WORKING WITH ECOREGIONAL TARGETS in the OCCURRENCE TABLE
Anderson Oct. 1 ’03
Written for the NY Landscape-scale Conservation Planning Workshop of Oct 8-9, featuring the Lower New England – Northern Piedmont (LNE) ecoregional data. Edited Oct 21 ’03.
The primary question that this document addresses is: How to determine the contribution that an occurrence makes to meeting ecoregional goals? These questions are based on those that Tim Tear and Michelle Brown of New York submitted by email, with respect to LNE. We ultimately need to answer this question for all targets: species, natural communities, and ecosystems.
[Editor’s notes: Each ecoregional assessment distributed in the new CD format includes two comprehensive Excel files: one for all species and community target occurrences, the other for terrestrial communities and ecosystems specifically. The occurrences file has several worksheets, one of which is the “master” sheet containing all Heritage occurrences considered in this ecoregional assessment. The document you are reading is relevant to data for all CSS-led ecoregional assessments, even though the examples specifically refer to LNE. Note that different versions of Microsoft Excel (97, 2000, 2002/XP, 2003) are all somewhat different in appearance and functionality. The illustrations in this document were done with Excel 2002/XP.]
In this text, I begin with the species questions and then progress to the community/ecosystem questions. The general methods for addressing both types of targets are the same, but for communities/ecosystems the answer becomes more complicated due to complexities of state synonymy and the target taxonomic scale (association, alliance, ecosystem). All of the charts and figures in the document were created from the LNE occurrence table (lneoccurrence.xls) and the LNE community goals table (lnecomgoalsum.xls) both of which are included on the LNE CD.
Species
Question 1) What is the numeric goal for this species? Goals are stated as both abundance and distribution, but let us limit the discussion to the abundance component for the moment.
Goal setting for species in LNE follows a general pattern discussed in the Methods section of the ecoregional CDs, Planning Methods for Ecoregional Targets: Species, where you will find distribution terms defined.
	Distribution
	Stratification
	Numeric Goal

	Restricted (R.)
	At least 4 subregions
	20-30

	Limited (L)
	At least 2 subregions
	10-20

	Widespread (W)
	Best examples
	5-10

	Peripheral (P)
	Case-by-case
	5


For species the numeric goal is based primarily on the global distribution pattern relative to the ecoregion of interest. For example, False Hop Sedge (Carex lupiliformis) is a plant with a widespread distribution and an LNE ecoregional goal of 5-10. Stratification across subregions is beneficial but not required because its widespread distribution assures distribution across ecoregions.
Question 2) We would like to know, of all the occurrences in the LNE database (both viable and not viable), how many occur in each subsection? This gives us a baseline for known distribution across the ecoregion by subsection (as opposed to predicted distribution which is also relevant but not being considered at this stage). It also allows project teams to evaluate if they have something that isn't in the database.

To answer this question from the occurrence spreadsheet, make a pivot table, assigning the ROWS first to be the field “ECOSYSTEM/SPECIES” and second the field “VIABLE”. Next, assign the COLUMNS to be the field “SUBSECTIONS”. Last, assign the DATA field to be a count of EOCODE. This will produce a table showing every ecosystem and species type by all subsections. If you use the pull down filter menu under ECOSYSTEMS/SPECIES to limit your result to False Hop Sedge and then use the chart function to graph your results, you will produce the chart shown below (Figure 1).
Here is how to interpret the results: there are 10 viable (Y) examples of this target distributed across 4 subsections (Figure 1). Thus, our goal for the portfolio is met, meaning our portfolio is adequate for this target. You can also see that there are 4 non-viable (N) and one questionable (M) example spread across three subsections.
Figure 1. 
[image: image1.emf]False Hop Sedge in LNE ecoregion: distribution of viable examples by subsections

