go to the GIS session that is active (you should make sure that you do not have more than one !).  You can use the View map button to do this.

The process is basically identical regardless of whether you have MapInfo or ArcGIS as your GIS
7.1 Making sure you have the up to date set of sample points.

If points already exist you probably have to do no more.
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Figure 29 - ArcGIS map window
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Figure 30 - MapInfo map window
If no points exist – or if you want to update the points (because you have introduced new snapshot data for example), use the 
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 button.
7.2 Selecting sample points in the GIS

Use any of the standard GIS tools to select the points you want to use:

· In ArcGIS the easiest way is to use the standard  select tool 
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 - which can be used in conjunction with the Ctrl key in order to do multiple selects.  
· In MapInfo the easiest way is probably to use the 
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 select tool.

More advanced selections are quite straightforward – refer to your GIS documentation for instructions.

Note: Spatial selections using polygons boundaries in ArcGIS will only work properly if all layers involved have projections correctly set (refer to your ArcGIS documentation for more details).

Having selected the sample points you wish to use in a query, use the 
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 to return your selection to the database for use as the basis of a report.  
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Figure 31 - ArcGIS map with sample points

7.3 Using sample points selected in the GIS as the basis for a report
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Figure 32 – Report Wizard main menu with active selection
On returning to the database, the “Records currently selected” panel will be coloured red indicating that there is an active selection (Figure 32).  It will tell you how many sample records were returned from the GIS selection and also how many species, biotope and physical records exist for these samples.

The standard inbuilt reports can now be run using this selection, or additional filtering can be performed (e.g. to only show samples where a particular species was found).  Refer to the section on filtering (4) for further details.
8 INI file settings.

The ReportWizardModule.ini file contains all the settings needed by the GIS link.

The settings in this INI file are automatically imported into the INI file for the Marine reporting tool when the module is imported.   Remember – making changes here will not be reflected when running the application until the module has been re-imported into the Marine reporting tool. 
Relatively few of these would ever need editing.

GISVersion controls whether the GIS that is linked to is MapInfo (MI) or ArcGIS (ARC).  Note this is only relevant if the GISInstalled setting is set to 1 rather than 0.

DefaultMXD is the ArcGIS document that is loaded by default when first opening ArcGIS

DataDirectory is where temporary files may be written

AccessApplicationCaption is the window caption in the title bar of your access application – normally this would be Microsoft Access.  Check this if you find access is not switching to the front of your applications.

SurveyPointsDLL is the path of the DLL which controls the linking between Access and the GIS.
[GISSetup]

GISInstalled=1
[Point Survey Configuration]

' GIS to link to ARC or MI

GISVersion=MI

DataDirectory  = C:\temp

'****************************************************************

'Anything below here does not normally need editing

'****************************************************************

AccessMDB = C:\MarineSnapshot\snapshotdata.mdb

AccessApplicationCaption = Microsoft Access

AccessTable = Sample

AccessField_XCoord = LONG

AccessField_YCoord = LAT

AccessField_Key = SAMPLE_REFERENCE

SurveyPointsDLL=C:\MarineArcGIS\SurveyPoints.dll

[Arc]

DefaultMXD = c:\Temp\map.mxd

' InputCoordSysType 1=projected, 0=geographic

' British OS (esriSRProjCS_BritishNationalGrid)

' See arcObjects.chm help topics esriSRProjCSType

' InputCoordSysType = 1 

' InputCoordSys=27700  

' OSGB 1936  (esriSRGeoCS_OSGB1936)

' See arcObjects.chm help topics esriSRGeoCSType

InputCoordSysType = 0  

InputCoordSys= 4277

[MapInfo]

DefaultWOR = C:\Temp\map.wor

' British OS

'CoordSys = Earth Projection 8, 79, "m", -2, 49, 0.9996012717, 400000, -100000 Bounds (-7845061.1011, -15524202.1641) (8645061.1011, 4470074.53373)

' OSGB 1936

CoordSys = Earth Projection 1, 79

[Focus Behaviour]

' 8 possible combinations of :-

' FocusMethod=0 - no focus change

' FocusMethod=1 - vb AppActivate(Window Caption) must have AccessApplicationCaption set

' FocusMethod=2 - api SetForegroundWindow(hwnd)

' FocusMethod=3 - SendKeys "%{TAB}" - works quite well with access

' UseSetWindowOrder=(0 or 1) - Uses api calls to also set window order - sometimes helps with access

FocusMethod=1

UseSetWindowOrder=0

9 Troubleshooting

If using ArcGIS, you must NOT start ArcGIS manually – it must be started from the access application in order for correct linkage to be established.
If using MapInfo, you must NOT start MapInfo manually – it must be started from the access application in order for correct linkage to be established.  

You should not have more than one session of the GIS running.
10 Advanced use
10.1 Basing your own queries on an existing record selection

If you want to perform a query that is not supported in the filtering provided, but would still like to use the reports or GIS options to display the data, this can be done, although some experience of Access queries will be required.

