
Ecosystem Based Management
in small tenures

Landscape Planning and 
Stand-level Practices

Presenter Notes
Presentation Notes
Thanks for the opportunity to join your summer silviculture workshop.  Tonight I want to talk about how SCCF is envisioning EBM on their small tenure noting some learnings from areas on the BC coast where EBM has been practiced for a while.



EBM has a long 
history in BC

Concern for old growth and more
Stemming from…

Presenter Notes
Presentation Notes
I know it’s a silviculture workshop, so mostly stand level interests but we’ll look at some context first and landscape issues before talking about silvicuture.  EBM has been around for a while – since the late 80s early 90’s, stemming from a desire to address social concerns that also have been around for a while. Some of these pictures are actually from more than 20 years ago when there was a ‘war ii the woods’ on Vancouver Island.  The provincial government responded and set up CORE, 12% parks, Clayoquot Sound scientific panel.  



What are the concerns?
 Loss of biodiversity and ecosystem 

resilience
 Especially of species that need old forest 

and large patches of forest
 Loss of ability to adapt (e.g., to climate 

change)
 Little old forest left -- at low elevations, on 

productive sites. 
 Loss of resources important to 

Indigenous People
 Monumental cedar for example

 Loss of opportunity for future generations

Presenter Notes
Presentation Notes
The issues now and then are the same, and it is more than concern over big trees old trees. Certainly big old trees that live 4 to 10 times longer than we do are key issues in and of themselves, but the concern over old growth reflects other concerns as well.  See the list in the slide.



Past and Existing initiatives 
to learn from 

• Old Growth Strategy
• Clayoquot Sound
• MacMillan Bloedel (zoning and 

Variable Retention)
• Great Bear Rainforest Order
• Haida Gwaii LUO

Presenter Notes
Presentation Notes
The great thing is that since the issues are not new, there have been planning and practices developed to address some of the concerns.  The Gorely et al report noted that if old advice from the 1990s Old Growth Strategy had been followed, we wouldn’t be in such a pickle today.
What are the old initiatives:  Here are a few: chronologically

The old growth strategy 1990 – key recommendations

Clayoquot Sound Scientific Panel 1993  introduced ecosystem-based management both at watershed or LU level and in stands


MacMillan Bloedel (MB) in the mid 1990s  moved from Clearcutting to Variable Retention.  Their new CEO , Tom Stephens, immediately began to reshape and reposition MB. His strategy was founded on further focusing MB on its core building materials business and aggressively addressing the areas that were hampering cost-competitiveness in its BC base and limiting market access for the company’s products.  MB then bought by Weyerhaeuser, then Western and perhaps a few other names in between.
 


More recently, reat Bear rainforest oder and HGlLUO set processes to seta aswide protected area that cover 30% to 70% of each Landscape uinit.



Existing initiatives had commonalities

• Three-legged stool –
ecosystems, social, economic

• Two to three key scales of 
forest management
– Regional
– Landscape
– Stands

Presenter Notes
Presentation Notes
EBM is thought of as a three-legged stool where economics, social values and ecosystems are equal legs. But the ecosystem leg also supports the other two.

Two main approaches are used in EBM.  A coarse filter (build it and they will come), that manages habitats instead of every species. And fine filter that looks at needs of some species that might fall through the cracks of a coarse filter.  We try not to get to fine filter very often. I will talk most about coarse filter today and show examples from coastal BC. Today we will talk about landscape and stands, not regional or fine scales management for specific species. Species talk will have to be another time.



Regional Scale: 
 Large  protected areas
 Large areas of zoning
 Other land uses:
Private land
Agriculture
Forestry
Oil and gas

Presenter Notes
Presentation Notes
The Regional scale is something we don’t talk about much in EBM and something outside the ability of small tenures, but does set the context for forest operations.  In the Great Bear Rainforest Order Areas (GBRO), the regional scale was addressed with large conservancies of whole watersheds or even landscape units set aside for conservancies, some Landscape Units (LUs) are designated as having low levels of protection and others at mid or high levels of protection. ‘Low’ in the GBRO is 30% set asides. So we can think about regional scale of EBM as broad, usually provincial and government to government decisions, on zoning of the province.  
For small tenures, you don’t really have a large regional scale, but are operating in Landscape Units that provide the context for your operations. Some context issues that might affect small tenures include areas that are excluded from planning (private land, woodlots) or areas with overlapping land uses with forestry, such as mining.  Those may make cumulative effects that might need consideration in a small tenure’s EBM plan.




Landscape scale: Managing ecosystems 
and habitats 

 Reserves 
 Zoning
 Managing landscape seral 

ages and patterns

Presenter Notes
Presentation Notes
How does EBM approach managing old forest and large landscape level issues?  When we think about coarse filter management, there are three main things we use as tools at the landscape level, and each of these are things we can monitor and adjust adaptively.  Some are easier to monitor than others. These are usually applied across landscape units, but can be used at small watershed scales and over small tenures.  As scales get smaller it gets trickier to manage all values well. (Think of a community hoping to plan locations of parks and also encourage 40% tree cover – they can do that across a municipality, but tougher to do in each neighbourhood and not possible in each person’s 

Let’s look at each of these 3 coarse filter management levers: reserves, zoning, and managing patterns in the areas we harvest. ).



Reserves

Keeping some areas unmanaged …
• Main way of accommodating needs of 

species and ecosystem functions we 
don’t know well 

• Safeguard against inevitable 
impacts/mistakes on managed 
landbase

• Baselines for comparisons to managed 
stands

Presenter Notes
Presentation Notes
Reserves:

Aldo Leopold’s early 1930’s saying is used over and over – to paraphrase : ‘the first rule of intelligent tinkering tinkering is to keep all the pieces’

Why are reserves important?:  see slide for some points.



What makes up reserve systems?

• Existing protected areas:
– Parks
– Old Growth Management 

Areas (OGMAs)
– Ungulate winter Ranges 

(UWRs)
– Wildlife Habitat Areas 

(WHAs)
• Non-harvestable landbase

o Riparian areas
o Unstable terrain
o Visually sensitive areas

Presenter Notes
Presentation Notes
How are reserve systems created?  The above list notes the features that are often put into reserves in a LU.  These typical reserves are not usually enough to accomplish ecosystem integrity or to sustain biodiversity.  Usually you need to add to the basic reserves.



What makes up reserve systems?

• Design elements
o Representation of 

Ecosystems
o Connections
o Edge/interior
o Focal species habitat

• Social values
o Indigenous values
o Community values

Presenter Notes
Presentation Notes
How do you add to the legal reserves?  First, you add to make sure you have examples of all the main ecosystems and over-represent the rare ones. But as well, the choice in where to put that representation needs to allow connections, create forest interior, and guard against excessive edge.  If there are special species, you might add their habitat to the reserve system. EBM reserves also think about social values as well as ecosystems, so reserves can be put in areas where protection is important to meet indigenous or community values. 



Reserve Design

Want to be able to answer the 
questions:

• Do you have enough?
• Is it the whole variety?
• Is it well-distributed?
• Is there interior?

Presenter Notes
Presentation Notes
What does a good reserve network look like?  You need to be able to answer these questions with confidence:
Do you have enough (or is it only the legal low BEO, or 2/3 drawdown of 4% for example?)– yes we have all the ecosystems to a credible amount (more on this later)
Is it the whole variety (or is it mountain tops and rock and ice) – yes we have streams, mesic high productive slopes, and upper elevations
Is it well distributed (is it all in the back end of one isolated unproductive valley) – yes, we cover the LU from ocean to back end and up the sides
Is there interior (or are all the reserves little scraps?) – yes we have xx% interior and that is distributed well


So reserves are a main tool to look after biodiversity.

Size – bigger better but not all big; aim for a range with larger polygons mimicking the natural pattern; small reserve patches OK for special situations

Shape – minimum perimeter to area ratio is a circle – so avoid highly irregular shapes, avoid holes.

Use boundaries that make operational sense

Check for any bias in productivity, leading species – anything unusual missed?



 

Risk to ecological integrity

Habitat remaining (%)
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Presenter Notes
Presentation Notes

Lets look at each of those points: Do you have enough in reserves?  We have seen we have a hypothesis for how much is enough.  But it isn’t simple and the science wasn’t strong enough to get it published (I was a co-author). Basically, the best science we have, as rough as it is, suggests when you have more than 70% of a species typical habitat, then that species will be at low risk for negative population impacts.  Below 30% of their natural habitat gets into high risk for population declines.  GBRO uses this type of risk curve to think about old forest as natural habitat for some species. Old forest is the habitat type we are reducing the most quickly compared to other forest seral stages; it is the main concern.
 



Representation

Presenter Notes
Presentation Notes
Do you have the whole variety in reserves?  Remember the rule of intelligent tinkering

Represent the whole variety of ecosystems – rock bluffs are easy to set aside, streams usually get nice protection, but the ‘in between areas’ also important, the productive mesic and lowland forests need to be a part of the reserve system as well.
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Connectivity

• Organism specific
• Variety of scales
• Landscapes can be 

connected and still have little 
habitat

• Connections may be 
stepping stones, corridors, 

Presenter Notes
Presentation Notes
Are reserves well distributed?  Think about connectivity - Again scale comes into play – connections are different for different organisms.  Not many things need big wide corridors , but some benefit from large connections both as living space and areas to move through.  Small, slow dispersers need habitat to live in while they slowly move, so corridors (e.g., the old Forest Ecosystem Networks that were never implemented from the Biodiversity Guidebook) are important, and especially important with climate change making it more necessary for species to be able to disperse at whatever rates they can manage.
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Why forest interior? Edge effects

• depth of edge distance varies by:
– forest type
– tree density
– site aspect
– slope
– solar insolation

• aspect, slope, latitude, season
– site history

Presenter Notes
Presentation Notes
Do the reserves have forest interior?  There are many negative effects of edges on some species . Could do a whole talk on that.
A variety of reserve sizes will be in a LU, but some need to have forest interior (more than 100 and some more than 200 m to the middle of a reserve patch)



Presenter Notes
Presentation Notes
Here are some examples of landscape-level reserves.  This is Gray LU in GBR on mainland coast.  Note the representation targets are more in higher elevations and this has caused more of the northern part of the LU to be put in reserve compared to the lower elevation CWH dm and vm1 that has a (mostly) 30% target. Even in the 30% area see the larger patches created across the LU. 



Reserves

Presenter Notes
Presentation Notes
That was a whole LU, This is Hardwicke Island that is one of 4 islands in the Thurlow LU (also GBRO area).  The pink the landscape reserve.  See interior, riparian connections.  Good distribution.  This is showing landscape reserves can be done in areas smaller than a LU



Edge and interior

Presenter Notes
Presentation Notes
Here is Hardwicke Island again, showing forest interior with a 50 m buffer.  When we used a 200 m buffer not much interior. Always tradeoffs between large patches, and distribution of smaller patches.  These larger patches are good sizes for Northern Goshawk nest areas (100 to 200 ha)



Ideally…Reserves are old forest

• But most often in southern 
low elevation coastal areas, 
we need to recruit mature 
and younger stands 
because there isn’t enough 
old left

• What makes good 
recruitment?
– Productive, old structures

• LMH 72

Presenter Notes
Presentation Notes
The problem MacMillan Bloedel (MB)/Weyco had on Vancouver island 20 years ago is the same issues affecting LUs on the Sunshine Coast – at low elevation there isn’t much old forest left, so if you want your reserve to represent all the ecosystem and not just our (albeit lovely) high elevations where there is still some old forest left, then we need to recruit old forest.




Recruitment for old forest

Presenter Notes
Presentation Notes
How do you identify areas for recruitment?  Banner at al have keys to identify areas of old forest or areas of good recruitment based on the structures that are in second growth forests. 

So, often, we need to use recruitment to make the useful reserves across the landscape.  Sometimes that recruitment can be very young if those forest are in ecologically important places. like riparian zones that have been harvested too close.  But given a choice, recruitment should be in areas that are closest to old forest in their nature/characteristics



Forest 
Attribute 
Score

Presenter Notes
Presentation Notes

We will talk about the structures that make for good recruitment tomorrow in the field, and we’ll talk about the Forest Attribute Score approach of LMH 72. Basically, scores are given to the elements we most closely associate with old forest: large trees, large snags, large down wood, complex canopies, well developed understorey




Landscape scale: Managing ecosystems 
and habitats 

 Reserves 
 Zoning
 Managing landscape seral 

ages and patterns

Presenter Notes
Presentation Notes
That’s it on reserves for now …
What are other management tools at the landscape level?
Zoning has been used in many areas, usually larger than community forests, but still can be relevant at CF scale.



Landscape Zoning

Timber
Habitat
Old growth

Parks

Zones

Presenter Notes
Presentation Notes
On Van island Weyerhaeuser / MacMillan Bloedel  zoned the landbase.

Vancouver Island Land Use Plan also uses zoning: special management zones, integrated zones and some other zone…
. 



Characteristics of Zones
10% in Old Growth Zone
 1/3 avail for harvest
 min 20% retention

25% in Habitat Zone 
 70% avail for harvest
 min 15% retention

65% Timber Zone 
 80% available for harvest
 5 to 10% retention 

Presenter Notes
Presentation Notes
Weyerhaeuser used zones to set intensity of harvest.
10% of their tenure was designated as Old Growth Zone;; 1/3 of zone available for harvest and minimum 20% stand level retention in harvested areas
25% of tenure was in habitat zone; max 70% of zone available for harvest, with minimally 15% stand level retention in blocks
65 % of tenure was timber Zone , up to 80% of that zone available for harvest with 5 to 10% retention in blocks 
 



SCCF zoning ideas

Presenter Notes
Presentation Notes
The SCCF has some different ideas for zoning – reserve zones, perhaps a water management zone, fire control zone, recreation zone, old growth recruitment zone…  They are ideas so far and will be developed as EBM progresses and community input sought.



SCCF Ideas for Landscape 
Zones:

Recreation?
 Fuel management?
Water flow and 

quality?
…

Presenter Notes
Presentation Notes
The various zones are useful because the old idea of multiple use does not work in the same area when values are in conflict – for example timber extraction and local walking trails may not go together well, but timber extraction and fire control may match better.  Silvicultural systems may alter in each zone, but more on that when we get to stand level ideas.



Landscape scale: Managing ecosystems 
and habitats 

 Reserves 
 Zoning
 Managing landscape seral 

ages and patterns

Presenter Notes
Presentation Notes
On to the last landscape level topic:
Managing patterns and seral stages on the landscape.



(more on ) Landscape level: 
pattern of harvest

 Seral distribution 
 Patch size and forest 

interior (old and young)
 Connectivity

Presenter Notes
Presentation Notes
As well as reserves and zoning, how else are folks managing old forest and large landscape level issues?  