0

2

4

6

8

10

12

14

16

FALSE HOP SEDGE Y

FALSE HOP SEDGE N

FALSE HOP SEDGE M

FALSE HOP SEDGE Y

5 1 2 2 10

FALSE HOP SEDGE N

2 1 1 4

FALSE HOP SEDGE M

1 1

221

Ae

221

Af

221

Ag

221

Ah

221

Ai

221

Al

221

Am

221

Ba

221

Bb

221

Bc

221

Da

221

Db

221

Dc

231

Ap

232

Ac

M21

2Ad

M21

2Bb

M21

2Bc

M21

2Bd

M21

2Cb

M21

2Cc

M21

2Cd

M21

2De

Gra

nd 

Tota


Question 3) How many viable occurrences of this community type have been accepted into the LNE portfolio? This number will tell us our overall progress toward meeting this goal, and establish the current baseline.
The simplest way to get this number from the occurrence table is to add the field titled “PORTFOLIO” to the ROWS of the previous pivot table. In Figure 2, only the viable occurrences are displayed because, according to our methods, none of the non-viable or questionable occurrences were selected for the portfolio. Figure 2 shows seven portfolio selected occurrences (YY) across three subsection. The three other viable occurrences (YM) were not used in the portfolio, but are alternative populations if we cannot protect the selected occurrences.
Figure 2. 
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The occurrences spreadsheet contains a lot more information about these targets. For example, Table 1 (created directly from the occurrence table using FILTERS) gives a quick summary of some other pertinent information about the selected targets. Two are in the Lake Champlain LCA, one is in a matrix site, one is a very poor condition occurrence (red lion woods) and 2 of the occurrences have no Heritage documentation for size. 

Table 1. Viable Occurrences of False Hop Sedge in the LNE portfolio created using Excel FILTERS. 
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Question 4) We would also like to know how many viable occurrences, that were accepted into the portfolio, were distributed across the subsections. This helps us compare the distribution of known occurrences with accepted, viable occurrences to get at the distribution goal question.
This information is given in Figure 2 
Question 5) We then want to know, of the subsections a particular [project] site intersects, how many occurrences were accepted into the portfolio. This establishes the contribution of the subsections to meeting the LNE current status and desired goal. We recognize this is simply a component of question 3 and 4, but are laying out the logical sequence of determining a site's contribution, and is another way we want to use the data.
It is possible to easily summarize all the targets by all the subsection (see the sample summary table included as one of the worksheet tabs in the occurrences spreadsheet file). Perhaps a more useful approach to this question is to summarize all the viable ecoregional targets contained in a specific subsection. Figure 3 illustrates all the ecoregional target occurrences found in the Hudson Glacial Lake Plains subsection (221Bc). For each target, this chart displays both the number of viable examples identified for the entire ecoregion and the number of viable examples found within subsection 221Bc. From the figure and the supporting table (Table 2) it is clear that this subsection contains 14% of all the ecoregional targets including 100% of the Barrens Dagger Moth, Bayard’s Malaxix, Eastern Sand darter, Karner blue butterfly and Northern Wild Comfrey (Table 2). Conversely only a small proportion of the ecoregion’s viable pitch-pine scrub oak rocky summits (5% Table 2) are found in this subsection. If you know the element occurrences that occur in your [project] site boundaries you can work out the percentages of the subsection represented in the site.

Table 2 was created from the LNE occurrence table using a pivot table command showing “ECOSYSTEMS/SPECIES” as ROWS. “SUBSECTION” and “VIABILITY” were put in as COLUMNS. In the final graph and table FILTERS were used to display only subsection 221Bc and only the Viable Occurrences. 
Figure 3. Viable ecoregional targets in Subsection 221Bc: Hudson Glacial Lake Plains 
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Table 2. Ecoregional targets in subsection 221Bc

	SUBSECTION 221Bc:
Hudson Glacial Lake Plains:

ECOREGIONAL TARGETS (alphabetical)
	# of VIABLE Eos in 221Bc
	ECOREGION TOTAL
	% OF TARGETS IN 221Bc