The current record selection is held in the following tables:

	SNHXG_ArcGISHits
	The sample references selected in the GIS

	SNHXG_BiotopeHits
	The currently selected biotope records

	SNHXG_PhysicalHits
	The currently selected physical hits

	SNHXG_SampleHits
	The currently selected samples

	SNHXG_SpeciesHits
	The currently selected species hits


These tables can be joined into your own queries to further refine the records to be displayed.

If you want to use the inbuilt reporting tools, you should use a query to write the appropriate keys into the relevant table having performed your additional filtering.  Then the standard GIS plotting and reporting options will work with your refined set of records.

11 Appendices
11.1 Calculated fields used in the report wizard
	Field name
	Description

	*Sample.NumSpecies
	Number of species for that sample

	*Sample.NumBiotopes
	Number of biotopes for that sample

	*Sample.MapLat
	Mappable latitude – use if you want to map results

	*Sample.MapLong
	Mappable longitude – use if you want to map results

	*PhysicalData.Zone
	Summary of the physical zone(s) that were recorded for the sample

	*PhysicalData.PSA%_Pebble_small
	PSA percentages

	*PhysicalData.PSA%_Pebble_medium
	PSA percentages

	*PhysicalData.PSA%_Granule
	PSA percentages

	*PhysicalData.PSA%_Sand_v_coarse
	PSA percentages

	*PhysicalData.PSA%_Sand_coarse
	PSA percentages

	*PhysicalData.PSA%_Sand_medium
	PSA percentages

	*PhysicalData.PSA%_Sand_fine
	PSA percentages

	*PhysicalData.PSA%_Sand_v_fine
	PSA percentages

	*PhysicalData.PSA%_Silt_and_Clay
	PSA percentages

	*PhysicalData.Bedrock
	Percentage bedrock substratum for sample

	*PhysicalData.Boulders
	Percentage boulders substratum for sample

	*PhysicalData.Cobbles
	Percentage cobbles substratum for sample

	*PhysicalData.Pebbles
	Percentage pebbles substratum for sample

	*PhysicalData.Shells
	Percentage shells substratum for sample

	*PhysicalData.Gravel
	Percentage gravel substratum for sample

	*PhysicalData.Sand
	Percentage sand substratum for sample

	*PhysicalData.Mud
	Percentage mud substratum for sample

	*PhysicalData.Artificial
	Percentage artificial substratum for sample

	*PhysicalData.Other
	Percentage other substratum for sample

	*PhysicalData.DepthSummary
	Summary of depth information recorded for this sample

	*SampleSpecies.Abundance
	Gives abundance recorded for this species regardless of the abundance measure used