Managing your harvestable are in the LU is not as important where you have lots of area (50 to 70% or more) in reserves, but where you don’t, then forest management is the main player on coastal landscapes and governs how much is young, mature and old.  If we harvest most of the LU at 65 years old, then not much gets to mature and old seral stages.  If we put large blocks together then we get large opening of young forest that are  quite different from the typical natural disturbance on the coast.  Here on the Sunshine Coast, fire is more common than some other areas of the coast where the main disturbances are wind, insects and root rots, but it is stull relatively infrequent.  Most natural opening quite small, with large ones every few hundred years.  Harvest planning affects how much interior forest you leave or create on the landscape and how much remains to provide habitat for those species needing mature and older forests.  The economic rotation age keeps pressing rotation ages younger and younger. Which puts pressure on creatures associated with mature and older forests.




Planning landscape harvest  
pattern

 Amount of footprint in an area
oDon’t have every area looking 

the same
 Seral distribution/connectivity

oOld/mature connections? Young 
areas?

 Patch size and forest
interior (old and young)
oCore areas through 

time?

Presenter Notes
Presentation Notes
How should we tackle planning forestry in a LU or in a small tenure?  The key question of course is how much will you cut over time? That cut level, under EBM, is an output, not an input of planning an should allow for core areas of mature forest and plan to leave connections of mature and old.  Large areas of young can grow up to be large areas of mature and old if they aren’t fragmented  with new blocks in the middle. .  One rule of thumb is don’t do the same thing everywhere.  Concentrate in some area and have lighter touch in others versus spreading harvest impacts everywhere.  Not simple and depends on local value and location of values.

There is much to plan across landscape in addition to harvest pattern, it no time to go into those things (e.g.., sometimes roads are an issue and should be de activated; sometimes difficult to close roads where people recreate close to community.)



Landscape scale: Managing 
ecosystems and habitats 

 Reserves 
 Zoning
 Managing seral ages 

and patterns

Presenter Notes
Presentation Notes
That’s is for landscape management for biodiversity. Now let’s look at stand level management options



Stand-level:  Maintaining 
habitat structure

 Large live trees
 Snags
 Down wood
 Shrubs
 Vertical complexity
 Horizontal 

complexity

Presenter Notes
Presentation Notes
The other coarse filter tool we have to maintain biodiversity during EBM is to leave stand structures at the stand level.  Here are the main structures we consider important.  The ones typical of older natural forests. 



Why leave structure?
 Habitat to lifeboat some 

species
 Allow dispersal of species
 Create older forest function 

more quickly
 Soften harvested matrix

 Social/visual

Presenter Notes
Presentation Notes
Go through slide



:
• patches, dispersed 
• different amounts and patterns

Leaving Structure = retention

Presenter Notes
Presentation Notes
There are a variety of ways to leave structure – Wildlife tree retention (both in or out of blocks), partial cutting, variable retention. The idea is to soften the matrix, provide habitat of old forests  so that regenerating stands function as older stands at a younger age and to keep stepping stones of habitat in harvested matrix.



Examples of VR approaches

Mixed retention - 16%

Group retention - 13% Mixed retention - 19%

Two-pass retention - 53%

Group selection

Standing stem harvesting

Timber emphasis Habitat emphasis Old growth emphasis

Presenter Notes
Presentation Notes
Here are examples of methods for leaving long-term structures.  But how do you tell what kind of retention is best? Or what is enough?



Recognized the need to learn

 Passively from what was being done
 Actively from experiments

then revise and continue.

Adaptive Management Program

That was the idea up front, not a belated thought

Presenter Notes
Presentation Notes
We can learn from Weyerhaeuser’s experiments.  The core concept of their Forest Strategy was adaptive management – learning actively and passively from what they were doing then revising and contining (until they were sold).

Adaptive management was the idea up front, not a belated thought

Unfortunately those experiments not being monitored anymore, but they were for a while … 






Each area replicated 3 times
100 ha each

VRAM Experimental Sites

Five comparisons

Dispersed Retention

Riparian Retention 
15% retention

Group Size
15% retention

Group Removal
Short-cycle (5–7yr)  
Long-cycle (20–30yr)

Group Retention

Presenter Notes
Presentation Notes
The Adaptive Management program examined operational blocks, but also put in a number of experimental sites with designed comparisons. 5 comparisons replicated three times. (VRAM = variable retention adaptive management)



VRAM Tsitika – Group Retention

Uncut

20%

10%
30%

Clearcut

Experimental area
logged in 2001

North Island Timberlands

Presenter Notes
Presentation Notes
This is an example of a group retention replicate in the Tsitika.  The amount of retention was varied, but all in groups. Along with clearcut and old forest controls.



VRAM Cluxewe – Group Size

Port McNeill Timberlands

Presenter Notes
Presentation Notes
Another example, this time the amount of retention held constant but group sizes varied. Again clearcut and old forest controls.



VRAM Horseshoe Lk. - Dispersed

Uncut

5%
10% 30%

Clearcut

Stillwater Timberlands

Logged 2001/02

Presenter Notes
Presentation Notes
Dispersed retention also examined.   Here different levels of dispersed retention. Powell River areas.



Adaptive Management
Monitoring

Did we do what we said 
we would?

• Amounts?
• Shapes?
• Key attributes as biological 

control points?

Did it work as we 
expected?

• Are key structures retained and 
recruited over time?

• Are they used by organisms as 
predicted? 

• Are ecological functions 
maintained?

• Did we get windthrow?
• Have we created a forest health 

problem?
• Are young trees growing well?

Implementation Effectiveness

Presenter Notes
Presentation Notes
The task after initiating Weyco’s Forest Strategy was to see if VR was implemented as planned and were VR practices effective. At keeping structures and species 
Here are the types of questions asked of monitoring (see slide)
 Let’s look at the progress:  



Basic Findings:
• Patches/groups generally better than

dispersed 
• Dispersed better for large live trees
• Larger groups better (small groups had fewer large 

snags,  were vulnerable to windthrow, higher logging 
costs)

Edge Effects:
• Few edge effects 
• At most, within 10m of edge
• May develop with time 

Structural Monitoring

Presenter Notes
Presentation Notes
Slide lists some summary points on findings of monitoring structural attributes in retention.  Group retention was better at keeping more structures, but dispersed trees did better at keeping large live trees (they were often used as the focus of dispersed retention)
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Habitat Benchmarks

 Comparisons of retention 
patches to benchmarks

Initially fewer large trees/ha
Less basal area/ha

Presenter Notes
Presentation Notes
So when they compared dispersed to group retention, groups were generally better, but how about when they compared retention to uncut controls?

In general, uncut areas had more large trees/ha more basal area/ ha than areas selected for retention (they were selecting poorer areas of the stand for retention)



Structural Monitoring
Linking to management

Select and refine stand-level practices
• Identify weakest aspects
• Suggest better alternatives

– shift emphasis on ecological anchors or 
increase patch sizes (e.g., tall snags)

Guide landscape-level planning
• Suggest mix of retention

Assess long-term trends

Presenter Notes
Presentation Notes
They used those findings to improve how they did VR.
Trained crews to look for better ecological anchors and representative stand areas.
Shifted to emphasize large trees even in patches (not just in dispersed)
Started moving operationally to  more to group retention but still included some dispersed

So practice improved over time



Stand level Practices: 
revising over time

Presenter Notes
Presentation Notes
And over time, results improved. Over time group size increased, snags increased, large trees increased



Goal: Not losing native species or subspecies 
due to human-induced disturbance

Presenter Notes
Presentation Notes
Structural monitoring is relatively simple – go see what structures are left after harvest (still takes lots of time and dollars).
But Weyco/MB also wanted to check on how species were responding to VR

That is a big question. The first task was to take this broad goal and break it into more manageable parts



Not a lot of species monitoring in BC

• Hunted species by hunter returns and some 
population surveys, monitoring transplants

• Species at risk some surveys (but years since we did 
more than inventory of NOGO and MAMU for example)
– Other species at risk?  On the coast NOGO and 

MAMU are the big ones.
– Sometimes check if WHAs or UWRs in places 

expected to be good, but we don’t usually check if the 
animal use them

• Birds – volunteer efforts

Presenter Notes
Presentation Notes
There isn’t a lot of monitoring of species in BC.  Due to cost and perhaps lack of clear objectives



Maintaining species

 Which ones to check?
 Umbrella; keystone; species at 

risk, representative of many guilds 
…
 Expensive to monitor!

Presenter Notes
Presentation Notes
Did the structures left during VR actually result in species being around?  Species monitoring can suck time and budget, so focused on stand level and on only two questions.  Did not look at effects of landscape zoning on species.



Species monitoring
Pilot studies and experiments

1999 2000 2001 2002 2003 2004
Birds X X X X X X X
Bryophytes X X
Canopy epiphytes X X X X X
Carabid beetles X X X X X
Amphibians X X X X X X X
Gastropods X X X X X X
Lichens X
Mycorrhizal fungi X X X X
Squirrels X
Vascular plants X X X X X X X

Species group
Operational Monitoring VRAM 

Sites

Presenter Notes
Presentation Notes
There are many species, but after literature reviews, they chose ones likely sensitive to forest age or structures or microclimate and looked at them in operational settings and in experiments (VRAM = variable retention adaptive management)


Structure

		

		BEC Group		Dispersed		Group		Mixed		Other		Total

		CDFmm		11		2		7		2		22

		CWHxm		16		17		19		12		64

		CWHmm/dm		11		18		5		8		42

		CWHvm/vh		9		50		6		27		92

		CWHwh1				7				0		7

		MHmm1				2				5		7

		Total		47		96		37		54		234





Species

		

		Species group		Operational Monitoring												VRAM Sites

				1999		2000		2001		2002		2003		2004

		Birds		X		X		X		X		X		X		X

		Bryophytes		X								X

		Canopy epiphytes						X		X		X		X		X

		Carabid beetles						X		X		X		X		X

		Amphibians		X		X		X		X		X		X		X

		Gastropods		X		X		X		X		X				X

		Lichens				X

		Mycorrhizal fungi						X				X		X		X

		Squirrels				X

		Vascular plants		X		X		X		X		X		X		X
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Two Key Questions: 

1. What is effect of retention type
and level on organisms?

2.   Are there edge effects?

Species Monitoring

Presenter Notes
Presentation Notes
They looked at several questions in these pilots of monitoring organisms, and I'll present some results for two questions (see slide).





Summary of initial results of
species monitoring

• Retention shows potential for maintaining 
species from the original forest that would 
not otherwise be present in a clearcut 

• Group retention is generally better than 
dispersed for maintaining species and larger 
groups better

(within the 0 – 30% range tested)

Presenter Notes
Presentation Notes
Lets get to the punchline first, then look at examples

Basically, retention does help to maintain species that would not be there in clearcuts, and group retention does better (not surprisingly) than retaining individual trees (even at same amount of retention).



Mycorrhizal fungi
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Presenter Notes
Presentation Notes
Some specific examples:

Fungi work focused on effect of edges.  As found in serval other studies, mychorhizae fungi quite sensitive to distance from edge. Deceasing into clearcuts.  That is long before Suzanne Simard’s book, but showing same thing – positive effects on fungal communities by having trees close by .
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Old Growth

Second Growth

Distance from forest patch (meters)

Average root colonization rate (%) / sample
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				Figure 1. Effect of distance from forest patch on root colonization rate by ectomycorrhizal fungi																																Figure 2. Effect of distance from forest patch on % root colonization by ectomycorrhizal fungi.

				Figure 3. Effect of distance from forest patch on ectomycorrhizal diversity																																Figure 4. Effect of distance from forest patch on the number of EM species.

				Figure 5. Effect of distance from forest patch on average root colonization rate in Second vs. Old Growth.																																Figure 6. Effect of distance from forest patch on ectomycorrhizal diversity in Second Growth vs. Old Growth
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Carabid Beetles

Presenter Notes
Presentation Notes
Some beetles seem to prefer edges though we don't know why, could like it there, could be stacking up there to avoid crossing opening. But some like forests.
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Carabid Beetle Abundance in VR

Study by Isobel Pearsall

Presenter Notes
Presentation Notes
Carabid beetles show relationships to type and edge.

basically there are groups of beetles that do much better in edges, but some that do better in forest than openings, and we can begin to see at what retention levels those groups are sustained in VR.

Some beetles that are negatively effected by edges - Zacotus and staphylinidsl



Carabid Beetles - Cluster Analysis

• Patches more 
similar to uncut 
old growth than 
the clearcut.

• 5% and 10% dispersed retention 
did not differ from the clearcut

• 30% dispersed retention 
provided more habitat for 
forest species
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Presenter Notes
Presentation Notes
Ground beetles may be a good indicator species for mature and old forests. Results show that different species prefer clearcut vs uncut areas.  Retention patches can maintain habitat for some of the OG “forest specialists”
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Bryophytes and vascular plants

Presenter Notes
Presentation Notes
Some monitoring happened for mosses and liverworts, more than for vascular plants



Bryophyte Cover on Logs

Study by Kella Sadler

Presenter Notes
Presentation Notes
Bryophytes also show some decrease next to edge and perhaps farther into opening.  They looked at old clearcuts to see if patterns at edges changed over time.  Certainly there was recovery of moss communities as time progressed but perhaps still lack of bryophytes when more than 50 m from forest edge. Some May be tough to colonize way out there.



Forest Birds

Presenter Notes
Presentation Notes
They had a few studies looking at birds in various types and amounts of VR.  I'll just show you some slides showing how some individual species were responding to retention.   