	BARRENS DAGGER MOTH
	1
	1
	100

	BARRENS ITAME   (cf I. INEXTRICATA)
	1
	2
	50

	BAYARD'S MALAXIS
	1
	1
	100

	cliff: calc: low-mid elev.
	11
	20
	55

	EASTERN SAND DARTER
	3
	3
	100

	FALSE HOP SEDGE
	2
	10
	20

	fen: neutral
	1
	6
	17

	Floodplain forest
	3
	31
	10

	forest: lake plain
	1
	2
	50

	forest: oak-hickory
	4
	18
	22

	FROSTED ELFIN
	11
	22
	50

	HILL'S PONDWEED
	1
	12
	8

	INLAND BARRENS BUCKMOTH
	3
	5
	60

	KARNER BLUE
	50
	50
	100

	LONG'S BITTER-CRESS
	2
	5
	40

	Marsh
	4
	22
	18

	Marsh :tidal, fresh
	8
	14
	57

	MARYLAND BUR-MARIGOLD
	13
	16
	81

	mudflat: tidal
	8
	15
	53

	NORTHERN WILD COMFREY
	1
	1
	100

	open talus
	1
	2
	50

	outcrop: calc: very low to mid elev
	3
	14
	21

	pitch pine-scrub oak outwash woodlands
	1
	10
	10

	pitch pine-scrub oak rocky summit
	1
	21
	5

	pond: alkaline
	1
	2
	50

	pond: vernal
	3
	6
	50

	red maple-tamarack calc peat swamp
	1
	4
	25

	seepage swamp: calc/neutral
	1
	32
	3

	shore: intertidal
	4
	6
	67

	shrub swamp
	2
	5
	40

	swamp: alluvial
	1
	4
	25

	swamp: tidal, fresh
	4
	6
	67

	talus:calcareous
	7
	12
	58

	TIMBER RATTLESNAKE
	2
	23
	9

	woodland: calcareous
	1
	9
	11

	Grand Total
	163
	1166
	14


Question 6) Finally, we want to know which occurrences fall inside or outside the project boundary. We realize this information is not available in these tables, because project areas are not in this plan. But it would be useful if we can show people how to do this. If we can answer questions 1-6, then we come a long way to quantifying that the project captures x number of viable EOs of this target, which contributes to meeting x amount to the subsectional goal (its proportion of the total for the ecoregion), as well as the contribution this makes to all the viable occurrences of this target in the plan. Similarly, we will be able to tell for how many targets [the project] helps to meet the DISTRIBUTION goal for the target (those that are stratified by subsection).
Answering this question requires either the project boundaries to be overlaid on the spatial data or for the scientist to know the EOCODES for the occurrences in the site. Some site boundaries (matrix sites and LCAs) were developed during the planning process and information about those sites can be taken directly from the table (see above). Other site boundaries may already available if they correspond with a watershed boundary, a road-bounded block, or if they are protected by fee ownership or easements.
Deeper examination of this question and specifically the understanding of how and why the ecoregional target features are distributed across a site is the subject of the second day of the Landscape Assessment and Reserve design workshop. Understanding this question is the key to developing good conservation strategies.
Natural Communities and Ecosystems
Targets and goals for Communities and Ecosystems are more complex than species targets because they have the added dimensions of taxonomic scale and cross-state synonymy. Background on the approach used in the plans can be obtained from the ecosystem and communities method sections found on the CD (Planning Methods For Ecoregional Targets: Terrestrial Ecosystems And Communities), and from the publication Guidelines for Representing Ecological Communities in Ecoregional Conservation Plans (also on the CD). For even more detail see Anderson 1999 Viability and Spatial Assessment of Communities in the Northern Appalachians.
Taxonomic scale: An important issue to understand is that for most ecoregions the ecosystem/community target and the numeric goals were not set at a classification level exactly equivalent to the NVC association level. Instead they were set at an Ecosystem level that is roughly equivalent to a State “natural community type.” In general, the Ecosystem level may be thought of as a set of associations that co-occur on the ground in response to a given process. Recently, NatureServe has adopted the term “ecological system” to refer to this level.
One or the complexities of working with the community and ecosystem data is that the number of associations that make up an ecosystem target may differ geographically. This is equivalent to saying that in northern Maine the term “Oak” is equivalent to “Red Oak” as red oak is the only oak that occurs there, whereas in the Hudson valley the term “Oak” could refer to several different species. The implication of this for ecosystems is that a single “calcareous fen” may consist of a number of associations, and “calcareous fens” across the region may change somewhat in their association makeup.