	*GroupedSpecies.NumRecords
	Number of species records in grouping


11.2  All fields used in the report wizard
	Name

	Survey.ObjectId

	Survey.SurveyKey

	Survey.SurveyName

	Survey.FromDate

	Survey.ToDate

	Survey.SW_LAT

	Survey.SW_LONG

	Survey.NE_LAT

	Survey.NE_LONG

	Survey.CoordinateSystem

	Survey.NE_DerivedFrom

	Survey.SW_DerivedFrom

	Survey.OrganisedBy

	Survey.Copyright

	Survey.SurveyRunFor

	Survey.DataAccess

	Survey.EnteredDate

	Survey.EnteredBy

	Survey.EditedDate

	Survey.EditedBy

	Survey.CheckedDate

	Survey.CheckedBy

	Survey.ProjectContract

	Survey.Description

	Survey.References

	Survey.MDBName

	Location.ObjectId

	Location.LOCATION_KEY

	Location.LocationName

	Location.Description

	Location.MNCRSector

	Location.Lat

	Location.Long

	Location.CoordinateSystem

	Location.DerivedFrom

	Location.SpatialType

	Location.StartLat

	Location.StartLong

	Location.StartOrig

	Location.EndLat

	Location.EndLong

	Location.EndOrig

	Location.MarineLandscapeFeature

	Location.Salinity

	Location.WaveExposure

	Location.TidalStreams

	Location.Stratification

	Location.LittoralWidth

	Location.LittoralAspect

	Location.Geology_Friable

	Location.Geology_Friable-Shale/Slate

	Location.Geology_Hard

	Location.Geology_Hard-Chert/Flint

	Location.Geology_Hard-Igneous

	Location.Geology_Hard-Sand/Mudstone

	Location.Geology_Hard-Slate

	Location.Geology_Moderatelyhard

	Location.Geology_Moderatelyhard-Limestone

	Location.Geology_Soft

	Location.Geology_Soft-Chalk

	Location.Geology_Soft-Sand/Mudstone

	Location.Geology_Verysoft

	Location.Geology_Verysoft-Clay

	Location.Geology_Verysoft-Peat

	SurveyEvent.ObjectId

	SurveyEvent.SURVEY_EVENT_KEY

	SurveyEvent.SURVEY_KEY

	SurveyEvent.LOCATION_KEY

	SurveyEvent.EventName

	SurveyEvent.EventReference

	SurveyEvent.EventDate

	SurveyEvent.DerivedFrom

	SurveyEvent.CoordinateSystem

	SurveyEvent.LAT

	SurveyEvent.LONG

	SurveyEvent.SpatialType

	SurveyEvent.StartLat

	SurveyEvent.StartLong

	SurveyEvent.StartOrig

	SurveyEvent.EndLat

	SurveyEvent.EndLong

	SurveyEvent.EndOrig

	SurveyEvent.Surveyors

	SurveyEvent.DepthLowerCD

	SurveyEvent.DepthUpperCD

	SurveyEvent.DepthLowerSL

	SurveyEvent.DepthUpperSL

	SurveyEvent.TidalCurrents

	SurveyEvent.TempSurface

	SurveyEvent.TempBottom

	SurveyEvent.Salinity

	SurveyEvent.UnderwaterVisibility

	SurveyEvent.Comment

	Sample.ObjectID

	Sample.SAMPLE_REFERENCE

	Sample.SURVEY_EVENT_KEY

	Sample.SAMPLE_KEY

	Sample.UserSampleRef

	Sample.Date

	Sample.Surveyors

	Sample.DerivedFrom

	Sample.CoordinateSystem

	Sample.LAT

	Sample.LONG

	Sample.Duration

	Sample.Time

	Sample.Habitat

	Sample.Description

	*Sample.NumSpecies

	*Sample.NumBiotopes

	*Sample.MapLat

	*Sample.MapLong

	PhysicalData.ObjectId

	PhysicalData.SAMPLE_REFERENCE

	PhysicalData.Lower_height_Sea_Level

	PhysicalData.Upper_height_Sea_Level

	PhysicalData.Lower_height_Chart_Datum

	PhysicalData.Upper_height_Chart_Datum

	PhysicalData.HB_Strandline

	PhysicalData.HB_Upper_shore

	PhysicalData.HB_Mid_shore

	PhysicalData.HB_Lower_shore

	PhysicalData.HB_0-5m

	PhysicalData.HB_5-10m

	PhysicalData.HB_10-20m

	PhysicalData.HB_20-30m

	PhysicalData.HB_30-50m

	PhysicalData.HB_50-100m

	PhysicalData.HB_100-200m

	PhysicalData.HB_200-500m

	PhysicalData.HB_500-1000m

	PhysicalData.HB_1000-2000m

	PhysicalData.HB_>2000m

	PhysicalData.BSZ_Littoral

	PhysicalData.BSZ_Supralittoral

	PhysicalData.BSZ_Littoral_fringe

	PhysicalData.BSZ_Littoral_fringe_upper

	PhysicalData.BSZ_Littoral_fringe_lower

	PhysicalData.BSZ_Eulittoral

	PhysicalData.BSZ_Eulittoral_upper

	PhysicalData.BSZ_Eulittoral_mid

	PhysicalData.BSZ_Eulittoral_lower

	PhysicalData.BSZ_Sublittoral

	PhysicalData.BSZ_Sublittoral_fringe

	PhysicalData.BSZ_Infralittoral

	PhysicalData.BSZ_Infralittoral_upper

	PhysicalData.BSZ_Infralittoral_lower

	PhysicalData.BSZ_Circalittoral

	PhysicalData.BSZ_Circalittoral_upper

	PhysicalData.BSZ_Circalittoral_lower