Dark-eyed Junco - Experimental
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Study by Ann Chan-MacLeod

Presenter Notes
Presentation Notes
Of course, many species, such as dark eyed juncos, do well in open areas (thus less retention), but our focus is on those less sanguine about removal of forest canopy.
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SW02

		Treatment		Station		Accipiter spp		AMRO		BHCO		BRCR		BTGW		CAVI		CBCH		CEWA		CONI		DEJU		GCKI		GCSP		HAFL		HAWO		HUVI		KILL		MACW		OSFL		OSPR		PISI		RBNU		RBSA		RECR		RTHA		RUHU		STJA		Swallow spp		SWTH		TOSO		TOWA		VASW		VATH		WAVI		WCSP		WETA		WIWA		WIWR		WWPE		YRWA		UNK				SpRich		TotalSpp		Shannon

		0.05		A				2																						3		1																						2		1																		1				12						1				7		23		1.46

		0.05		B				1																3						2																										1																		1				6										6		14		1.54

		0.05		C				1																2																										30																3		3										4						1				6		44		1.07

		0.05		D																				9				1		2						1				1																																						3										6		17		1.39

		0.05		E																				5						2																				16				1																1								4										6		29		1.32

		0.05		F				1																3						4																				3																						1		5				6				2						8		25		1.93

		0.1		A				4		1														3						3																								1																				4				2										7		18		1.83

		0.1		B		1		4																4						4																				21				1				1																				8										7		44		1.57

		0.1		C				2		1								1				2				1				4																								1																				1				7										9		20		1.90

		0.1		D				1										1												3																		1						1						1														1				13										8		22		1.43

		0.1		E				3																1						4		2																				1		1								1																7						1				8		21		1.80

		0.1		F				4																1																								1						1																								9										5		16		1.19

		0.3		A				4				1								1						1				9																				4														1				1		1				1				4		1		2		2				13		33		2.21

		0.3		B																				4		1				3																		1																										1				6						1				6		17		1.55

		0.3		C				3																						5												1																										2						1				5										6		17		1.61

		0.3		D																										4		1																		11				1																				1				2										6		20		1.33

		0.3		E				11				1																		2																								1														1		1								5										7		22		1.46

		0.3		F				3										1												3																		1						1		2																		4				3						1				8		19		1.96

		CC		A				2																1																																																						5						1				3		9		0.90

		CC		B				2																6																														1																								3										4		12		1.20

		CC		C				3																2																				1						2				1																								4										6		13		1.67

		CC		D				1																2																														1																		1						1										5		6		1.56

		CC		E				1																1																																																						6										3		8		0.74

		CC		F				6														1		1												1												2		1																1												3										8		16		1.81

		Control		A				4						1		1		4								3				6				1														1						2										1										1				8						2				12		35		2.19

		Control		B				2				1						7												9		2						1						1						3				1		1				1														3				6						3				13		41		2.23

		Control		C				5										4								1				6		4														2		1						2						6				3				3		1				1		1		11						3				15		54		2.43

		Control		D				4						1				4								1				8		1		1										1						1																				1				1				9						2				12		35		2.06

		Control		E				3																		2				8																								3						1				1				5		1				1				9						1				10		35		1.98

		Control		F				1						1				3						1		2				8																																												2				3				1		3				9		25		1.91





SW03

		Block		Treatment		Station		AMRO		BHGR		BLGR		BLSW		BRCR		BTGW		CAGO		CAVI		CBCH		CEWA		CORA		DEJU		GCKI		HAFL		HAWO		hummingbird sp.		HUVI		MACW		OCWA		OSFL		PSFL		RBNU		RBSA		RECR		REVI		RUHU		SMALL RODENT		STJA		SWTH		TOWA		TRSW		UNK		VASW		VATH		warbler sp.		WAVI		WCSP		WETA		WIWR		YEWA		YRWA		Total Ind.		Sp. Richness		Shannon (Diversity)

		Stillwater		0.05		A		3																						4				2														1				2		1				1																1						2				3						20		10		2.1809455606

						B		1																		4				7																1						1						2				1				1														1				1				4		24		11		2.0906363181

						C		4						3												1																																4														1												1				1		15		7		1.7489707508

						D		1																						4				3																								3																										1						12		5		1.4735023851

						E						1																		1				1																								4								1																		4						12		6		1.560710409

						F		1																						4				2												1												1																						2				3						14		7		1.8095142558

				0.1		A		3																1						1				3				1																				1																						1		1		3				1		16		10		2.1546193099

						B		4																1				2		3				1												2												1																						8				9						31		9		1.8848208638

						C		5																						3				2								1				1						2						3																						3				2						22		9		2.0867886696

						D												1						1		1				3				1								1																1																		1		1		1				3				1		16		12		2.360609114

						E		8																1						2		1																										5												1						1				2				1						22		8		1.737126694

						F		2																						2																						3						3		1																				4				4						18		6		1.7540041277

				0.3		A		3														2		1		7				3				9										1								1						1																				2				5		7						42		12		2.2036406826

						B		3																						3				7																								3				1				1				1												1		8		1				29		9		1.8984754396

						C		7																						7		2		6												1												2																										8				4		37		8		1.9096585234

						D		4										2								2				1				5		1										1												4				3																1						8						32		11		2.1581889536

						E		3										1						1		1				2				5												5						1		1				3																				1		2				2						28		13		2.373456798

						F		7										8								2				6		4		9										2								1						3						2						3								3						5						55		12		2.3142166953

				CC		A		3																						2																												5												1														5						16		4		1.322949511

						B		4																						3																												1																										5						13		4		1.2658567519

						C		2												2										3																												5														1												6						19		6		1.6356930862

						D		4																						3																												3										1																1						12		5		1.4735023851

						E																				2		1		2																						1						3																																9		5		1.5229550675

						F		2				1																		4																												4																																11		4		1.2636544319

				OG		A		9		2						1		2						1								5		10																		2						1				2		2		3								2		1								11						54		15		2.3438264036

						B		4								1		2						3								2		7		2				1												1		1		1		1						1		4				2				3				1						6						43		17		2.5864296383

						C		8								2		1						6								2		9		3																1						2						8		1				1				2				4				1		11						62		15		2.3967807095

						D		4										5														2		11		1												1						3				1						5		1								2		1		2				4		12				1		56		16		2.4032948736

						E		4								1		2														8		13																1		3						1						7		1								1								2		12				1		57		14		2.2003542879

						F		2								1		3						3								8		13								1										2						3				3		5		4				4				3										3				2		60		15		2.4627419538

		Stillwater Total						105		2		2		3		6		27		2		2		19		20		3		73		34		119		7		1		1		3		3		12		2		1		21		6		1		75		1		10		30		17		1		13		2		14		4		15		26		14		145		1		15





Tsitka_Species

		Year		Treatment		CBCH		DEJU		GCKI		HAFL		PSFL		VATH		WIWR

		2002		0		0		9		0		0		0		0		9

		2002		0		0		8		0		0		0		0		6

		2002		0		0		11		0		0		0		0		7

		2002		0		0		6		0		0		0		0		4

		2002		0		0		6		0		0		0		0		8

		2002		10		2		11		0		3		2		2		7

		2002		10		0		12		0		1		0		2		15

		2002		10		0		16		0		0		0		0		8

		2002		10		0		0		0		0		0		0		11

		2002		10		0		9		0		0		0		0		4

		2002		20		0		4		0		0		0		0		11

		2002		20		3		10		2		1		2		0		11

		2002		20		6		3		3		0		0		0		6

		2002		20		2		4		0		0		0		0		12

		2002		20		0		7		0		0		0		0		14

		2002		30		3		2		2		1		0		2		10

		2002		30		12		4		0		3		0		1		8

		2002		30		1		3		0		1		1		0		9

		2002		30		1		4		2		1		1		2		12

		2002		30		2		4		2		2		0		5		7

		2002		100		4		0		2		1		5		2		14

		2002		100		8		0		3		0		4		2		4

		2002		100		11		0		2		0		6		2		9

		2002		100		5		0		0		0		5		0		10

		2002		100		3		0		4		0		5		1		6

		2003		0		0		7		0		0		0		0		9

		2003		0		1		8		0		0		0		0		10

		2003		0		0		8		0		0		0		0		10

		2003		0		0		6		0		0		0		0		6

		2003		0		0		1		0		0		0		0		16

		2003		10		4		8		0		0		0		0		11

		2003		10		1		3		0		1		0		0		11

		2003		10		0		11		0		0		0		0		9

		2003		10		0		7		0		0		0		0		8

		2003		10		0		12		0		1		0		0		5

		2003		20		0		6		0		0		0		0		9

		2003		20		5		7		2		5		4		0		9

		2003		20		5		5		5		0		3		0		7

		2003		20		1		1		0		0		1		0		10

		2003		20		0		5		0		0		0		1		10

		2003		30		5		7		0		3		0		0		10

		2003		30		2		4		0		3		1		1		14

		2003		30		0		6		0		2		0		0		13

		2003		30		1		3		0		4		0		0		9

		2003		30		0		7		0		1		0		0		8

		2003		100		7		0		1		0		4		4		16

		2003		100		7		1		0		1		12		2		7

		2003		100		6		1		2		0		9		2		9

		2003		100		8		0		1		2		7		2		13

		2003		100		5		2		2		0		9		0		5





SW_Species

		Year		Treatment		AMRO		CBCH		DEJU		GCKI		HAFL		RUHU		SWTH		TOWA		VATH		WETA		WIWR

		2002		0		2		0		1		0		0		0		0		0		0		0		5

		2002		0		2		0		6		0		0		1		0		0		0		0		3

		2002		0		3		0		2		0		0		1		0		0		0		0		4

		2002		0		1		0		2		0		0		1		0		0		0		0		1

		2002		0		1		0		1		0		0		0		0		0		0		0		6

		2002		0		6		0		1		0		0		0		0		0		0		0		3

		2002		5		2		0		0		0		3		2		0		0		0		1		12

		2002		5		1		0		3		0		2		0		0		0		0		1		6

		2002		5		1		0		2		0		0		0		0		0		3		0		4

		2002		5		0		0		9		0		2		0		0		0		0		0		3

		2002		5		0		0		5		0		2		1		0		0		0		0		4

		2002		5		1		0		3		0		4		0		0		0		0		5		6

		2002		10		4		0		3		0		3		1		0		0		0		4		2

		2002		10		4		0		4		0		4		1		0		0		0		0		8

		2002		10		2		1		0		1		4		1		0		0		0		1		7

		2002		10		1		1		0		0		3		1		1		0		0		1		13

		2002		10		3		0		1		0		4		1		0		0		0		0		7

		2002		10		4		0		1		0		0		1		0		0		0		0		9

		2002		30		4		0		0		1		9		0		0		1		1		1		4

		2002		30		0		0		4		1		3		0		0		0		0		1		6

		2002		30		3		0		0		0		5		0		0		0		2		1		5

		2002		30		0		0		0		0		4		1		0		0		0		1		2

		2002		30		11		0		0		0		2		1		0		0		1		0		5

		2002		30		3		1		0		0		3		1		0		0		0		4		3

		2002		100		4		4		0		3		6		2		0		1		0		1		8

		2002		100		2		7		0		0		9		1		1		0		0		3		6

		2002		100		5		4		0		1		6		2		6		3		3		1		11

		2002		100		4		4		0		1		8		0		0		0		0		1		9

		2002		100		3		0		0		2		8		3		1		1		5		1		9

		2002		100		1		3		1		2		8		0		0		0		0		2		3

		2003		0		3		0		2		0		0		5		0		0		0		0		5

		2003		0		4		0		3		0		0		1		0		0		0		0		5

		2003		0		2		0		3		0		0		5		0		0		0		0		6

		2003		0		4		0		3		0		0		3		0		0		0		0		1

		2003		0		0		0		2		0		0		3		0		0		0		0		0

		2003		0		2		0		4		0		0		4		0		0		0		0		0

		2003		5		3		0		4		0		2		1		0		0		1		0		3

		2003		5		1		0		7		0		0		2		0		1		0		0		1

		2003		5		4		0		0		0		0		4		0		0		0		0		1

		2003		5		1		0		4		0		3		3		0		0		0		0		1

		2003		5		0		0		1		0		1		4		0		1		0		0		4

		2003		5		1		0		4		0		2		1		0		0		0		0		3

		2003		10		3		1		1		0		3		1		0		0		0		1		3

		2003		10		4		1		3		0		1		1		0		0		0		0		9

		2003		10		5		0		3		0		2		3		0		0		0		0		2

		2003		10		0		1		3		0		1		1		0		0		0		0		3

		2003		10		8		1		2		1		0		5		0		0		0		0		1

		2003		10		2		0		2		0		0		3		0		0		0		0		4

		2003		30		3		1		3		0		9		1		0		0		0		5		7

		2003		30		3		0		3		0		7		3		0		1		0		1		8

		2003		30		7		0		7		2		6		2		0		0		0		0		8

		2003		30		4		0		1		0		5		4		0		0		0		0		8

		2003		30		3		1		2		0		5		3		0		0		0		0		2

		2003		30		7		0		6		4		9		3		2		0		0		0		5

		2003		100		9		1		0		5		10		1		2		3		2		0		11

		2003		100		4		3		0		2		7		1		1		4		3		0		6

		2003		100		8		6		0		2		9		2		8		1		2		1		11

		2003		100		4		0		0		2		11		1		5		1		2		4		12

		2003		100		4		0		0		8		13		1		7		1		1		2		12

		2003		100		2		3		0		8		13		3		5		4		3		0		3

		GRAND				183		44		122		46		221		98		39		23		29		44		319

		TOTALS		2002		78		25		49		12		102		23		9		6		15		30		174

				2003		105		19		73		34		119		75		30		17		14		14		145



yellow= suffieient data
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CBCH03

								logy = .445 + .007x - .168x'