To produce credible results, each ecoregion employed a team of Heritage ecologists to tighten up the NVC classification and produce a definitive ecoregional classification (included on the CD in all cases where it was completed). In spite of this excellent work there were still many unknowns when it came to “tagging” an element occurrence to an NVC association type. In the stage of the assessment process when every Heritage occurrence was tagged to a standard target type by the Heritage ecologists, many, if not most, community occurrences could not be assigned to a single NVC association type. These were alternatively assigned to a broader ecosystem type. This ecosystem name is given in the field “Ecosystem/Species.” Thus for every element occurrence of a community or ecosystem the “Ecosystem/Species” field is the single best level for assessing community targets and goals.
Table 3 illustrates the synonymy between the LNE ecosystem type and the New York state natural community name. From this table, it is readily apparent that most Ecosystem types are equivalent to a single NY State type, with the exception of Shale outcrops (2 types), Calcareous Fens (4 types), Freshwater marshes (3 types) and Mudflat ecosystems (2 types). These are the places where the state classification is more finely divided that the ecosystem target. Later we will account for that in the goals.
Table 3. Synonymy between NY classification and LNE Ecosystem types

	Group
	Group
	LOWER NEW ENGLAND – NORTHERN PIEDMONT
ECOSYSTEM / COMMUNITY
	STATE
	NYHP GNAME
	#EO

	Upland
	CAVE
	Cave
	NY
	TALUS CAVE COMMUNITY
	1

	
	Treed
	Forest: chestnut oak
	NY
	CHESTNUT OAK FOREST
	7

	
	
	Forest: cove
	NY
	MAPLE-BASSWOOD RICH MESIC FOREST
	1

	
	
	Forest: hemlock-hardwood
	NY
	HEMLOCK-NORTHERN HARDWOOD FOREST
	6

	
	
	Forest: oak
	NY
	OAK-TULIP TREE FOREST
	4

	
	
	Forest: oak-hickory
	NY
	APPALACHIAN OAK-HICKORY FOREST
	5

	
	
	Forest: oak-pine
	NY
	APPALACHIAN OAK-PINE FOREST
	1

	
	
	Forest: spruce
	NY
	SPRUCE FLATS
	1

	
	
	pitch pine-scrub oak outwash woodlands
	NY
	PITCH PINE-SCRUB OAK BARRENS
	2

	
	
	pitch pine-scrub oak rocky summit
	NY
	PITCH PINE-OAK-HEATH ROCKY SUMMIT
	14

	
	
	talus:acidic
	NY
	ACIDIC TALUS SLOPE WOODLAND
	3

	
	
	talus:calcareous
	NY
	CALCAREOUS TALUS SLOPE WOODLAND
	5

	
	
	woodland: calcareous
	NY
	LIMESTONE WOODLAND
	4

	
	Open
	cliff:acidic
	NY
	CLIFF COMMUNITY
	2

	
	
	cliff:calc:low-mid elev.
	NY
	CALCAREOUS CLIFF COMMUNITY
	9

	
	
	outcrop:shale, low to mid elev
	NY
	SHALE CLIFF AND TALUS COMMUNITY
	1

	
	
	
	
	SHALE TALUS SLOPE WOODLAND
	1

	
	
	summit: acid, low to mid
	NY
	ROCKY SUMMIT GRASSLAND
	9

	
	
	summit:calc:low-mid elev
	NY
	RED CEDAR ROCKY SUMMIT
	6

	Wetland
	Aquatic
	Pond/lake
	NY
	OLIGOTROPHIC DIMICTIC LAKE
	1

	
	
	pond: vernal
	NY
	PINE BARRENS VERNAL POND
	2

	
	Treed
	atlantic white cedar conifer swamp
	NY
	INLAND ATLANTIC WHITE CEDAR SWAMP
	4

	
	
	Black spruce -tamarack bog
	NY
	BLACK SPRUCE-TAMARACK BOG
	3

	
	