	PhysicalData.BSZ_Bathyal

	PhysicalData.BSZ_Abyssal

	PhysicalData.BSZ_Hadal

	PhysicalData.RfT_Rockpool

	PhysicalData.RfT_Gully

	PhysicalData.RfT_Cave

	PhysicalData.RfT_Tunnel

	PhysicalData.RfT_Rockmill

	PhysicalData.RfT_Boulder/cobble_on_rock

	PhysicalData.RfT_Boulder/cobble_on_sediment

	PhysicalData.RfT_Boulder_holes

	PhysicalData.RfT_Sediment_on_rock

	PhysicalData.SfT_Mounds/casts

	PhysicalData.SfT_Burrows/holes

	PhysicalData.SfT_Tubes

	PhysicalData.SfT_Algal_mat

	PhysicalData.SfT_Waves/dunes

	PhysicalData.SfT_Ripples

	PhysicalData.SfT_Standing_water

	PhysicalData.SfT_Drainage_channels/creeks

	PhysicalData.SfT_Subsurface_black_layer

	PhysicalData.SfT_Subsurface_coarse_layer

	PhysicalData.SfT_Subsurface_clay/mud

	PhysicalData.SfT_Surface_silt/flocculent

	PhysicalData.Mod_Salinity_freshwater_runoff

	PhysicalData.Mod_Salinity_hypersaline

	PhysicalData.Mod_Wave_exposure_wave_surged

	PhysicalData.Mod_Wave_exposure_sheltered

	PhysicalData.Mod_Tidal_currents_accelerated

	PhysicalData.Mod_Tidal_currents_decelerated

	PhysicalData.Mod_Shading

	PhysicalData.Mod_Grazing

	PhysicalData.Mod_Pollution

	PhysicalData.Rf_Surface_relief

	PhysicalData.Rf_Texture

	PhysicalData.Rf_Stability

	PhysicalData.Rf_Scour

	PhysicalData.Rf_Silt

	PhysicalData.Rf_Fissures

	PhysicalData.Rf_Crevices

	PhysicalData.Rf_Boulder/cobble/pebble_shape

	PhysicalData.Rf_Rockpools

	PhysicalData.Sf_Surface_relief

	PhysicalData.Sf_Firmness

	PhysicalData.Sf_Stability

	PhysicalData.Sf_Sorting

	PhysicalData.Sf_Black_layer

	PhysicalData.Sub_Bedrock

	PhysicalData.Sub_Boulders

	PhysicalData.Sub_Boulders_very_large

	PhysicalData.Sub_Boulders_large

	PhysicalData.Sub_Boulders_small

	PhysicalData.Sub_Cobbles

	PhysicalData.Sub_Pebbles

	PhysicalData.Sub_Shells_empty

	PhysicalData.Sub_Shells_live_Modiolus

	PhysicalData.Sub_Gravel

	PhysicalData.Sub_Gravel_stone

	PhysicalData.Sub_Gravel_shell

	PhysicalData.Sub_Gravel_dead_maerl

	PhysicalData.Sub_Gravel_live_maerl

	PhysicalData.Sub_Sand

	PhysicalData.Sub_Sand_coarse

	PhysicalData.Sub_Sand_medium

	PhysicalData.Sub_Sand_fine

	PhysicalData.Sub_Mud

	PhysicalData.Sub_Artificial

	PhysicalData.Sub_Artificial_metal

	PhysicalData.Sub_Artificial_concrete

	PhysicalData.Sub_Artificial_wood

	PhysicalData.Sub_Trees_branches

	PhysicalData.Sub_Algae

	PhysicalData.Sub_Peat

	PhysicalData.Sub_Unknown

	PhysicalData.Inc_Overhangs

	PhysicalData.Inc_Vertical_faces

	PhysicalData.Inc_Very_steep_faces

	PhysicalData.Inc_Upper_faces

	PhysicalData.Inc_Under-boulders

	PhysicalData.PSA_Pebble_medium

	PhysicalData.PSA_Pebble_small

	PhysicalData.PSA_Granule

	PhysicalData.PSA_Sand_v_coarse

	PhysicalData.PSA_Sand_coarse

	PhysicalData.PSA_Sand_medium

	PhysicalData.PSA_Sand_fine

	PhysicalData.PSA_Sand_v_fine

	PhysicalData.PSA_Silt_and_clay

	PhysicalData.General_data_UserRef

	PhysicalData.PSA_%_Pebble_medium

	PhysicalData.PSA_%_Pebble_small

	PhysicalData.PSA_%_Granule

	PhysicalData.PSA_%_Sand_v_coarse

	PhysicalData.PSA_%_Sand_coarse

	PhysicalData.PSA_%_Sand_medium

	PhysicalData.PSA_%_Sand_fine

	PhysicalData.PSA_%_Sand_v_fine

	PhysicalData.PSA_%_Silt_and_clay

	*PhysicalData.Zone

	*PhysicalData.PSA%_Pebble_small

	*PhysicalData.PSA%_Pebble_medium

	*PhysicalData.PSA%_Granule

	*PhysicalData.PSA%_Sand_v_coarse

	*PhysicalData.PSA%_Sand_coarse

	*PhysicalData.PSA%_Sand_medium

	*PhysicalData.PSA%_Sand_fine

	*PhysicalData.PSA%_Sand_v_fine

	*PhysicalData.PSA%_Silt_and_Clay

	*PhysicalData.Bedrock

	*PhysicalData.Boulders

	*PhysicalData.Cobbles

	*PhysicalData.Pebbles

	*PhysicalData.Shells

	*PhysicalData.Gravel

	*PhysicalData.Sand

	*PhysicalData.Mud

	*PhysicalData.Artificial

	*PhysicalData.Other

	*PhysicalData.DepthSummary

	SampleBiotope.ObjectId

	SampleBiotope.SAMPLE_KEY

	SampleBiotope.SAMPLE_REFERENCE

	SampleBiotope.BiotopeCode

	SampleBiotope.BiotopeDesc

	SampleBiotope.Qualifier

	SampleBiotope.DeterminationDate

	SampleBiotope.Comment