		trtmt		total				x		logx		y		logy		antilogy

		0		0				0		0		0		0		0

		0		1				1		0		0.452		-0.3448615652		2.8313919958

		0		0				2		0.3010299957		0.4084269607		-0.3888855974		2.5611025039

		0		0				3		0.4771212547		0.3858436292		-0.4135886661		2.4313284345

		0		0				4		0.6020599913		0.3718539215		-0.4296276342		2.3542572768

		10		4				5		0.6989700043		0.3625730393		-0.4406044929		2.304480509

		10		1				6		0.7781512504		0.3562705899		-0.4482200271		2.2712795463

		10		0				7		0.84509804		0.3520235293		-0.4534283073		2.2491764588

		10		0				8		0.903089987		0.3492808822		-0.4568251847		2.2350172644

		10		0				9		0.9542425094		0.3476872584		-0.4588112245		2.2268309993

		20		0				10		1		0.347		-0.4596705252		2.2233098907

		20		5				11		1.0413926852		0.3470460289		-0.4596129207		2.2235455416

		20		5				12		1.079181246		0.3476975507		-0.4587983687		2.2268837731

		20		1				13		1.1139433523		0.3488575168		-0.4573519149		2.2328395534

		20		0				14		1.1461280357		0.35045049		-0.4553733284		2.24104455

		30		5				15		1.1760912591		0.3524166685		-0.4529435587		2.2512134172

		30		2				16		1.2041199827		0.3547078429		-0.4501292088		2.2631213562

		30		0				17		1.2304489214		0.3572845812		-0.4469857256		2.276588728

		30		1				18		1.2552725051		0.3601142191		-0.4435597301		2.2914702286

		30		0				19		1.278753601		0.363169395		-0.4398907574		2.3076471029

		100		7				20		1.3010299957		0.3664269607		-0.4360125796		2.3250214329

		100		7				21		1.3222192947		0.3698671585		-0.4319542292		2.3435118749

		100		6				22		1.3424226808		0.3734729896		-0.4277408018		2.3630504277

		100		8				23		1.361727836		0.3772297235		-0.4233940947		2.3835799497

		100		5				24		1.3802112417		0.3811245114		-0.4189331194		2.405052225

								25		1.3979400087		0.3851460785		-0.4143745197		2.4274264428

								26		1.414973348		0.3892844775		-0.4097329131		2.4506679864

								27		1.4313637642		0.3935308876		-0.4050211749		2.4747474625

								28		1.4471580313		0.3978774507		-0.4002506733		2.4996399135

								29		1.4623979979		0.4023171364		-0.3954314686		2.5253241755

								30		1.4771212547		0.4068436292		-0.3905724803		2.55178235

								31		1.4913616938		0.4114512354		-0.3856816293		2.5789993664

								32		1.5051499783		0.4161348036		-0.3807659603		2.6069626174

								33		1.5185139399		0.4208896581		-0.3758317454		2.6356616539

								34		1.531478917		0.4257115419		-0.370884575		2.6650879272

								35		1.5440680444		0.4305965685		-0.3659294354		2.6952345708

								36		1.5563025008		0.4355411799		-0.3609707767		2.7260962155

								37		1.5682017241		0.4405421104		-0.3560125721		2.7576688303

								38		1.5797835966		0.4455963558		-0.3510583696		2.7899495864

								39		1.591064607		0.450701146		-0.3461113376		2.82293674

								40		1.6020599913		0.4558539215		-0.3411743049		2.8566295308

								41		1.6127838567		0.4610523121		-0.3362497957		2.8910280944

								42		1.6232492904		0.4662941192		-0.3313400617		2.9261333855

								43		1.6334684556		0.4715772995		-0.3264471089		2.9619471113

								44		1.6434526765		0.4768999504		-0.3215727228		2.998471673

								45		1.6532125138		0.4822602977		-0.3167184901		3.0357101149

								46		1.6627578317		0.4876566843		-0.3118858186		3.0736660791

								47		1.6720978579		0.4930875599		-0.3070759542		3.1123437661

								48		1.6812412374		0.4985514721		-0.302289997		3.1517478999

								49		1.69019608		0.5040470586		-0.2975289153		3.1918836972

								50		1.6989700043		0.5095730393		-0.2927935579		3.2327568399

								51		1.7075701761		0.5151282104		-0.2880846658		3.2743734516

								52		1.7160033436		0.5207114383		-0.2834028822		3.3167400753

								53		1.7242758696		0.5263216539		-0.2787487619		3.3598636554

								54		1.7323937598		0.5319578483		-0.2741227793		3.4037515205

								55		1.7403626895		0.5376190682		-0.2695253362		3.4484113684

								56		1.748188027		0.5433044115		-0.2649567686		3.4938512534

								57		1.7558748557		0.5490130242		-0.2604173527		3.5400795742

								58		1.7634279936		0.5547440971		-0.2559073103		3.5871050641

								59		1.7708520116		0.560496862		-0.2514268145		3.6349367815

								60		1.7781512504		0.5662705899		-0.2469759935		3.6835841021

								61		1.785329835		0.5720645877		-0.2425549354		3.7330567121

								62		1.7923916895		0.5778781962		-0.2381636915		3.7833646019

								63		1.7993405495		0.5837107877		-0.2338022803		3.8345180611

								64		1.806179974		0.5895617644		-0.2294706901		3.8865276733

								65		1.8129133566		0.5954305561		-0.2251688822		3.9394043133

								66		1.8195439355		0.6013166188		-0.2208967932		3.9931591426

								67		1.8260748027		0.6072194331		-0.2166543379		4.0478036078

								68		1.8325089127		0.6131385027		-0.212441411		4.1033494375

								69		1.8388490907		0.6190733528		-0.2082578893		4.1598086413

								70		1.84509804		0.6250235293		-0.2041036331		4.2171935079

								71		1.8512583487		0.6309885974		-0.1999784888		4.2755166046

								72		1.8573324964		0.6369681406		-0.1958822893		4.3347907764

								73		1.8633228601		0.6429617595		-0.1918148562		4.3950291462

								74		1.8692317197		0.6489690711		-0.1877760005		4.4562451147

								75		1.8750612634		0.6549897078		-0.1837655243		4.5184523607

								76		1.8808135923		0.6610233165		-0.1797832212		4.581664842

								77		1.8864907252		0.6670695582		-0.175828878		4.6458967962

								78		1.8920946027		0.6731281067		-0.1719022749		4.7111627422

								79		1.8976270913		0.6791986487		-0.1680031868		4.7774774811

								80		1.903089987		0.6852808822		-0.1641313839		4.8448560983

								81		1.9084850189		0.6913745168		-0.160286632		4.9133139652

								82		1.9138138524		0.6974792728		-0.1564686939		4.982866741

								83		1.9190780924		0.7035948805		-0.1526773292		5.0535303755

								84		1.9242792861		0.7097210799		-0.1489122953		5.125321111

								85		1.9294189257		0.7158576205		-0.1451733475		5.1982554849

								86		1.9344984512		0.7220042602		-0.1414602399		5.2723503328

								87		1.9395192526		0.7281607656		-0.1377727252		5.3476227913

								88		1.9444826722		0.7343269111		-0.1341105558		5.4240903006

								89		1.9493900066		0.7405024789		-0.1304734833		5.5017706082

								90		1.9542425094		0.7466872584		-0.1268612595		5.5806817723

								91		1.9590413923		0.7528810461		-0.1232736362		5.6608421649

								92		1.9637878273		0.759083645		-0.1197103657		5.7422704754

								93		1.9684829486		0.7652948646		-0.1161712009		5.8249857149

								94		1.9731278536		0.7715145206		-0.1126558957		5.9090072195

								95		1.9777236053		0.7777424343		-0.1091642049		5.9943546547

								96		1.982271233		0.7839784328		-0.1056958845		6.0810480192

								97		1.9867717343		0.7902223486		-0.102250692		6.1691076494

								98		1.9912260757		0.7964740193		-0.0988283862		6.2585542237

								99		1.9956351946		0.8027332873		-0.0954287276		6.349408767

								100		2		0.809		-0.0920514784		6.4416926552
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DEJU02

		STILLWATER						y = 18.04x - 0.0484										TSITIKA						y = 102.73x - 0.2778

		0		0		1				0		0		0				0		0		9				0		0		0

		0		0		6				1		1		17.9916				0		0		8				1		1		102.4522

		0		0		2				2		0.5		8.9716				0		0		11				2		0.5		51.0872

		0		0		2				3		0.3333333333		5.9649333333				0		0		6				3		0.3333333333		33.9655333333

		0		0		1				4		0.25		4.4616				0		0		6				4		0.25		25.4047

		0		0		1				5		0.2		3.5596				10		0.1		11				5		0.2		20.2682

		5		0.2		0				6		0.1666666667		2.9582666667				10		0.1		12				6		0.1666666667		16.8438666667

		5		0.2		3				7		0.1428571429		2.5287428571				10		0.1		16				7		0.1428571429		14.3979142857

		5		0.2		2				8		0.125		2.2066				10		0.1		0				8		0.125		12.56345

		5		0.2		9				9		0.1111111111		1.9560444444				10		0.1		9				9		0.1111111111		11.1366444444

		5		0.2		5				10		0.1		1.7556				20		0.05		4				10		0.1		9.9952

		5		0.2		3				11		0.0909090909		1.5916				20		0.05		10				11		0.0909090909		9.0612909091

		10		0.1		3				12		0.0833333333		1.4549333333				20		0.05		3				12		0.0833333333		8.2830333333

		10		0.1		4				13		0.0769230769		1.3392923077				20		0.05		4				13		0.0769230769		7.6245076923

		10		0.1		0				14		0.0714285714		1.2401714286				20		0.05		7				14		0.0714285714		7.0600571429

		10		0.1		0				15		0.0666666667		1.1542666667				30		0.0333333333		2				15		0.0666666667		6.5708666667

		10		0.1		1				16		0.0625		1.0791				30		0.0333333333		4				16		0.0625		6.142825

		10		0.1		1				17		0.0588235294		1.0127764706				30		0.0333333333		3				17		0.0588235294		5.7651411765

		30		0.0333333333		0				18		0.0555555556		0.9538222222				30		0.0333333333		4				18		0.0555555556		5.4294222222

		30		0.0333333333		4				19		0.0526315789		0.9010736842				30		0.0333333333		4				19		0.0526315789		5.1290421053

		30		0.0333333333		0				20		0.05		0.8536				100		0.01		0				20		0.05		4.8587

		30		0.0333333333		0				21		0.0476190476		0.810647619				100		0.01		0				21		0.0476190476		4.6141047619

		30		0.0333333333		0				22		0.0454545455		0.7716				100		0.01		0				22		0.0454545455		4.3917454545

		30		0.0333333333		0				23		0.0434782609		0.7359478261				100		0.01		0				23		0.0434782609		4.1887217391

		100		0.01		0				24		0.0416666667		0.7032666667				100		0.01		0				24		0.0416666667		4.0026166667

		100		0.01		0				25		0.04		0.6732												25		0.04		3.8314

		100		0.01		0				26		0.0384615385		0.6454461538												26		0.0384615385		3.6733538462

		100		0.01		0				27		0.037037037		0.6197481481												27		0.037037037		3.5270148148

		100		0.01		0				28		0.0357142857		0.5958857143												28		0.0357142857		3.3911285714

		100		0.01		1				29		0.0344827586		0.5736689655												29		0.0344827586		3.2646137931

										30		0.0333333333		0.5529333333												30		0.0333333333		3.1465333333

										31		0.0322580645		0.5335354839												31		0.0322580645		3.0360709677

										32		0.03125		0.51535												32		0.03125		2.9325125

										33		0.0303030303		0.4982666667												33		0.0303030303		2.835230303

										34		0.0294117647		0.4821882353												34		0.0294117647		2.7436705882

										35		0.0285714286		0.4670285714												35		0.0285714286		2.6573428571

										36		0.0277777778		0.4527111111												36		0.0277777778		2.5758111111

										37		0.027027027		0.4391675676												37		0.027027027		2.4986864865

										38		0.0263157895		0.4263368421												38		0.0263157895		2.4256210526

										39		0.0256410256		0.4141641026												39		0.0256410256		2.3563025641

										40		0.025		0.4026												40		0.025		2.29045

										41		0.0243902439		0.3916												41		0.0243902439		2.2278097561

										42		0.0238095238		0.3811238095												42		0.0238095238		2.168152381

										43		0.023255814		0.3711348837												43		0.023255814		2.1112697674

										44		0.0227272727		0.3616												44		0.0227272727		2.0569727273

										45		0.0222222222		0.3524888889												45		0.0222222222		2.0050888889

										46		0.0217391304		0.343773913												46		0.0217391304		1.9554608696

										47		0.0212765957		0.3354297872												47		0.0212765957		1.9079446809

										48		0.0208333333		0.3274333333												48		0.0208333333		1.8624083333

										49		0.0204081633		0.3197632653												49		0.0204081633		1.8187306122

										50		0.02		0.3124												50		0.02		1.7768

										51		0.0196078431		0.3053254902												51		0.0196078431		1.7365137255

										52		0.0192307692		0.2985230769												52		0.0192307692		1.6977769231

										53		0.0188679245		0.2919773585												53		0.0188679245		1.6605018868

										54		0.0185185185		0.2856740741												54		0.0185185185		1.6246074074

										55		0.0181818182		0.2796												55		0.0181818182		1.5900181818

										56		0.0178571429		0.2737428571												56		0.0178571429		1.5566642857

										57		0.0175438596		0.2680912281												57		0.0175438596		1.5244807018

										58		0.0172413793		0.2626344828												58		0.0172413793		1.4934068966

										59		0.0169491525		0.2573627119												59		0.0169491525		1.4633864407

										60		0.0166666667		0.2522666667												60		0.0166666667		1.4343666667

										61		0.0163934426		0.2473377049												61		0.0163934426		1.4062983607

										62		0.0161290323		0.2425677419												62		0.0161290323		1.3791354839

										63		0.0158730159		0.2379492063												63		0.0158730159		1.3528349206

										64		0.015625		0.233475												64		0.015625		1.32735625

										65		0.0153846154		0.2291384615												65		0.0153846154		1.3026615385

										66		0.0151515152		0.2249333333												66		0.0151515152		1.2787151515

										67		0.0149253731		0.2208537313												67		0.0149253731		1.2554835821

										68		0.0147058824		0.2168941176												68		0.0147058824		1.2329352941

										69		0.0144927536		0.2130492754												69		0.0144927536		1.2110405797

										70		0.0142857143		0.2093142857												70		0.0142857143		1.1897714286

										71		0.014084507		0.205684507												71		0.014084507		1.1691014085

										72		0.0138888889		0.2021555556												72		0.0138888889		1.1490055556

										73		0.0136986301		0.1987232877												73		0.0136986301		1.129460274

										74		0.0135135135		0.1953837838												74		0.0135135135		1.1104432432

										75		0.0133333333		0.1921333333												75		0.0133333333		1.0919333333

										76		0.0131578947		0.1889684211												76		0.0131578947		1.0739105263

										77		0.012987013		0.1858857143												77		0.012987013		1.0563558442

										78		0.0128205128		0.1828820513												78		0.0128205128		1.0392512821

										79		0.0126582278		0.1799544304												79		0.0126582278		1.0225797468

										80		0.0125		0.1771												80		0.0125		1.006325

										81		0.012345679		0.1743160494												81		0.012345679		0.9904716049

										82		0.012195122		0.1716												82		0.012195122		0.975004878

										83		0.0120481928		0.1689493976												83		0.0120481928		0.9599108434

										84		0.0119047619		0.1663619048												84		0.0119047619		0.9451761905

										85		0.0117647059		0.1638352941												85		0.0117647059		0.9307882353

										86		0.011627907		0.1613674419												86		0.011627907		0.9167348837

										87		0.0114942529		0.1589563218												87		0.0114942529		0.9030045977

										88		0.0113636364		0.1566												88		0.0113636364		0.8895863636

										89		0.0112359551		0.1542966292												89		0.0112359551		0.8764696629

										90		0.0111111111		0.1520444444												90		0.0111111111		0.8636444444

										91		0.010989011		0.1498417582												91		0.010989011		0.8511010989

										92		0.0108695652		0.1476869565												92		0.0108695652		0.8388304348

										93		0.0107526882		0.1455784946												93		0.0107526882		0.8268236559

										94		0.0106382979		0.1435148936												94		0.0106382979		0.8150723404

										95		0.0105263158		0.1414947368												95		0.0105263158		0.8035684211

										96		0.0104166667		0.1395166667												96		0.0104166667		0.7923041667

										97		0.0103092784		0.1375793814												97		0.0103092784		0.7812721649

										98		0.0102040816		0.1356816327												98		0.0102040816		0.7704653061

										99		0.0101010101		0.1338222222												99		0.0101010101		0.7598767677

										100		0.01		0.132												100		0.01		0.7495
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33.9655333333