	Floodplain forest
	NY
	FLOODPLAIN FOREST
	5

	
	
	hemlock-hardwood swamp
	NY
	HEMLOCK-HARDWOOD SWAMP
	2

	
	
	northern white cedar conifer swamp
	NY
	NORTHERN WHITE CEDAR SWAMP
	1

	
	
	red maple-tamarack calc peat swamp
	NY
	RED MAPLE-TAMARACK PEAT SWAMP
	3

	
	
	seepage swamp: acidic
	NY
	RED MAPLE-SWEETGUM SWAMP
	1

	
	
	seepage swamp: calc/neutral
	NY
	RED MAPLE-HARDWOOD SWAMP
	4

	
	
	spruce swamp
	NY
	SPRUCE-FIR SWAMP
	3

	
	
	swamp: alluvial
	NY
	SILVER MAPLE-ASH SWAMP
	2

	
	
	swamp: tidal, fresh
	NY
	FRESHWATER TIDAL SWAMP
	9

	
	Open
	(blank)
	NY
	HIGHBUSH BLUEBERRY BOG THICKET
	1

	
	
	acidic dwarf shrub bog
	NY
	DWARF SHRUB BOG
	8

	
	
	aquatic bed
	NY
	BRACKISH SUBTIDAL AQUATIC BED
	1

	
	
	fen: acidic
	NY
	INLAND POOR FEN
	6

	
	
	fen: calcareous
	NY
	MARL FEN
	1

	
	
	
	
	RICH GRAMINOID FEN
	6

	
	
	
	
	RICH SHRUB FEN
	6

	
	
	
	
	RICH SLOPING FEN
	5

	
	
	fen:neutral
	NY
	MEDIUM FEN
	2

	
	
	marine beach/shore
	NY
	MARINE ROCKY INTERTIDAL
	2

	
	
	Marsh
	NY
	DEEP EMERGENT MARSH
	4

	
	
	
	
	SEDGE MEADOW
	3

	
	
	
	
	SHALLOW EMERGENT MARSH
	1

	
	
	marsh:tidal, brackish
	NY
	BRACKISH TIDAL MARSH
	7

	
	
	marsh:tidal, fresh
	NY
	FRESHWATER TIDAL MARSH
	28

	
	
	mudflat:tidal
	NY
	BRACKISH INTERTIDAL MUDFLATS
	7

	
	
	
	
	FRESHWATER INTERTIDAL MUDFLATS
	19

	
	
	pondshore: calcareous
	NY
	INLAND CALCAREOUS LAKE SHORE
	1

	
	
	riverside outcrop & bluff
	NY
	CALCAREOUS SHORELINE OUTCROP
	1

	
	
	shore: intertidal
	NY
	FRESHWATER INTERTIDAL SHORE
	7

	
	
	shrub swamp
	NY
	SHRUB SWAMP
	1

	Grand Total
	
	
	
	239


Question 1) What is the numeric goal for this community? Goals are stated as both abundance and distribution, but let us limit the discussion to the abundance component for the moment.
Goals: The numeric goals were set in the standard way based on the scale of the community and its global distribution pattern relative to the ecoregion (Table 4).
Table 4. Numeric goals for communities and ecosystems.
	Distribution
	Large Patch
	Small Patch