	SampleBiotope.AssessedBy

	SampleReplicate.ObjectId

	SampleReplicate.SAMPLE_Key

	SampleReplicate.SAMPLE_REFERENCE

	SampleReplicate.Method

	SampleReplicate.RepId

	SampleReplicate.MeshSize

	SampleReplicate.NumTaken

	SampleReplicate.RepQuality

	SampleReplicate.RepType

	SampleReplicate.SampleDepth

	SampleReplicate.SampleSize

	SampleReplicate.TotalArea

	SampleReplicate.Volume

	SampleSpecies.ObjectId

	SampleSpecies.SAMPLE_REFERENCE

	SampleSpecies.SAMPLE_Key

	SampleSpecies.SpeciesName

	SampleSpecies.TaxonomicOrder

	SampleSpecies.Characterising

	SampleSpecies.Uncertain

	SampleSpecies.RepId

	SampleSpecies.SpQual

	SampleSpecies.SACFORN

	SampleSpecies.SpPercent

	SampleSpecies.SpCount

	SampleSpecies.Score

	SampleSpecies.PA

	SampleSpecies.NumPerSqm

	*SampleSpecies.Abundance

	GroupedSpecies.SAMPLE_REFERENCE

	GroupedSpecies.SpeciesName

	GroupedSpecies.TaxonomicOrder

	*GroupedSpecies.NumRecords

	GroupedSpecies.SAMPLE_REFERENCE

	GroupedSpecies.SpeciesName

	GroupedSpecies.TaxonomicOrder

	*GroupedSpecies.NumRecords


11.3  Details of Habitat matching files produced.

11.3.1 Standards profiles

The standards data matrices (either species or habitat) group together and average all data that belongs to the same biotope.
This is done by averaging the values for all replicates for a given biotope, but only where the species was present (i.e. 0 values do not from part of the average)

Extra columns are added in to include all the parent biotopes.  This is done in a recursive manner so that all parent biotopes up to and including the top level will be included.  Data from child biotopes which belong to the parent are included.  Weighted averages are used (i.e. a child biotope standard with more samples will have a greater contribution to the parent biotope than a child biotope with fewer samples).
11.3.2 Data aggregation

Example aggregation file, showing species which have been aggregated, excluded and excluded due to cut off threshold.

	The following taxa were aggregated:
	
	
	
	

	
	
	
	
	
	

	Aglaothamnion
	 aggregated to 
	Aglaothamnion byssoides
	

	Aglaothamnion byssoides
	 aggregated to 
	Aglaothamnion byssoides
	

	Alcyonidium diaphanum
	 aggregated to 
	Alcyonidium diaphanum
	

	Asperococcus
	 aggregated to 
	Asperococcus fistulosus
	

	Asperococcus fistulosus
	 aggregated to 
	Asperococcus fistulosus
	

	Scrupocellaria
	 aggregated to 
	Scrupocellaria:
	
	

	
	
	
	
	
	

	The following taxa were excluded
	
	
	
	

	
	
	
	
	
	

	% Frequnecy Cut off:                
	10
	
	
	
	

	Total no. taxa in data set:         
	247
	
	
	
	

	Total no of taxa above % cut-off:   
	104
	
	
	
	

	No of samples:                      
	32
	
	
	
	

	Max no of taxa in sample:           
	106
	
	
	
	

	Mean no of taxa per sample:         
	41.625
	
	
	
	

	
	
	
	
	
	

	Taxa
	TaxaSortOrder
	FrequencyCount
	Frequency%
	AboveCutoff
	Average
Abundance
SACFOR

	Leucosolenia
	C010023010010010
	7
	22
	TRUE
	2

	Scypha ciliata
	C010023010020030020
	10
	31
	TRUE
	2

	Cliona celata
	C020053090090020050
	1
	3
	FALSE
	1

	Halichondria panicea
	C020103110040080190
	3
	9
	FALSE
	2

	Esperiopsis fucorum
	C020103120010065030
	10
	31
	TRUE
	2

	Stylostichon plumosum
	C020103120090120070
	6
	19
	TRUE
	1

	Myxilla incrustans
	C020103120110320070
	2
	6
	FALSE
	1


11.3.3 Biological replicate data. 

· Treat each Replicate within a sample as if it were a separate sample 

· Separate the samples within the dataset according to the species abundance types:

· SACFOR and Presence data (samples often have mixtures of these data types)

· Numerical count data

· Percentage data

· Score data (not aware any data exist to date)

· produce a csv output file for each data type (if they occur within the dataset) (i.e. potentially up to five csv files per dataset, but typically much fewer) as follows:

· SACFOR/Presence data - convert SACFOR/Presence data into numeric data: S=6 A=5 C=4 F=3 O=2 R=1 and P=1.