6

2

4.4616

25.4047

6

1

3.5596

20.2682

11

1

2.9582666667

16.8438666667

12

0

2.5287428571

14.3979142857

16

3

2.2066

12.56345

0

2

1.9560444444

11.1366444444

9

9

1.7556

9.9952

4

5

1.5916

9.0612909091

10

3

1.4549333333

8.2830333333

3

3

1.3392923077

7.6245076923

4

4

1.2401714286

7.0600571429

7

0

1.1542666667

6.5708666667

2

0

1.0791

6.142825

4

1

1.0127764706

5.7651411765

3

1

0.9538222222

5.4294222222

4

0

0.9010736842

5.1290421053

4

4

0.8536

4.8587

0

0

0.810647619

4.6141047619

0

0

0.7716

4.3917454545

0

0

0.7359478261

4.1887217391

0

0

0.7032666667

4.0026166667

0

0

0.6732

3.8314

0

0.6454461538

3.6733538462

0

0.6197481481

3.5270148148

0

0.5958857143

3.3911285714

0

0.5736689655

3.2646137931

1

0.5529333333

3.1465333333

0.5335354839

3.0360709677

0.51535

2.9325125

0.4982666667

2.835230303

0.4821882353

2.7436705882

0.4670285714

2.6573428571

0.4527111111

2.5758111111

0.4391675676

2.4986864865

0.4263368421

2.4256210526

0.4141641026

2.3563025641

0.4026

2.29045

0.3916

2.2278097561

0.3811238095

2.168152381

0.3711348837

2.1112697674

0.3616

2.0569727273

0.3524888889

2.0050888889

0.343773913

1.9554608696

0.3354297872

1.9079446809

0.3274333333

1.8624083333

0.3197632653

1.8187306122

0.3124

1.7768

0.3053254902

1.7365137255

0.2985230769

1.6977769231

0.2919773585

1.6605018868

0.2856740741

1.6246074074

0.2796

1.5900181818

0.2737428571

1.5566642857

0.2680912281

1.5244807018

0.2626344828

1.4934068966

0.2573627119

1.4633864407

0.2522666667

1.4343666667

0.2473377049

1.4062983607

0.2425677419

1.3791354839

0.2379492063

1.3528349206

0.233475

1.32735625

0.2291384615

1.3026615385

0.2249333333

1.2787151515

0.2208537313

1.2554835821

0.2168941176

1.2329352941

0.2130492754

1.2110405797

0.2093142857

1.1897714286

0.205684507

1.1691014085

0.2021555556

1.1490055556

0.1987232877

1.129460274

0.1953837838

1.1104432432

0.1921333333

1.0919333333

0.1889684211

1.0739105263

0.1858857143

1.0563558442

0.1828820513

1.0392512821

0.1799544304

1.0225797468

0.1771

1.006325

0.1743160494

0.9904716049

0.1716

0.975004878

0.1689493976

0.9599108434

0.1663619048

0.9451761905

0.1638352941

0.9307882353

0.1613674419

0.9167348837

0.1589563218

0.9030045977

0.1566

0.8895863636

0.1542966292

0.8764696629

0.1520444444

0.8636444444

0.1498417582

0.8511010989

0.1476869565

0.8388304348

0.1455784946

0.8268236559

0.1435148936

0.8150723404

0.1414947368

0.8035684211

0.1395166667

0.7923041667

0.1375793814

0.7812721649

0.1356816327

0.7704653061

0.1338222222

0.7598767677

0.132

0.7495



GCKI03

		STILLWATER						y = 10.17x + 1.4604																= 73.282x + 1.258

		0		0		2				0		0		0				0		0		7				0		0		0

		0		0		3				0.1		10		103.1604				0		0		8				0.1		10		734.078

		0		0		3				0.2		5		52.3104				0		0		8				0.2		5		367.668

		0		0		3				0.3		3.3333333333		35.3604				0		0		6				0.3		3.3333333333		245.5313333333

		0		0		2				0.4		2.5		26.8854				0		0		1				0.4		2.5		184.463

		0		0		4				0.5		2		21.8004				10		0.1		8				0.5		2		147.822

		5		0.2		4				0.6		1.6666666667		18.4104				10		0.1		3				0.6		1.6666666667		123.3946666667

		5		0.2		7				0.7		1.4285714286		15.9889714286				10		0.1		11				0.7		1.4285714286		105.9465714286

		5		0.2		0				0.8		1.25		14.1729				10		0.1		7				0.8		1.25		92.8605

		5		0.2		4				0.9		1.1111111111		12.7604				10		0.1		12				0.9		1.1111111111		82.6824444444

		5		0.2		1				1		1		11.6304				20		0.05		6				2		0.5		37.899

		5		0.2		4				2		0.5		6.5454				20		0.05		7				3		0.3333333333		25.6853333333

		10		0.1		1				3		0.3333333333		4.8504				20		0.05		5				4		0.25		19.5785

		10		0.1		3				4		0.25		4.0029				20		0.05		1				5		0.2		15.9144

		10		0.1		3				5		0.2		3.4944				20		0.05		5				6		0.1666666667		13.4716666667

		10		0.1		3				6		0.1666666667		3.1554				30		0.0333333333		7				7		0.1428571429		11.7268571429

		10		0.1		2				7		0.1428571429		2.9132571429				30		0.0333333333		4				8		0.125		10.41825

		10		0.1		2				8		0.125		2.73165				30		0.0333333333		6				9		0.1111111111		9.4004444444

		30		0.0333333333		3				9		0.1111111111		2.5904				30		0.0333333333		3				10		0.1		8.5862

		30		0.0333333333		3				10		0.1		2.4774				30		0.0333333333		7				11		0.0909090909		7.92

		30		0.0333333333		7				11		0.0909090909		2.3849454545				100		0.01		0				12		0.0833333333		7.3648333333

		30		0.0333333333		1				12		0.0833333333		2.3079				100		0.01		1				13		0.0769230769		6.8950769231

		30		0.0333333333		2				13		0.0769230769		2.2427076923				100		0.01		1				14		0.0714285714		6.4924285714

		30		0.0333333333		6				14		0.0714285714		2.1868285714				100		0.01		0				15		0.0666666667		6.1434666667

		100		0.01		0				15		0.0666666667		2.1384				100		0.01		2				16		0.0625		5.838125

		100		0.01		0				16		0.0625		2.096025												17		0.0588235294		5.5687058824

		100		0.01		0				17		0.0588235294		2.0586352941												18		0.0555555556		5.3292222222

		100		0.01		0				18		0.0555555556		2.0254												19		0.0526315789		5.1149473684

		100		0.01		0				19		0.0526315789		1.9956631579												20		0.05		4.9221

		100		0.01		0				20		0.05		1.9689												21		0.0476190476		4.7476190476

										21		0.0476190476		1.9446857143												22		0.0454545455		4.589

										22		0.0454545455		1.9226727273												23		0.0434782609		4.444173913

										23		0.0434782609		1.902573913												24		0.0416666667		4.3114166667

										24		0.0416666667		1.88415												25		0.04		4.18928

										25		0.04		1.8672												26		0.0384615385		4.0765384615

										26		0.0384615385		1.8515538462												27		0.037037037		3.9721481481

										27		0.037037037		1.8370666667												28		0.0357142857		3.8752142857

										28		0.0357142857		1.8236142857												29		0.0344827586		3.7849655172

										29		0.0344827586		1.8110896552												30		0.0333333333		3.7007333333

										30		0.0333333333		1.7994												31		0.0322580645		3.6219354839

										31		0.0322580645		1.7884645161												32		0.03125		3.5480625

										32		0.03125		1.7782125												33		0.0303030303		3.4786666667

										33		0.0303030303		1.7685818182												34		0.0294117647		3.4133529412

										34		0.0294117647		1.7595176471												35		0.0285714286		3.3517714286

										35		0.0285714286		1.7509714286												36		0.0277777778		3.2936111111

										36		0.0277777778		1.7429												37		0.027027027		3.2385945946

										37		0.027027027		1.7352648649												38		0.0263157895		3.1864736842

										38		0.0263157895		1.7280315789												39		0.0256410256		3.137025641

										39		0.0256410256		1.7211692308												40		0.025		3.09005

										40		0.025		1.71465												41		0.0243902439		3.0453658537

										41		0.0243902439		1.7084487805												42		0.0238095238		3.0028095238

										42		0.0238095238		1.7025428571												43		0.023255814		2.9622325581

										43		0.023255814		1.6969116279												44		0.0227272727		2.9235

										44		0.0227272727		1.6915363636												45		0.0222222222		2.8864888889

										45		0.0222222222		1.6864												46		0.0217391304		2.8510869565

										46		0.0217391304		1.6814869565												47		0.0212765957		2.8171914894

										47		0.0212765957		1.6767829787												48		0.0208333333		2.7847083333

										48		0.0208333333		1.672275												49		0.0204081633		2.7535510204

										49		0.0204081633		1.6679510204												50		0.02		2.72364

										50		0.02		1.6638												51		0.0196078431		2.6949019608

										51		0.0196078431		1.6598117647												52		0.0192307692		2.6672692308

										52		0.0192307692		1.6559769231												53		0.0188679245		2.6406792453

										53		0.0188679245		1.6522867925												54		0.0185185185		2.6150740741

										54		0.0185185185		1.6487333333												55		0.0181818182		2.5904

										55		0.0181818182		1.6453090909												56		0.0178571429		2.5666071429

										56		0.0178571429		1.6420071429												57		0.0175438596		2.5436491228

										57		0.0175438596		1.6388210526												58		0.0172413793		2.5214827586

										58		0.0172413793		1.6357448276												59		0.0169491525		2.5000677966

										59		0.0169491525		1.6327728814												60		0.0166666667		2.4793666667

										60		0.0166666667		1.6299												61		0.0163934426		2.4593442623

										61		0.0163934426		1.6271213115												62		0.0161290323		2.4399677419

										62		0.0161290323		1.6244322581												63		0.0158730159		2.4212063492

										63		0.0158730159		1.6218285714												64		0.015625		2.40303125

										64		0.015625		1.61930625												65		0.0153846154		2.3854153846

										65		0.0153846154		1.6168615385												66		0.0151515152		2.3683333333

										66		0.0151515152		1.6144909091												67		0.0149253731		2.351761194

										67		0.0149253731		1.6121910448												68		0.0147058824		2.3356764706

										68		0.0147058824		1.6099588235												69		0.0144927536		2.320057971

										69		0.0144927536		1.6077913043												70		0.0142857143		2.3048857143

										70		0.0142857143		1.6056857143												71		0.014084507		2.2901408451

										71		0.014084507		1.6036394366												72		0.0138888889		2.2758055556

										72		0.0138888889		1.60165												73		0.0136986301		2.2618630137

										73		0.0136986301		1.5997150685												74		0.0135135135		2.2482972973

										74		0.0135135135		1.5978324324												75		0.0133333333		2.2350933333

										75		0.0133333333		1.596												76		0.0131578947		2.2222368421

										76		0.0131578947		1.5942157895												77		0.012987013		2.2097142857

										77		0.012987013		1.5924779221												78		0.0128205128		2.1975128205

										78		0.0128205128		1.5907846154												79		0.0126582278		2.1856202532

										79		0.0126582278		1.5891341772												80		0.0125		2.174025

										80		0.0125		1.587525												81		0.012345679		2.1627160494

										81		0.012345679		1.5859555556												82		0.012195122		2.1516829268

										82		0.012195122		1.5844243902												83		0.0120481928		2.1409156627

										83		0.0120481928		1.5829301205												84		0.0119047619		2.1304047619

										84		0.0119047619		1.5814714286												85		0.0117647059		2.1201411765

										85		0.0117647059		1.5800470588												86		0.011627907		2.1101162791

										86		0.011627907		1.578655814												87		0.0114942529		2.1003218391

										87		0.0114942529		1.5772965517												88		0.0113636364		2.09075

										88		0.0113636364		1.5759681818												89		0.0112359551		2.0813932584

										89		0.0112359551		1.5746696629												90		0.0111111111		2.0722444444

										90		0.0111111111		1.5734												91		0.010989011		2.0632967033

										91		0.010989011		1.5721582418												92		0.0108695652		2.0545434783

										92		0.0108695652		1.5709434783												93		0.0107526882		2.0459784946

										93		0.0107526882		1.5697548387												94		0.0106382979		2.0375957447

										94		0.0106382979		1.5685914894												95		0.0105263158		2.0293894737

										95		0.0105263158		1.5674526316												96		0.0104166667		2.0213541667

										96		0.0104166667		1.5663375												97		0.0103092784		2.0134845361

										97		0.0103092784		1.5652453608												98		0.0102040816		2.0057755102

										98		0.0102040816		1.5641755102												99		0.0101010101		1.9982222222

										99		0.0101010101		1.5631272727												100		0.01		1.99082

										100		0.01		1.5621
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Stillwater

Tsitika

FIT-SW

FIT-TS

Retention Level

Total Individuals

DEJU 2003
Exp.