	Restricted
	24
	30

	Limited
	12
	15

	Widespread
	8
	10

	Peripheral
	4
	5


(OPTIONAL SECTION) Adjusting the goal based on number of associations: To establish the goals for the Ecosystems a relatively straightforward process was used. First the NVC associations were linked directly to the ecosystem type. Second, the typical scale and pattern was discerned from the average and mode of the association types. Third, the quantitative goal was set by multiplying the goal for the associations by the number of associations contained in the Ecosystem type, and last the total was adjusted. The latter adjustment (usually a downweighting) occurred if the distribution pattern of several associations suggested that most of the NVC types co-occur within the same occurrence (e.g. matching subsection distribution). Conversely, if the various types tended to occur in different geographic regions the multiplied number was retained.
For example, the ecosystem type “acidic dwarf shrub bog” contains 4 NVC associations, it occurs across 15 subsections, and it is generally a limited small patch (LSP) ecosystem type (Table 5). Its raw goal is 35(see Table 7, last column), but that was adjusted to 30 because, based on its distribution, some of those associations occur together in the same occurrence. Table 5 is included on the LNE CD in the “comgoalsum.xls” Excel file.
Table 5. Excerpt of the Ecoregional Goals Table for Ecosystem types
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Question 2.) We would like to know, of all the occurrences in the LNE database (both viable and not viable), how many occur in each subsection? This gives us a baseline for known distribution across the ecoregion by subsection (as opposed to predicted distribution, which is also relevant, but not being considered at this stage). It also allows project teams to evaluate if they have something that isn't in the database.
To answer this question from the occurrence table, make a pivot table assigning the ROWS first to be the field “ECOSYSTEM/SPECIES” and second the field “VIABLE”. Next assign the COLUMNS to be the field “SUBSECTION”. Last, assign the DATA field to be a count of EOCODE. This will produce a table showing every ecosystem and species type. If you use the pull down filter menu under ECOSYSTEMS/SPECIES to limit your result to Acidic Bogs and then use the chart function to graph your results you will produce the chart shown below (Figure 4).
Figure 4. Viability assessment of Acidic Bogs across the LNE Subsections
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(OPTIONAL) Further complexities concerning State and NVC Synonymy: Although the Ecosystem type “Acidic dwarf shrub bog” is a one to one match with the NY natural community “Dwarf shrub bog” it is not necessarily a direct equivalent to a single type in other states within the ecoregion. Table 6 illustrates the equivalent names of this Ecosystem target across the LNE states. This table is created using a pivot table where the ROWS are Ecosystem > State > Gname and the DATA field is count of EOCODE.
Table 6. Cross-state synonymy for the Ecosystem type “Acidic dwarf shrub bog”

	ECOSYSTEM 
	STATE
	GNAME
	#EOs

	Acidic dwarf shrub bog
	MA
	Kettlehole level bog
	2

	 
	 
	Level bog
	7

	 
	ME
	DWARF SHRUB BOG
	3

	 
	 
	FLOATING KETTLEHOLE BOG
	7

	 
	 
	KETTLEHOLE BOG-POND ECOSYSTEM
	1

	 
	 
	LEVEL BOG ECOSYSTEM
	2

	 
	NH
	NNE LEVEL BOG
	11

	 
	 
	SNE LEVEL BOG
	15

	 
	NJ
	GLACIAL BOG
	2

	 
	NY
	DWARF SHRUB BOG
	8

	 
	RI
	NEW ENGLAND COASTAL PLAIN QUAGMIRE
	3

	 
	 