· Numerical count data – export as numerical data already exists

· Percentage data – export as numerical data (0-100)

· Score data – export as numerical data (0-5)

· All data – export as numerical present/absent (1/0) already exists

· csv column headers include separate rows for 

· sample reference_replicate reference (as currently given)

· record quality (abbreviation only - C, A, I)

· biotope qualifier (abbreviation only – CW, CP, UW, UP)

· biotope code (use latest determinations only) (where multiple ‘latest’ biotopes, i.e. part records, repeat qualifier/code on subsequent rows)

· second column contains species qualifier data

Example layout in species csv file for SACFOR/Presence data
	Sample/replicate reference
	
	642.053.003_R1
	007.045.012_
	023.034.03_A1
	023.034.03_A2

	Record quality
	
	C
	I
	I
	

	Biotope qualifier (1)
	
	CW
	
	UP
	UP

	Biotope code (1)
	
	MytB
	
	MytB
	MytB

	Biotope qualifier (2)
	
	
	
	UP
	UP

	Biotope code (2)
	
	
	
	FR
	FR

	Species a
	juv
	5
	3
	5
	4

	Species b
	
	3
	1
	2
	0

	Etc
	
	
	
	
	


11.3.4 Biological average profile

The data generated in the species and habitat csv files prepared above are to be compared to ‘standard biotopes profiles’ consisting of data in the same format. These are essentially summaries of a particular set of records assigned to a specific biotope (normally the good quality data, in which the Incomplete, Part and Uncertain records have been filtered out by the filters prepared above). The preparation of these profiles requires an extension of the functions developed above for preparing csv files. The aim is to create separate species and habitat csv files with columns per sample replaced by columns per biotope (average data for the biotope) for all the biotopes in the data set. Csv file outputs giving the intermediate stage data (i.e. showing the data for the samples contributing to each biotope and the resultant average obtained per row) would be helpful.

The output file should be a text (csv) file containing one average profile per biotope in the following format:

	
	biotope 1
	biotope 2
	biotope 3
	biotope 4

	No. of records
	76
	24
	27
	4

	species 1
	5
	2.5
	1
	2.3

	species 2
	0
	50
	0
	5

	species 3
	7
	1.6
	1
	0.4

	species 4
	1
	0
	89
	8

	species 5
	8
	7.5
	42
	9


11.3.5 Physical data details

The conversion of the physical data of a sample into a format suitable for analysis is a more complex task. The data need to be in the following format for analysis (i.e. each environmental variable is represented by a single number):

Example layout in habitat csv file
	Sample reference
	642.053.003
	756.007.001
	007.045.012
	023.034.03

	Record quality
	C
	A
	I
	I

	Biotope qualifier (1)
	CW
	CP
	
	UP

	Biotope code (1)
	MytB
	Cht.Cht
	
	MytB

	Biotope qualifier (2)
	
	UP
	
	UP

	Biotope code (2)
	
	MytB
	
	FR

	Salinity
	3
	3
	2
	3

	Wave exposure
	1
	
	
	3

	Tidal streams
	3
	
	1
	4

	Height/depth band
	15
	12
	
	15

	Biological zone
	9
	
	7
	9

	Substratum type %
	902.2
	992.7
	595
	

	Substratum type PSA
	435.4
	673.2
	
	367.3

	Skewness %
	1.3
	1.75
	
	1.4

	Skewness PSA
	1.25
	1.4
	1.6
	2.5


However in the Marine Recorder Snapshot the data are currently transposable into the following format:

Existing data format from Snapshot
	Sample reference
	642.053.003
	756.007.001
	007.045.012
	023.034.03

	Salinity
	Variable(18-35ppt)
	Variable(18-35ppt)
	Variable(18-35ppt)
	Variable(18-35ppt)

	WaveExposure
	Extremelysheltered
	Extremelysheltered
	Verysheltered
	Sheltered

	PSA_%_Pebble_medium
	0
	0
	0
	0

	PSA_%_Pebble_small
	0
	0
	0
	0

	PSA_%_Granule
	0
	0.048
	0.209
	0.271

	PSA_%_Sand_v_coarse
	0.045
	0
	0.044
	0.685

	PSA_%_Sand_coarse
	0.091
	0.109
	0.11
	4.925

	PSA_%_Sand_medium
	0.182
	0.036
	1.332
	32.196

	PSA_%_Sand_fine
	0.227
	3.542
	5.251
	2.104

	PSA_%_Sand_v_fine
	0.56
	4.026
	6.242
	5.339

	PSA_%_Silt_and_clay
	98.986
	92.348
	86.922
	59.404

	Etc
	
	
	
	


Some of the variables such as Salinity and Wave Exposure are text fields that will need converting into numbers rather like the SACFOR transformation to values from 1-6. Others, like the substratum type value are to be produced through performing a calculation based on a combination of several fields which are summed/averaged to produce a single value.