2

7

103.1604

734.078

3

8

52.3104

367.668

3

8

35.3604

245.5313333333

3

6

26.8854

184.463

2

1

21.8004

147.822

4

8

18.4104

123.3946666667

4

3

15.9889714286

105.9465714286

7

11

14.1729

92.8605

0

7

12.7604

82.6824444444

4

12

11.6304

37.899

1

6

6.5454

25.6853333333

4

7

4.8504

19.5785

1

5

4.0029

15.9144

3

1

3.4944

13.4716666667

3

5

3.1554

11.7268571429

3

7

2.9132571429

10.41825

2

4

2.73165

9.4004444444

2

6

2.5904

8.5862

3

3

2.4774

7.92

3

7

2.3849454545

7.3648333333

7

0

2.3079

6.8950769231

1

1

2.2427076923

6.4924285714

2

1

2.1868285714

6.1434666667

6

0

2.1384

5.838125

0

2

2.096025

5.5687058824
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						HAFL02: y = 3.232 + .043x - 6.448x'								HAFL03: y = 4.061 + .069x - 18.622x'

		x		1/X				Y 02						Y 03

		0		0				0						0

		1		1				-3.173						-14.492

		2		0.5				0.094						-5.112

		3		0.3333333333				1.2116666667						-1.9393333333

		4		0.25				1.792						-0.3185

		5		0.2				2.1574						0.6816

		6		0.1666666667				2.4153333333						1.3713333333

		7		0.1428571429				2.6118571429						1.8837142857

		8		0.125				2.77						2.28525

		9		0.1111111111				2.9025555556						2.6128888889

		10		0.1				3.0172						2.8888

		11		0.0909090909				3.1188181818						3.1270909091

		12		0.0833333333				3.2106666667						3.3371666667

		13		0.0769230769				3.295						3.5255384615

		14		0.0714285714				3.3734285714						3.6968571429

		15		0.0666666667				3.4471333333						3.8545333333

		16		0.0625				3.517						4.001125

		17		0.0588235294				3.5837058824						4.1385882353

		18		0.0555555556				3.6477777778						4.2684444444

		19		0.0526315789				3.7096315789						4.3918947368

		20		0.05				3.7696						4.5099

		21		0.0476190476				3.827952381						4.6232380952

		22		0.0454545455				3.8849090909						4.7325454545

		23		0.0434782609				3.9406521739						4.8383478261

		24		0.0416666667				3.9953333333						4.9410833333

		25		0.04				4.04908						5.04112

		26		0.0384615385				4.102						5.1387692308

		27		0.037037037				4.1541851852						5.2342962963

		28		0.0357142857				4.2057142857						5.3279285714

		29		0.0344827586				4.2566551724						5.419862069

		30		0.0333333333				4.3070666667						5.5102666667

		31		0.0322580645				4.357						5.5992903226

		32		0.03125				4.4065						5.6870625

		33		0.0303030303				4.4556060606						5.7736969697

		34		0.0294117647				4.5043529412						5.8592941176

		35		0.0285714286				4.5527714286						5.9439428571

		36		0.0277777778				4.6008888889						6.0277222222

		37		0.027027027				4.6487297297						6.1107027027

		38		0.0263157895				4.6963157895						6.1929473684

		39		0.0256410256				4.7436666667						6.2745128205

		40		0.025				4.7908						6.35545

		41		0.0243902439				4.8377317073						6.435804878

		42		0.0238095238				4.8844761905						6.5156190476

		43		0.023255814				4.9310465116						6.5949302326

		44		0.0227272727				4.9774545455						6.6737727273

		45		0.0222222222				5.0237111111						6.7521777778

		46		0.0217391304				5.069826087						6.830173913

		47		0.0212765957				5.1158085106						6.907787234

		48		0.0208333333				5.1616666667						6.9850416667

		49		0.0204081633				5.2074081633						7.0619591837

		50		0.02				5.25304						7.13856

		51		0.0196078431				5.2985686275						7.2148627451

		52		0.0192307692				5.344						7.2908846154

		53		0.0188679245				5.3893396226						7.3666415094

		54		0.0185185185				5.4345925926						7.4421481481

		55		0.0181818182				5.4797636364						7.5174181818

		56		0.0178571429				5.5248571429						7.5924642857

		57		0.0175438596				5.569877193						7.6672982456

		58		0.0172413793				5.6148275862						7.7419310345

		59		0.0169491525				5.6597118644						7.8163728814

		60		0.0166666667				5.7045333333						7.8906333333

		61		0.0163934426				5.749295082						7.9647213115

		62		0.0161290323				5.794						8.0386451613

		63		0.0158730159				5.8386507937						8.1124126984

		64		0.015625				5.88325						8.18603125

		65		0.0153846154				5.9278						8.2595076923

		66		0.0151515152				5.9723030303						8.3328484848

		67		0.0149253731				6.016761194						8.4060597015

		68		0.0147058824				6.0611764706						8.4791470588

		69		0.0144927536				6.1055507246						8.552115942

		70		0.0142857143				6.1498857143						8.6249714286

		71		0.014084507				6.1941830986						8.6977183099

		72		0.0138888889				6.2384444444						8.7703611111

		73		0.0136986301				6.2826712329						8.8429041096

		74		0.0135135135				6.3268648649						8.9153513514

		75		0.0133333333				6.3710266667						8.9877066667

		76		0.0131578947				6.4151578947						9.0599736842

		77		0.012987013				6.4592597403						9.1321558442

		78		0.0128205128				6.5033333333						9.2042564103

		79		0.0126582278				6.5473797468						9.276278481

		80		0.0125				6.5914						9.348225

		81		0.012345679				6.6353950617						9.4200987654

		82		0.012195122				6.6793658537						9.491902439

		83		0.0120481928				6.723313253						9.5636385542

		84		0.0119047619				6.7672380952						9.6353095238

		85		0.0117647059				6.8111411765						9.7069176471

		86		0.011627907				6.8550232558						9.7784651163

		87		0.0114942529				6.8988850575						9.849954023

		88		0.0113636364				6.9427272727						9.9213863636

		89		0.0112359551				6.9865505618						9.9927640449

		90		0.0111111111				7.0303555556						10.0640888889

		91		0.010989011				7.0741428571						10.1353626374

		92		0.0108695652				7.1179130435						10.2065869565

		93		0.0107526882				7.1616666667						10.2777634409

		94		0.0106382979				7.2054042553						10.348893617

		95		0.0105263158				7.2491263158						10.4199789474

		96		0.0104166667				7.2928333333						10.4910208333

		97		0.0103092784				7.3365257732						10.5620206186

		98		0.0102040816				7.3802040816						10.6329795918

		99		0.0101010101				7.4238686869						10.7038989899

		100		0.01				7.46752						10.77478
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Study by Mike Preston

Presenter Notes
Presentation Notes
Pacific Wrens have a wide range of abundance on both clearcut and uncut sites.  They show a trend of increasing abundance with greater retention.
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PSFL

		Site		Mean		SE		X axis

		KDWR039		3.3		1.2		100

		KDWR06		1.3		0.6		100

		MDWR012		5.6		0.3		100

		MDWR015		2.6		0.3		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0		0		0

		OP13252		0		0		0

		OP2250		0		0		0

		OP2256		0.3		0.3		100

		OP2276		0.3		0.3		100

		OP2876		0		0		0

		OP2880		1		0		38.3

		OP3044		0.6		0.3		0

		OP352		0		0		0

		OP38250		6.3		0.3		100

		OP3832		0.6		0.3		49

		OP3877		0		0		0

		OP4071		0.3		0.3		0

		OP430		0		0		0

		R789		0.6		0.6		36.3

		R799		0.3		0.3		37.5

		R800		0		0		29.2

		R809		0		0		22.8

		R815		0		0		14.9

		R816		0		0		10.2

		R818		1		0.6		26.5

		R825		4		0.6		53.2

		R919		1.3		0.3		40.7

		R925		0		0		51.6

		R966		6		1		100

		R998		0		0		0

		TDWR014		2		1.5		100

		UWR047		6		0.6		100

		UWR091		0.6		0.6		100
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CBCH

		Site		Mean		SE		X axis

		KDWR039		6.6667		0.3333		100

		KDWR06		8.25		3.1983		100

		MDWR012		5		0		100

		MDWR015		8.6667		1.2019		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0		0		0

		OP13252		0		0		0

		OP2250		0		0		0

		OP2256		4.3333		0.6667		100

		OP2276		2.6667		1.6667		100

		OP2876		0		0		0

		OP2880		3.6667		1.6667		38.3

		OP3044		0		0		0

		OP352		0		0		0

		OP38250		7.3333		0.3333		100

		OP3832		1.3333		0.3333		49

		OP3877		0		0		0

		OP4071		1.3333		0.8819		0

		OP430		0		0		0

		R789		3		1		36.3

		R799		0.3333		0.3333		37.5

		R800		0		0		29.2

		R809		0.6667		0.6667		22.8

		R815		0.6667		0.3333		14.9

		R816		0.6667		0.6667		10.2

		R818		3.3333		1.3333		26.5

		R825		5		0.5774		53.2

		R919		2		1.1547		40.7

		R925		0		0		51.6

		R966		8.6667		1.7638		100

		R998		0		0		0

		TDWR014		4.3333		0.3333		100

		UWR047		3		0		100

		UWR091		4.6667		2.0276		100
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WIWR

		Site		Mean		SE		X axis

		KDWR039		4.6667		0.8819		100

		KDWR06		7.3333		0.3333		100

		MDWR012		5		0.5774		100

		MDWR015		2.6667		1.2019		100

		OP1170		0		0		100

		OP1180		1.3333		0.3333		0

		OP1201		4.3333		0.3333		0

		OP1202		2		0.5774		0

		OP13252		0		0		0

		OP2250		1		0.5774		0

		OP2256		4.6667		0.6667		100

		OP2276		6		0.5774		100

		OP2876		3		1.1547		0

		OP2880		4.3333		1.2019		38.3

		OP3044		2.6667		0.8819		0

		OP352		2.3333		0.6667		0

		OP38250		4		1.7321		100

		OP3832		6.3333		0.6667		49

		OP3877		1.6667		0.6667		0

		OP4071		3.3333		0.6667		0

		OP430		1.6667		0.8819		0

		R789		3.3333		0.6667		36.3

		R799		2.3333		0.3333		37.5

		R800		3.3333		0.8819		29.2

		R809		1		0.5774		22.8

		R815		1.6667		0.3333		14.9

		R816		2.6667		1.3333		10.2

		R818		2.6667		0.3333		26.5

		R825		5.6667		0.3333		53.2

		R919		5.3333		0.3333		40.7

		R925		3		0		51.6

		R966		6		1		100

		R998		1		0.5774		0

		TDWR014		3		0.5774		100

		UWR047		2.3333		0.6667		100

		UWR091		3.6667		0.8819		100
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GCKI

		Site		Mean		SE		X axis

		KDWR039		5		1.1547		100

		KDWR06		3.3333		1.453		100

		MDWR012		4.6667		0.3333		100

		MDWR015		4		0.5774		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0.3333		0.3333		0

		OP13252		0		0		0

		OP2250		0.3333		0.3333		0

		OP2256		5.6667		1.3333		100

		OP2276		3.3333		0.8819		100

		OP2876		0		0		0

		OP2880		0.3333		0.3333		38.3

		OP3044		0.6667		0.3333		0

		OP352		0		0		0

		OP38250		1.3333		0.3333		100

		OP3832		1.3333		0.3333		49

		OP3877		0		0		0

		OP4071		0		0		0

		OP430		0		0		0

		R789		0.6667		0.6667		36.3

		R799		0.6667		0.3333		37.5

		R800		0		0		29.2

		R809		1.3333		0.6667		22.8

		R815		1.3333		0.3333		14.9

		R816		0.3333		0.3333		10.2

		R818		0.3333		0.3333		26.5

		R825		1.3333		0.8819		53.2

		R919		4.6667		1.7638		40.7

		R925		0		0		51.6

		R966		3.6667		0.6667		100

		R998		0.3333		0.3333		0

		TDWR014		2.6667		0.3333		100

		UWR047		3		1.1547		100

		UWR091		4.3333		0.3333		100
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Presenter Notes
Presentation Notes
Chestnut-backed Chickadee.

Clearcuts: generally absent; encountered rarely in forested edge adjacent to cutblock

Grouped Retention: moderately detected but low mean abundance; range of SE variable across retention values

Benchmarks: detected in most sites; considerable range in abundance and SE
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PSFL

		Site		Mean		SE		X axis

		KDWR039		3.3		1.2		100

		KDWR06		1.3		0.6		100

		MDWR012		5.6		0.3		100

		MDWR015		2.6		0.3		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0		0		0

		OP13252		0		0		0

		OP2250		0		0		0

		OP2256		0.3		0.3		100

		OP2276		0.3		0.3		100

		OP2876		0		0		0

		OP2880		1		0		38.3

		OP3044		0.6		0.3		0

		OP352		0		0		0

		OP38250		6.3		0.3		100

		OP3832		0.6		0.3		49

		OP3877		0		0		0

		OP4071		0.3		0.3		0

		OP430		0		0		0

		R789		0.6		0.6		36.3

		R799		0.3		0.3		37.5

		R800		0		0		29.2

		R809		0		0		22.8

		R815		0		0		14.9

		R816		0		0		10.2

		R818		1		0.6		26.5

		R825		4		0.6		53.2

		R919		1.3		0.3		40.7

		R925		0		0		51.6

		R966		6		1		100

		R998		0		0		0

		TDWR014		2		1.5		100

		UWR047		6		0.6		100

		UWR091		0.6		0.6		100
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CBCH

		Site		Mean		SE		X axis

		KDWR039		6.6667		0.3333		100

		KDWR06		8.25		3.1983		100

		MDWR012		5		0		100

		MDWR015		8.6667		1.2019		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0		0		0

		OP13252		0		0		0

		OP2250		0		0		0

		OP2256		4.3333		0.6667		100

		OP2276		2.6667		1.6667		100

		OP2876		0		0		0

		OP2880		3.6667		1.6667		38.3

		OP3044		0		0		0

		OP352		0		0		0

		OP38250		7.3333		0.3333		100

		OP3832		1.3333		0.3333		49

		OP3877		0		0		0

		OP4071		1.3333		0.8819		0

		OP430		0		0		0

		R789		3		1		36.3

		R799		0.3333		0.3333		37.5

		R800		0		0		29.2

		R809		0.6667		0.6667		22.8

		R815		0.6667		0.3333		14.9

		R816		0.6667		0.6667		10.2

		R818		3.3333		1.3333		26.5

		R825		5		0.5774		53.2

		R919		2		1.1547		40.7

		R925		0		0		51.6

		R966		8.6667		1.7638		100

		R998		0		0		0

		TDWR014		4.3333		0.3333		100

		UWR047		3		0		100

		UWR091		4.6667		2.0276		100
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WIWR

		Site		Mean		SE		X axis

		KDWR039		4.6667		0.8819		100

		KDWR06		7.3333		0.3333		100

		MDWR012		5		0.5774		100

		MDWR015		2.6667		1.2019		100

		OP1170		0		0		100

		OP1180		1.3333		0.3333		0

		OP1201		4.3333		0.3333		0

		OP1202		2		0.5774		0

		OP13252		0		0		0

		OP2250		1		0.5774		0

		OP2256		4.6667		0.6667		100

		OP2276		6		0.5774		100

		OP2876		3		1.1547		0

		OP2880		4.3333		1.2019		38.3

		OP3044		2.6667		0.8819		0

		OP352		2.3333		0.6667		0

		OP38250		4		1.7321		100

		OP3832		6.3333		0.6667		49

		OP3877		1.6667		0.6667		0

		OP4071		3.3333		0.6667		0

		OP430		1.6667		0.8819		0

		R789		3.3333		0.6667		36.3

		R799		2.3333		0.3333		37.5

		R800		3.3333		0.8819		29.2

		R809		1		0.5774		22.8

		R815		1.6667		0.3333		14.9

		R816		2.6667		1.3333		10.2

		R818		2.6667		0.3333		26.5

		R825		5.6667		0.3333		53.2

		R919		5.3333		0.3333		40.7

		R925		3		0		51.6

		R966		6		1		100

		R998		1		0.5774		0

		TDWR014		3		0.5774		100

		UWR047		2.3333		0.6667		100

		UWR091		3.6667		0.8819		100
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GCKI

		Site		Mean		SE		X axis

		KDWR039		5		1.1547		100

		KDWR06		3.3333		1.453		100

		MDWR012		4.6667		0.3333		100

		MDWR015		4		0.5774		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0.3333		0.3333		0