	SOUTHERN NEW ENGLAND LEVEL BOG
	4

	 
	VT
	ACID BOG
	5


(OPTIONAL) NVC Synonymy: To help you understand the detail behind the community classification I put together an Excel spreadsheet titled “lnecomgoalsum”, which is included on the CD. This table has 3 sheets in it: “goal data”, “field names” and “lnecomgoalsum”. [Editor’s note: Other ecoregional assessments may not have exactly the same sheets in the analogous community goals table.] The first sheet provides detail on the NVC associations that are included in each Ecosystem target. In the case of acidic bogs there are 4 associations (Table 7).
Table 7. Excerpt from “goal data” sheet in “lnecomgoalsum” table
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It is apparent from Table 7 that each NVC association has its own element code (ELCODE), name, scale and pattern, and association goal. Each also has its own estimated subsection distribution (Table 8).
Table 8. Excerpt from “goal data” sheet in the “lnecomgoalsum” table. The number 2 indicates that the ecology team had high confidence that the type occurred in the subsection. The number 1 indicates that the team thought the association was likely to occur in the subsection but was not certain. 
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From Table 8 it is clear that two of the associations (6008, 6225) have overlapping distributions, occurring in most of the same subsections. This strongly suggests that they are not 2 geographic variants of a type. More likely they co-occur under similar conditions and may intergrade at a single site. In most cases the ecology team could not actually assign their element occurrences to one type or the other but were more comfortable assigning the occurrence to “acidic dwarf shrub bog.” In cases like these, the goals total tended to be adjusted downward. There was even more uncertainty among the ecology group with regards to the other two types (6208, 6394) that the team thought might occur in the ecoregion but could not say exactly where. I summarized this data and combined it with the EO data in the sheet “lnecomgoalsum” (Table 9).
Table 9. Excerpt from “lnecomgoalsum” sheet in “lnecomgoalsum” table
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It is possible to combine together the distributions as estimated by the Heritage Ecologists with the known element occurrences derived from the databases. Table 9 and Figure 5 combine elements from both the occurrence table and the community goals table. The chart (Figure 5) displays the number of total occurrences of acidic bogs in the subsection, the number of acidic bogs that passed the viability criteria in that subsection, and the number of estimated association in the subsection. For example, in subsection 221Ae there were 4 total occurrences, 2 of them passed the viability criteria, and the ecologist estimated there were 2 types of bog associations in this subsection.
Figure 5. Acidic dwarf shrub bogs in the Lower New England-Northern Piedmont ecoregion. Total element occurrences, viable element occurrences and estimated number of associations displayed by Subsection. 
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Looking towards the future. In discussions among the Heritage Ecologists and the State Scientists we were satisfied with the accuracy of these results but identified one problem with this approach that we are now addressing. For common communities, the set of available element occurrences do not usually represent a comprehensive set of all occurrences for the target in the ecoregion. Currently we are making great progress towards solving this problem using predictive modeling based on ecological land units, land cover, and ecosystem maps (details are written up in Anderson et al. 1998 and Anderson 1999). These spatial layers are all included on the CD. Many state scientists as well as several academic partners are working on these issues.
An example for one LNE community should illustrate the progress we have made thus far. In LNE there are literally thousands of dwarf shrub bog occurrences (roughly 43,000) but most of them are very small and would not pass the viability criteria. The ecoregion viability criteria (often referred to as “qualifying criteria”) forced us to select larger bogs that function as source breeding areas for species such as sedge wren, yellow-bellied flycatcher, common snipes and olive sided flycatcher. We also wanted to focus on occurrences large enough to persist over centuries. 
Figure 6 provides a zoom-in look at acidic bog wetlands in the New Hampshire – Maine border region of LNE. In this figure one can see all possible occurrences of the target, predicted from biophysical and landcover data and sorted in to size classes. The two largest examples (Heath Pond Bog and Tarwater Pond Heath) both met the viability criteria for size, condition and landscape context and were selected for the portfolio. In this case, there were other examples that met both the size and landscape context criteria for viable occurrences but for these examples we did not have any Heritage information describing and confirming the condition; thus we could not be sure they met the condition criteria. Examples such as these are referred to as “leads” and are passed back to the Heritage programs for priority inventory (at least for those targets where we did not find enough viable examples to meet the initial minimum goals, that is, the portfolio is inadequate). Alternatively, for Lost Pond Bog we had Heritage occurrence information on condition but the occurrence did not meet the size and landscape context criteria and was thus not included in the portfolio.
Figure 6. Zoom-in of predictive model results for acidic dwarf shrub bogs in Lower New England.
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With the data compiled and assembled, we can now begin to address issues that were initially too complicated to deal with but that are relatively straight forward to address. For example, Figure 7 (created from the LNE occurrence table) illustrates the occurrence size and the landscape context rank of the top twenty bogs selected for the ecoregion. Several bogs appear to be quite small, based on the Heritage size rank (the last 3 are missing any size estimates), so how did they get into the portfolio? There are two parts to this answer. First, as you move north in the ecoregion the size of these features increases; thus bogs in the southern subsections are mostly small patch features while those in the north increase in size until some are large patch features (an exception to the general rule that the scale is typically constant within an ecoregion). More importantly, most of the smaller bogs chosen for the portfolio are part of larger wetland complexes. These can be readily seen on the ELU and Ecosystem maps developed for the ecoregion, and this fact tends also to be reflected in landscape context ratings of 1 or 2 indicating very high percentage of natural cover.
Figure 7. 
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Another question is “how do we insure that we truly capture all the possible associations included in the LNE Ecosystem type if the Heritage ecologists could not assign an NVC type to each occurrence?” The answer to this question is in the stratification of occurrences across biophysical gradients. We have already examined the geographic (and climatic zone) distribution of acidic bogs across the ecoregion using Subsections as a useful stratification tool. Figure 8 illustrates how the viable occurrences of acidic bogs are distributed across the gradients of elevation, substrate and topographic positions. From this chart it is apparent that the occurrences are well distributed across a variety of ecological gradients.
Figure 8. 
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