For the straight forward conversion of text to numbers, the process should work in the following way:

a. Salinity - should be converted to values from 1-4 with:

Full (30-35ppt)




= 4
Variable (18-35ppt) 




= 3

Variable (18-35ppt)/ Reduced (18-30ppt) 
=2.5
Reduced (18-30ppt) 



= 2

Reduced/low (0.5-30ppt)



= 1.5
Low (<18ppt)





 = 1
b. Wave exposure - should be converted in the following way:

Extremely exposed 




= 7
Very exposed 




= 6
Exposed





= 5

Moderately exposed



= 4
Sheltered 





= 3
Very sheltered




= 2
Extremely sheltered 



= 1

c. Tidal streams - should be converted in the following way:

Very strong (>6kn) 




= 5

Strong(3-6kn)
 



= 4
Moderately strong(1-3kn) 



= 3
Weak(>1kn) 





= 2
Very weak(negligible) 



= 1

d. Height/depth band

Each sample in the Snapshot contains a 1 for the height or depth band it was sampled from, and a zero for all other height/depth bands. For each height/depth band category the 1 needs to be replaced with the following values:

HB_Strandline 
= 1

HB_Upper_shore
= 2

HB_Mid_shore
= 3

HB_Lower_shore
= 4

HB_0-5m

= 5

HB_5-10m

= 6

HB_10-20m

= 7

HB_20-30m

= 8

HB_30-50m

= 9

HB_50-100m

= 10

HB_100-200m
= 11

HB_200-500m
= 12

HB_500-1000m
= 13

HB_1000-2000m
= 14

HB_>2000m

= 15

This numerical value should be used to populate the relevant row in the csv file. Where records have multiple entries in this field, provide a mean of any non-zero values.

e. Biological zone. Treat in similar way to depth band, i.e. each sample will have a 1 in the zone(s) from which it as taken and a zero in all other zones. Below is a list of the biological zone categories and the values that should be used to replace the entry, providing a single value for biological zone. Where records have multiple entries in this field, provide a mean of any non-zero values.

	BSZ_Littoral
	3.56

	BSZ_Supralittoral
	1

	BSZ_Littoral_fringe
	2.5

	BSZ_Littoral_fringe_upper
	2

	BSZ_Littoral_fringe_lower
	3

	BSZ_Eulittoral
	5

	BSZ_Eulittoral_upper
	4

	BSZ_Eulittoral_mid
	5

	BSZ_Eulittoral_lower
	6

	BSZ_Sublittoral
	9.14

	BSZ_Sublittoral_fringe
	7

	BSZ_Infralittoral
	8.5

	BSZ_Infralittoral_upper
	8

	BSZ_Infralittoral_lower
	9

	BSZ_Circalittoral
	10.5

	BSZ_Circalittoral_upper
	10

	BSZ_Circalittoral_lower
	11

	BSZ_Bathyal
	20

	BSZ_Abyssal
	25

	BSZ_Hadal
	30


f. Substratum (% and PSA). There are two types of data (% and PSA) which need to be converted to give two scores to populate the csv file. The calculation for converting the multiple field substratum data will be performed in the following way: each substratum category has been assigned a value. The percentage recorded for that category will be multiplied by the value assigned to that category. This will be done for all categories and the total summed to produce a single value for the data.

PSA% example:

	Sediment category
	Value assigned to PSA category
	% in sample (example)
	calculation
	Result

	PSA_%_Pebble_medium
	9
	1
	1x9 
	9

	PSA_%_Pebble_small
	8
	0
	0x8
	0

	PSA_%_Granule
	7
	3
	3x7
	21

	PSA_%_Sand_v_coarse
	6
	5
	5x6
	30

	PSA_%_Sand_coarse
	5
	6
	6x5
	30

	PSA_%_Sand_medium
	4
	25
	25x4
	100

	PSA_%_Sand_fine
	3
	50
	50x3
	150

	PSA_%_Sand_v_fine
	2
	5
	5x2
	10

	PSA_%_Silt_and_clay
	1
	5
	5x1
	5

	
	Total %
	100
	final value for csv file
	350


% substratum example:

	Substratum category
	Value assigned to substratum category
	% in sample (example)
	calculation
	Result