		OP13252		0		0		0

		OP2250		0.3333		0.3333		0

		OP2256		5.6667		1.3333		100

		OP2276		3.3333		0.8819		100

		OP2876		0		0		0

		OP2880		0.3333		0.3333		38.3

		OP3044		0.6667		0.3333		0

		OP352		0		0		0

		OP38250		1.3333		0.3333		100

		OP3832		1.3333		0.3333		49

		OP3877		0		0		0

		OP4071		0		0		0

		OP430		0		0		0

		R789		0.6667		0.6667		36.3

		R799		0.6667		0.3333		37.5

		R800		0		0		29.2

		R809		1.3333		0.6667		22.8

		R815		1.3333		0.3333		14.9

		R816		0.3333		0.3333		10.2

		R818		0.3333		0.3333		26.5

		R825		1.3333		0.8819		53.2

		R919		4.6667		1.7638		40.7

		R925		0		0		51.6

		R966		3.6667		0.6667		100

		R998		0.3333		0.3333		0

		TDWR014		2.6667		0.3333		100

		UWR047		3		1.1547		100

		UWR091		4.3333		0.3333		100
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Presenter Notes
Presentation Notes
Pacific-slope Flycatcher

Clearcuts: generally absent; encountered rarely in matrix

Grouped Retention: uncommon and missing from nearly 50% of sites; well-represented in highest retention site; range of SE moderately variable

Benchmarks: detected in most sites; considerable range in mean abundance and SE
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PSFL

		Site		Mean		SE		X axis

		KDWR039		3.3		1.2		100

		KDWR06		1.3		0.6		100

		MDWR012		5.6		0.3		100

		MDWR015		2.6		0.3		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0		0		0

		OP13252		0		0		0

		OP2250		0		0		0

		OP2256		0.3		0.3		100

		OP2276		0.3		0.3		100

		OP2876		0		0		0

		OP2880		1		0		38.3

		OP3044		0.6		0.3		0

		OP352		0		0		0

		OP38250		6.3		0.3		100

		OP3832		0.6		0.3		49

		OP3877		0		0		0

		OP4071		0.3		0.3		0

		OP430		0		0		0

		R789		0.6		0.6		36.3

		R799		0.3		0.3		37.5

		R800		0		0		29.2

		R809		0		0		22.8

		R815		0		0		14.9

		R816		0		0		10.2

		R818		1		0.6		26.5

		R825		4		0.6		53.2

		R919		1.3		0.3		40.7

		R925		0		0		51.6

		R966		6		1		100

		R998		0		0		0

		TDWR014		2		1.5		100

		UWR047		6		0.6		100

		UWR091		0.6		0.6		100
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CBCH

		Site		Mean		SE		X axis

		KDWR039		6.6667		0.3333		100

		KDWR06		8.25		3.1983		100

		MDWR012		5		0		100

		MDWR015		8.6667		1.2019		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0		0		0

		OP13252		0		0		0

		OP2250		0		0		0

		OP2256		4.3333		0.6667		100

		OP2276		2.6667		1.6667		100

		OP2876		0		0		0

		OP2880		3.6667		1.6667		38.3

		OP3044		0		0		0

		OP352		0		0		0

		OP38250		7.3333		0.3333		100

		OP3832		1.3333		0.3333		49

		OP3877		0		0		0

		OP4071		1.3333		0.8819		0

		OP430		0		0		0

		R789		3		1		36.3

		R799		0.3333		0.3333		37.5

		R800		0		0		29.2

		R809		0.6667		0.6667		22.8

		R815		0.6667		0.3333		14.9

		R816		0.6667		0.6667		10.2

		R818		3.3333		1.3333		26.5

		R825		5		0.5774		53.2

		R919		2		1.1547		40.7

		R925		0		0		51.6

		R966		8.6667		1.7638		100

		R998		0		0		0

		TDWR014		4.3333		0.3333		100

		UWR047		3		0		100

		UWR091		4.6667		2.0276		100
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WIWR

		Site		Mean		SE		X axis

		KDWR039		4.6667		0.8819		100

		KDWR06		7.3333		0.3333		100

		MDWR012		5		0.5774		100

		MDWR015		2.6667		1.2019		100

		OP1170		0		0		100

		OP1180		1.3333		0.3333		0

		OP1201		4.3333		0.3333		0

		OP1202		2		0.5774		0

		OP13252		0		0		0

		OP2250		1		0.5774		0

		OP2256		4.6667		0.6667		100

		OP2276		6		0.5774		100

		OP2876		3		1.1547		0

		OP2880		4.3333		1.2019		38.3

		OP3044		2.6667		0.8819		0

		OP352		2.3333		0.6667		0

		OP38250		4		1.7321		100

		OP3832		6.3333		0.6667		49

		OP3877		1.6667		0.6667		0

		OP4071		3.3333		0.6667		0

		OP430		1.6667		0.8819		0

		R789		3.3333		0.6667		36.3

		R799		2.3333		0.3333		37.5

		R800		3.3333		0.8819		29.2

		R809		1		0.5774		22.8

		R815		1.6667		0.3333		14.9

		R816		2.6667		1.3333		10.2

		R818		2.6667		0.3333		26.5

		R825		5.6667		0.3333		53.2

		R919		5.3333		0.3333		40.7

		R925		3		0		51.6

		R966		6		1		100

		R998		1		0.5774		0

		TDWR014		3		0.5774		100

		UWR047		2.3333		0.6667		100

		UWR091		3.6667		0.8819		100
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GCKI

		Site		Mean		SE		X axis

		KDWR039		5		1.1547		100

		KDWR06		3.3333		1.453		100

		MDWR012		4.6667		0.3333		100

		MDWR015		4		0.5774		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0.3333		0.3333		0

		OP13252		0		0		0

		OP2250		0.3333		0.3333		0

		OP2256		5.6667		1.3333		100

		OP2276		3.3333		0.8819		100

		OP2876		0		0		0

		OP2880		0.3333		0.3333		38.3

		OP3044		0.6667		0.3333		0

		OP352		0		0		0

		OP38250		1.3333		0.3333		100

		OP3832		1.3333		0.3333		49

		OP3877		0		0		0

		OP4071		0		0		0

		OP430		0		0		0

		R789		0.6667		0.6667		36.3

		R799		0.6667		0.3333		37.5

		R800		0		0		29.2

		R809		1.3333		0.6667		22.8

		R815		1.3333		0.3333		14.9

		R816		0.3333		0.3333		10.2

		R818		0.3333		0.3333		26.5

		R825		1.3333		0.8819		53.2

		R919		4.6667		1.7638		40.7

		R925		0		0		51.6

		R966		3.6667		0.6667		100

		R998		0.3333		0.3333		0

		TDWR014		2.6667		0.3333		100

		UWR047		3		1.1547		100

		UWR091		4.3333		0.3333		100
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PSFL

		Site		Mean		SE		X axis

		KDWR039		3.3		1.2		100

		KDWR06		1.3		0.6		100

		MDWR012		5.6		0.3		100

		MDWR015		2.6		0.3		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0		0		0

		OP13252		0		0		0

		OP2250		0		0		0

		OP2256		0.3		0.3		100

		OP2276		0.3		0.3		100

		OP2876		0		0		0

		OP2880		1		0		38.3

		OP3044		0.6		0.3		0

		OP352		0		0		0

		OP38250		6.3		0.3		100

		OP3832		0.6		0.3		49

		OP3877		0		0		0

		OP4071		0.3		0.3		0

		OP430		0		0		0

		R789		0.6		0.6		36.3

		R799		0.3		0.3		37.5

		R800		0		0		29.2

		R809		0		0		22.8

		R815		0		0		14.9

		R816		0		0		10.2

		R818		1		0.6		26.5

		R825		4		0.6		53.2

		R919		1.3		0.3		40.7

		R925		0		0		51.6

		R966		6		1		100

		R998		0		0		0

		TDWR014		2		1.5		100

		UWR047		6		0.6		100

		UWR091		0.6		0.6		100





PSFL

				1.2		1.2

				0.6		0.6

				0.3		0.3

				0.3		0.3

				0		0

				0		0

				0		0

				0		0

				0		0

				0		0

				0.3		0.3

				0.3		0.3

				0		0

				0		0

				0.3		0.3

				0		0

				0.3		0.3

				0.3		0.3

				0		0

				0.3		0.3

				0		0

				0.6		0.6

				0.3		0.3

				0		0

				0		0

				0		0

				0		0

				0.6		0.6

				0.6		0.6

				0.3		0.3

				0		0

				1		1

				0		0

				1.5		1.5

				0.6		0.6

				0.6		0.6



% Retention

Mean Abundance



CBCH

		Site		Mean		SE		X axis

		KDWR039		6.6667		0.3333		100

		KDWR06		8.25		3.1983		100

		MDWR012		5		0		100

		MDWR015		8.6667		1.2019		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0		0		0

		OP13252		0		0		0

		OP2250		0		0		0

		OP2256		4.3333		0.6667		100

		OP2276		2.6667		1.6667		100

		OP2876		0		0		0

		OP2880		3.6667		1.6667		38.3

		OP3044		0		0		0

		OP352		0		0		0

		OP38250		7.3333		0.3333		100

		OP3832		1.3333		0.3333		49

		OP3877		0		0		0

		OP4071		1.3333		0.8819		0

		OP430		0		0		0

		R789		3		1		36.3

		R799		0.3333		0.3333		37.5

		R800		0		0		29.2

		R809		0.6667		0.6667		22.8

		R815		0.6667		0.3333		14.9

		R816		0.6667		0.6667		10.2

		R818		3.3333		1.3333		26.5

		R825		5		0.5774		53.2

		R919		2		1.1547		40.7

		R925		0		0		51.6

		R966		8.6667		1.7638		100

		R998		0		0		0

		TDWR014		4.3333		0.3333		100

		UWR047		3		0		100

		UWR091		4.6667		2.0276		100
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WIWR

		Site		Mean		SE		X axis

		KDWR039		4.6667		0.8819		100

		KDWR06		7.3333		0.3333		100

		MDWR012		5		0.5774		100

		MDWR015		2.6667		1.2019		100

		OP1170		0		0		100

		OP1180		1.3333		0.3333		0

		OP1201		4.3333		0.3333		0

		OP1202		2		0.5774		0

		OP13252		0		0		0

		OP2250		1		0.5774		0

		OP2256		4.6667		0.6667		100

		OP2276		6		0.5774		100

		OP2876		3		1.1547		0

		OP2880		4.3333		1.2019		38.3

		OP3044		2.6667		0.8819		0

		OP352		2.3333		0.6667		0

		OP38250		4		1.7321		100

		OP3832		6.3333		0.6667		49

		OP3877		1.6667		0.6667		0

		OP4071		3.3333		0.6667		0

		OP430		1.6667		0.8819		0

		R789		3.3333		0.6667		36.3

		R799		2.3333		0.3333		37.5

		R800		3.3333		0.8819		29.2

		R809		1		0.5774		22.8

		R815		1.6667		0.3333		14.9

		R816		2.6667		1.3333		10.2

		R818		2.6667		0.3333		26.5

		R825		5.6667		0.3333		53.2

		R919		5.3333		0.3333		40.7

		R925		3		0		51.6

		R966		6		1		100

		R998		1		0.5774		0

		TDWR014		3		0.5774		100

		UWR047		2.3333		0.6667		100

		UWR091		3.6667		0.8819		100
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GCKI

		Site		Mean		SE		X axis

		KDWR039		5		1.1547		100

		KDWR06		3.3333		1.453		100

		MDWR012		4.6667		0.3333		100

		MDWR015		4		0.5774		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0.3333		0.3333		0

		OP13252		0		0		0

		OP2250		0.3333		0.3333		0

		OP2256		5.6667		1.3333		100

		OP2276		3.3333		0.8819		100

		OP2876		0		0		0

		OP2880		0.3333		0.3333		38.3

		OP3044		0.6667		0.3333		0

		OP352		0		0		0

		OP38250		1.3333		0.3333		100

		OP3832		1.3333		0.3333		49

		OP3877		0		0		0

		OP4071		0		0		0

		OP430		0		0		0

		R789		0.6667		0.6667		36.3

		R799		0.6667		0.3333		37.5

		R800		0		0		29.2

		R809		1.3333		0.6667		22.8

		R815		1.3333		0.3333		14.9

		R816		0.3333		0.3333		10.2

		R818		0.3333		0.3333		26.5

		R825		1.3333		0.8819		53.2

		R919		4.6667		1.7638		40.7

		R925		0		0		51.6

		R966		3.6667		0.6667		100

		R998		0.3333		0.3333		0

		TDWR014		2.6667		0.3333		100

		UWR047		3		1.1547		100

		UWR091		4.3333		0.3333		100
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Golden-crowned Kinglet
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Presenter Notes
Presentation Notes
Golden-crowned Kinglet.

Clearcuts: generally absent; encountered rarely forested edge adjacent to cutblock

Grouped Retention: moderately detected; considerable range in SE across retention values

Benchmarks: detected in all sites; considerable range in mean abundance but smaller range of SE among sites


Chart1

		100		1.1547		1.1547

		100		1.453		1.453

		100		0.3333		0.3333

		100		0.5774		0.5774

		100		0		0

		0		0		0

		0		0		0

		0		0.3333		0.3333

		0		0		0

		0		0.3333		0.3333

		100		1.3333		1.3333

		100		0.8819		0.8819

		0		0		0

		38.3		0.3333		0.3333

		0		0.3333		0.3333

		0		0		0

		100		0.3333		0.3333

		49		0.3333		0.3333

		0		0		0

		0		0		0

		0		0		0

		36.3		0.6667		0.6667

		37.5		0.3333		0.3333

		29.2		0		0

		22.8		0.6667		0.6667

		14.9		0.3333		0.3333

		10.2		0.3333		0.3333

		26.5		0.3333		0.3333

		53.2		0.8819		0.8819

		40.7		1.7638		1.7638

		51.6		0		0

		100		0.6667		0.6667

		0		0.3333		0.3333

		100		0.3333		0.3333

		100		1.1547		1.1547

		100		0.3333		0.3333



% Retention

Mean Abundance

5

3.3333

4.6667

4

0

0

0

0.3333

0

0.3333

5.6667

3.3333

0

0.3333

0.6667

0

1.3333

1.3333

0

0

0

0.6667

0.6667

0

1.3333

1.3333

0.3333

0.3333

1.3333

4.6667

0

3.6667

0.3333

2.6667

3

4.3333



PSFL

		Site		Mean		SE		X axis

		KDWR039		3.3		1.2		100

		KDWR06		1.3		0.6		100

		MDWR012		5.6		0.3		100

		MDWR015		2.6		0.3		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0		0		0

		OP13252		0		0		0

		OP2250		0		0		0

		OP2256		0.3		0.3		100

		OP2276		0.3		0.3		100

		OP2876		0		0		0

		OP2880		1		0		38.3

		OP3044		0.6		0.3		0

		OP352		0		0		0

		OP38250		6.3		0.3		100

		OP3832		0.6		0.3		49

		OP3877		0		0		0

		OP4071		0.3		0.3		0

		OP430		0		0		0

		R789		0.6		0.6		36.3

		R799		0.3		0.3		37.5

		R800		0		0		29.2

		R809		0		0		22.8

		R815		0		0		14.9

		R816		0		0		10.2

		R818		1		0.6		26.5

		R825		4		0.6		53.2

		R919		1.3		0.3		40.7

		R925		0		0		51.6

		R966		6		1		100

		R998		0		0		0

		TDWR014		2		1.5		100

		UWR047		6		0.6		100

		UWR091		0.6		0.6		100
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CBCH

		Site		Mean		SE		X axis

		KDWR039		6.6667		0.3333		100

		KDWR06		8.25		3.1983		100

		MDWR012		5		0		100

		MDWR015		8.6667		1.2019		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0		0		0

		OP13252		0		0		0

		OP2250		0		0		0

		OP2256		4.3333		0.6667		100

		OP2276		2.6667		1.6667		100

		OP2876		0		0		0

		OP2880		3.6667		1.6667		38.3

		OP3044		0		0		0

		OP352		0		0		0

		OP38250		7.3333		0.3333		100

		OP3832		1.3333		0.3333		49

		OP3877		0		0		0

		OP4071		1.3333		0.8819		0

		OP430		0		0		0

		R789		3		1		36.3

		R799		0.3333		0.3333		37.5

		R800		0		0		29.2

		R809		0.6667		0.6667		22.8

		R815		0.6667		0.3333		14.9

		R816		0.6667		0.6667		10.2

		R818		3.3333		1.3333		26.5

		R825		5		0.5774		53.2

		R919		2		1.1547		40.7

		R925		0		0		51.6

		R966		8.6667		1.7638		100

		R998		0		0		0

		TDWR014		4.3333		0.3333		100

		UWR047		3		0		100

		UWR091		4.6667		2.0276		100
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WIWR

		Site		Mean		SE		X axis

		KDWR039		4.6667		0.8819		100

		KDWR06		7.3333		0.3333		100

		MDWR012		5		0.5774		100

		MDWR015		2.6667		1.2019		100

		OP1170		0		0		100

		OP1180		1.3333		0.3333		0

		OP1201		4.3333		0.3333		0

		OP1202		2		0.5774		0

		OP13252		0		0		0

		OP2250		1		0.5774		0

		OP2256		4.6667		0.6667		100

		OP2276		6		0.5774		100

		OP2876		3		1.1547		0

		OP2880		4.3333		1.2019		38.3

		OP3044		2.6667		0.8819		0

		OP352		2.3333		0.6667		0

		OP38250		4		1.7321		100

		OP3832		6.3333		0.6667		49

		OP3877		1.6667		0.6667		0

		OP4071		3.3333		0.6667		0

		OP430		1.6667		0.8819		0

		R789		3.3333		0.6667		36.3

		R799		2.3333		0.3333		37.5

		R800		3.3333		0.8819		29.2

		R809		1		0.5774		22.8

		R815		1.6667		0.3333		14.9

		R816		2.6667		1.3333		10.2

		R818		2.6667		0.3333		26.5

		R825		5.6667		0.3333		53.2

		R919		5.3333		0.3333		40.7

		R925		3		0		51.6

		R966		6		1		100

		R998		1		0.5774		0

		TDWR014		3		0.5774		100

		UWR047		2.3333		0.6667		100

		UWR091		3.6667		0.8819		100
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GCKI

		Site		Mean		SE		X axis

		KDWR039		5		1.1547		100

		KDWR06		3.3333		1.453		100

		MDWR012		4.6667		0.3333		100

		MDWR015		4		0.5774		100

		OP1170		0		0		100

		OP1180		0		0		0

		OP1201		0		0		0

		OP1202		0.3333		0.3333		0

		OP13252		0		0		0

		OP2250		0.3333		0.3333		0

		OP2256		5.6667		1.3333		100

		OP2276		3.3333		0.8819		100

		OP2876		0		0		0

		OP2880		0.3333		0.3333		38.3

		OP3044		0.6667		0.3333		0

		OP352		0		0		0

		OP38250		1.3333		0.3333		100

		OP3832		1.3333		0.3333		49

		OP3877		0		0		0

		OP4071		0		0		0

		OP430		0		0		0

		R789		0.6667		0.6667		36.3

		R799		0.6667		0.3333		37.5

		R800		0		0		29.2

		R809		1.3333		0.6667		22.8

		R815		1.3333		0.3333		14.9

		R816		0.3333		0.3333		10.2

		R818		0.3333		0.3333		26.5

		R825		1.3333		0.8819		53.2

		R919		4.6667		1.7638		40.7

		R925		0		0		51.6

		R966		3.6667		0.6667		100

		R998		0.3333		0.3333		0

		TDWR014		2.6667		0.3333		100

		UWR047		3		1.1547		100

		UWR091		4.3333		0.3333		100





GCKI

				1.1547		1.1547

				1.453		1.453

				0.3333		0.3333

				0.5774		0.5774

				0		0

				0		0

				0		0

				0.3333		0.3333

				0		0

				0.3333		0.3333

				1.3333		1.3333

				0.8819		0.8819

				0		0

				0.3333		0.3333

				0.3333		0.3333

				0		0

				0.3333		0.3333

				0.3333		0.3333

				0		0

				0		0

				0		0

				0.6667		0.6667

				0.3333		0.3333

				0		0

				0.6667		0.6667

				0.3333		0.3333

				0.3333		0.3333

				0.3333		0.3333

				0.8819		0.8819

				1.7638		1.7638

				0		0

				0.6667		0.6667

				0.3333		0.3333

				0.3333		0.3333

				1.1547		1.1547

				0.3333		0.3333



% Retention

Mean Abundance





Brown Creeper
Chestnut-backed Chickadee

Pacific-slope Flycatcher Varied Thrush

Species monitoring - birds
Study by Mike Preston, SFU

Presenter Notes
Presentation Notes
Detailed bird species monitoring showed that different birds use different habitat in VR blocks; some are using both small and large retention patches, others like the flycatcher here, used only larger retention patches.



Changes in bird communities with harvesting

0% 20% 40% 60% 80% 100%

Uncut

Group

Clearcut
CBCH
WIWR
GCKI
PSFL
RBSA
VATH
BRCR
HAFL
RECR
DEJU

Figure 4. Percent frequency of occurrence in each treatment of the 10 most common species detected in uncut stands. Species codes and full names are 
given in Appendix 1.

Group retention maintains more similar distribution of
common species from uncut stands than a clearcut

Study by Mike Preston, SFU

Presenter Notes
Presentation Notes
The point here is that the frequency of occurrence of common species from uncut stands is more similar after harvesting with VR than with clearcutting – showing value in leaving patches.  Mike Preston’s report says: “. …Preliminary results showed that all of the 18 most frequently detected species occurring in uncut stands were represented in group retention stands, but most (66%) occurred in lower abundance. Compared to clearcuts, group retention sites supported more species and, unlike clearcuts, were not dominated by Dark-eyed Junco and Winter Wren. The response of most forest-dependent species to percent retention appears relatively linear, although the slope (and possibly the shape) of the line varies among species. That assessment is ongoing.”
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Species monitoring - birds

• Abundance, richness and diversity increased 
with patch size (based on 33 patches, 0.25 to 
3.2 ha)

• Characteristic species of late-seral stands such 
as Brown Creeper, Chestnut-backed Chickadee, 
Golden-crowned Kinglet, Varied Thrush, Red-
breasted Sapsucker, and Townsend’s Warbler
were present in Group Retention cutblocks, but 
not in all stands nor in consistent numbers.

• Habitat features other than group size are 
important factors for species presence 

Research by Mike Preston, SFU

Presenter Notes
Presentation Notes
See notes previous slide



Summer bird transects – VI

Presenter Notes
Presentation Notes
They did do some broader monitoring of birds throughout the tenure by spring/summer breeding bird transects.  This helps look at trends and provides background for site level observation. Topics for another time



Gastropods and Salamanders

Presenter Notes
Presentation Notes
Some of the studies haven't yet addressed the two questions (effects of VR type and amount).  Gastropods for example mainly had pre-experimental work.  Some interesting findings though.



Gastropods (snails & slugs)
Why monitor them? They are sensitive to 

forest floor conditions, moisture, humidity 
What have we found so far?
 Total of 27 species from VI surveys (6 slugs, 6 large 

snails and 15 small snails)
 Few species above 400m; abundant on low-elevation 

deciduous sites
 A lot of variability by site and season of year
 Two rare species: dromedary and warty “jumping” 

slugs
What about VR treatments?
 Generally, there are more snails & slugs in uncut 

forests compared to recently logged sites
 VR groups had more of some species

than the cut areas of the block.

Presenter Notes
Presentation Notes
Results after 5 years of monitoring gastropods…mostly pre-harvest, but a few sites post-harvest.
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Dromedary Jumping-slug
Hemphillia dromedarius

Presenter Notes
Presentation Notes
They have found some interesting stuff though – jumping slug (1/2 inch jump to avoid predation)
-1st record of the species for Canada during their surveys
-rare on Vancouver Island and appears to be older forest associate



Canopy Epiphytes
Methods
• Canopy branch sampling

and inventory
• Manual tree climbing
• 16 trees per treatment/site

Presenter Notes
Presentation Notes
Lichens were monitored near end of AM program (i.e., not long before company sold and projects halted) 



Canopy epiphytes

Presenter Notes
Presentation Notes
This is a copy of a page from Bunnell et al’s ‘learning to sustain biodiversity’ book that documents some of the Weyco adaptive management program.  Eventually the lichen study was analyzed and shows reduction of lichens in forests near open edges. 



Aquatic Amphibians- Wetland Survey
Objectives
 Survey for small wetlands 

in dry variants (CWHxm)
 Locate potential 

amphibian monitoring 
sites

 Compare buffer 
treatments 

• South Island - 6,407 wetlands / 663 ha
• North Island - 2,160 wetlands / 314 ha
• Five amphibian species identified during surveys: 

Northwestern salamanders, Long-toed 
salamanders (not NI), Rough-skinned newts, 
Pacific tree-frogs, and Red-legged frogs.

Results

Presenter Notes
Presentation Notes
Small wetlands are a special case that were not able to be monitored effectively at VRAM sites, but could be monitored at selected operational VR sites. Elke talking to you tomorrow about frogs and wetlands.



Amphibians

Presenter Notes
Presentation Notes
Some ponds warmed without buffers so that was good, but some unbuffered ponds also dried up and didn’t let tadpoles mature.  They need forest nearby, but maybe not entire buffers … a bit complicated and stay tuned for Elke tomorrow.



Squirrels
Life history - closely tied to

seed, fungi and snags.

Sites observed - 4 Variable 
Retention sites

Findings
• Squirrels use patches soon after harvest.
• They move between patches.
• They also use young second growth.

Presenter Notes
Presentation Notes
As in all pilot studies, some organisms turn out not to be suitable for the questions.  Squirrels, for example, turned out to be at too low densities on Vancouver Island to allow useful comparisons of VR treatments, so we stopped monitoring them. They also seemed to be in all ages of forests.



Summary of initial results of
species monitoring

• VR shows potential for maintaining species 
from the original forest that would not 
otherwise be present in a clearcut 

(so far)
• Group retention is generally better than 

dispersed for maintaining habitat 
(within the 0 – 30% range tested)

• As expected, species respond differently to 
logging; pilot studies have identified 
candidate “indicator” species for monitoring 

(those that prefer/require older forest conditions)

Presenter Notes
Presentation Notes
So, a summary of how species responded to VR.  See slide for points.



• Synthesize study results (models)

• Combine results from indicators
 projecting landscapes

 projecting habitat structures

 tying to organism needs

Group Retention

Species Monitoring
Linking to management

Presenter Notes
Presentation Notes
There were larger projects that took the results of habitat monitoring and species responses and tried to project those across landscape and the tenure.   Did some work but ran out of time.



Summarizing…

• Two key scales:
– Landscape

• Reserves
• Zoning
• Harvest pattern

– Stands
• Retention of structure
• And … other actions to 

increase diversity (brushing, 
planting, pruning)…

Presenter Notes
Presentation Notes
So, how to summarize this talk.  We’ve talked about EBM’s two scale:  Landscape coarsest filter representation of habitats; stand a medium filter of structure; then check on fine filter species

You will note we didn’t talk about species specific management, that is focusing on one species at time, seeing what they need than making sure it is available.  The idea is that if we do the coarse filter right, if we do landscape and stands right, then we won’t put as many species at risk.  For sure we still we need to focus on specific species of concern when we find them, For example, manage goshawks when we know the nest area, black bears when we find a den, but keeping the habitat attributes during coarse filter should mean we have more of species happier across the landscape.




Those are approaches to 
consider

But it takes some planning and buy in:
• What are the important values to sustain?

• Think about about reserve design, old forest 
recruitment and zoning 

• How to collaborate with 
landowners/neighbouring licensees

• How and where to implement stand 
retention

Presenter Notes
Presentation Notes
Implementing EBM on a small tenure like the community forest makes it even more important to understand the context of the tenure and the values of the community.  SCCF has the ok from MoF to pursue EBM and SCCF is reaching out to Shishalh and then the community to clarify values and talk about EBM. They are thinking about higher targets for reserves and zoning even on their small tenure.  Silvicultural systems will be refined to meet objectives set by community engagement and will use VR in some cases. 

Yes, it is beyond legal, it will impact timber supply, and that of course is a concern to some.  But if anybody should be thinking about broader values, it is a community forest. And the community here on SSC has more interests than timber. Sure, community forests could operate in the context of the Landscape Unit, understanding the legal objectives have been met with OGMAs and other protected areas.  But where a low Biodiversity emphasis option sets low targets of 9 or 10% and amounts of old forest are even lower, sometimes less than 1%, both science and communities suggests more be done for biodiversity.




Lessons from 
the Cheshire 

Cat 
A: “Would you tell me , please, which way 

I ought to go from here?”
C: “That depends a good deal on where 

you want to get to.”
A: “ I don’t much care where - ”
C: “Then it doesn’t matter which way you 

go.”

Presenter Notes
Presentation Notes
Again, values are important, knowing where you want to get to is critical. Only then can you set paths in motion and check progress along the way. SCCF’s ideas for EBM will include those presented here, but will be modified by community input.



Thank-you!
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