	Sub_Bedrock
	17
	0
	0x17
	0

	Sub_Boulders
	15
	0
	0x15
	0

	Sub_Boulders_very_large
	16
	0
	0x16
	0

	Sub_Boulders_large
	15
	0
	0x15
	0

	Sub_Boulders_small
	14
	1
	1x14
	14

	Sub_Cobbles
	12.5
	1
	1x12.5
	12.5

	Sub_Pebbles
	10.5
	1
	1x10.5
	10.5

	Sub_Shells_empty
	10.5
	1
	1x10.5
	10.5

	Sub_Shells_live_Modiolus
	10.5
	0
	0x10.5
	0

	Sub_Gravel
	8.5
	1
	1x8.5
	8.5

	Sub_Gravel_stone
	8.5
	0
	0x8.5
	0

	Sub_Gravel_shell
	8.5
	0
	0x8.5
	0

	Sub_Gravel_live_maerl
	8.5
	
	0x8.5
	0

	Sub_Gravel_dead_maerl
	8.5
	0
	0x8.5
	0

	Sub_Sand
	4.5
	0
	0x4.5
	0

	Sub_Sand_coarse
	6.5
	30
	30x6.5
	195

	Sub_Sand_medium
	4.5
	50
	50x4.5
	225

	Sub_Sand_fine
	2.5
	10
	10x2.5
	25

	Sub_Mud
	1
	5
	5x1
	5

	Algae
	17
	0
	0x17
	0

	Artificial
	17
	0
	0x17
	0

	Artificial_concrete
	17
	0
	0x17
	0

	Artificial_metal
	17
	0
	0x17
	0

	Artificial_wood
	17
	0
	0x17
	0

	Peat
	17
	0
	0x17
	0

	Trees/branches
	17
	0
	0x17
	0

	Unknown
	Ignore
	0
	0x17
	0

	
	Total %
	100
	final value for csv file
	506


For % Substratum data, some sediment categories are summaries of others e.g. Sub_Sand is a summary of Sub_Sand _coarse, Sub_Sand_medium and Sub_Sand_fine. Records should have values for either separate categories, or the summary category, not both. 

g. Skewness (for % substratum and PSA). To differentiate between substratum types with the above method, skewness values will need to be generated and the value inserted in separate rows

Those records with data for both substratum types (% and PSA) will require skewness values to be developed for both.

11.3.6 Physical average data

The conversion values for the habitat fields and SACFOR/Presence categories are JNCC’s initial suggested conversion to numerical values; they need to be tested in the Biotope matching process to evaluate their effectiveness and may need subsequent adjustment. These values are held in a table that the programme refers to in the conversion process but which is accessible and adjustable by the user, should that become necessary in the future. 

The data generated in the species and habitat csv files prepared above are to be compared to ‘standard biotopes profiles’ consisting of data in the same format. These are essentially summaries of a particular set of records assigned to a specific biotope (normally the good quality data, in which the Incomplete, Part and Uncertain records have been filtered out by the filters prepared above). The preparation of these profiles requires an extension of the functions developed above for preparing csv files. The aim is to create separate species and habitat csv files with columns per sample replaced by columns per biotope (average data for the biotope) for all the biotopes in the data set. Csv file outputs giving the intermediate stage data (i.e. showing the data for the samples contributing to each biotope and the resultant average obtained per row) would be helpful.

The output file should be a text (csv) file containing one average profile per biotope in the following format:

	
	biotope 1
	biotope 2
	biotope 3
	biotope 4

	No. of records
	76
	24
	27
	4

	species 1
	5
	2.5
	1
	2.3

	species 2
	0
	50
	0
	5

	species 3
	7
	1.6
	1
	0.4

	species 4
	1
	0
	89
	8

	species 5
	8
	7.5
	42
	9


For the creation of the habitat data standards the tool will need to perform the same task as above, but, unlike the species / sample data, null values in the physical data need to remain null values i.e. do not automatically replace with zeros where there is an empty cell. The output file should be a text (csv) file containing one average record for each biotope in the following format:

	
	biotope 1
	biotope 2
	biotope 3
	biotope 4

	No. of records
	76
	24
	27
	4

	Salinity
	3.3
	
	1.1
	1.0

	Wave exposure
	2.5
	4.2
	3.2
	1.1

	Height/depth band
	15.0
	25.0
	7.5
	10.2

	Zone
	
	9.0
	10.0
	10.5

	% Substratum
	245.0
	
	132.0
	342.0

	PSA
	945.0
	200.0
	150.0
	

	Skewness (% Substratum)
	2.1
	
	1.4
	1.0

	Skewness (PSA)
	1.0
	1.0
	1.5
	


In addition for each average profile generated, for the physical profiles the number of records used to generate each variable in the profile (excluding the null values) will need to be stored in a separate table to provide an indication of the reliability of the standard. The table should have the following format:

	
	biotope 1
	biotope 2
	biotope 3
	biotope 4

	Total number of records 
	23
	50
	100
	20

	Salinity total
	8
	49
	87
	15

	Wave exposure total
	16
	46
	100
	6

	Height/depth band total
	5
	40
	56
	14

	Zone total
	8
	35
	89
	13

	% Substratum total
	21
	0
	12
	17

	PSA total
	2
	50
	95
	0


11.3.7 Configuring Habitat Parameter values

This should NOT be undertaken by normal users.

All the parameter values that are used when creating the physical data and physical profiles as well as converting species abundance classifications are held in a hidden Access table called SNHXG_MeshMatrixLUT.

The contents of this table should be self explanatory – and the values for each parameter could be altered if required.

11.3.8 Configuring Aggregation rules
Specific taxa aggregation rules are set in the table TAXONAGGREGATIONRULES.  Entries in this table can be edited.  All taxa with a common value in TargetTaxon will be aggregated.  Care should be taken to ensure that all taxon names included exist in the TAXON_MARINE_LUT table otherwise they may be ignored.
Taxa to exclude are listed in TAXATOEXCLUDE table.  Again care should be taken to ensure that all taxon names included exist in the TAXON_MARINE_LUT table otherwise they may be ignored
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