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Introduction 

Our objective was to evaluate the degree to which non-vertebrate species could be assigned to groups 
within the Species Accounting System (SAS) developed for vertebrates (e.g., Bunnell et al. 2009b,c).   
That accounting system facilitates evaluation of forest practices, so ability to assign non-vertebrate 
species to groups within it would be helpful.  Seven groups of non-vertebrates were examined: vascular 
plants, butterflies, odonates, carabid beetles, liverworts, mosses, and lichens.  Evaluation of vascular 
plants was limited to those red- or blue-listed or assigned priority 1 and 2 within SARCO’s (Provincial 
Conservation Framework) due to time constraints.  Unlike some non-vertebrate groups, there is abundant 
data for vascular plants and for this progress report time had to be distributed across seven groups.   
Fungi and the many other non-vertebrates were not thoroughly addressed due to both limitations on time 
available and generally poorer knowledge on how some non-vertebrate groups respond to habitat 
elements and forest types.  For most non-vertebrates we were able to note those specific to northeastern 
British Columbia, but mosses and liverworts had to be treated province-wide.  The comments below 
briefly report progress on each group and summarise assignments to species accounting groups that are 
detailed in the attached appendices.  The comments also indicate where more work could be done on 
these groups to complete or improve assignment to monitoring groups 

Vascular Plants 
We confined our treatment of vascular plants of northeastern BC to those that were red- or blue-listed by 
the provincial Conservation Data Centre or ranked as priority 1 or 2 for any of the three goals of the 
Provincial Conservation Framework.  Rationale for the framework and its goals is described in Bunnell et 
al. (2009).  For these species we noted their status, recorded their habitat, and placed them into species 
accounting groups.  Ranges and habitats were found from NatureServe species explorer, eflora BC or 
from MacKinnon et al. (1992).  The latter two sources incorporate locations of the 8-volume series of 
Douglas et al (1989-1994).  The resulting list of vascular plants, sorted by species accounting group is 
found in Appendix 1.  A brief summary follows. 

• Many (61) of the 137 vascular plants (that are either red or blue listed or are ranked as 
priority 1 or 2 for the 3 goals considered by SARCO) are associated with non-forested 
habitats such as talus and alpine or open meadow (SAS Group 6). 

• 41species are associated with riparian habitats.  These may be riparian areas near 
flowing water or various wetlands including marshes, bogs or fens (SAS Groups 3w, and 
3r). 

• 30 vascular plants are associates with recently disturbed areas (designated 2(RD)).  
These include herbs and shrubs associated with forest openings and natural forest 
meadows. 

• 5 species (Carex misandra, Pyrola elliptica, Chenopodium hians, Lupinus kuschei, 
Minuartia stricta) appear to be generalists, and although of conservation concern are 
found in a variety of habitats (SAS Group 1). 

• Only one species is closely associated with hardwoods, SAS Group 2:H - Western 
rattlesnake root, Prenanthes alata.   

• None of these vascular plants seems to be reliant on conifer forest or forest interior.  

Placing the non-listed vascular plants into species accounting groups remains to be done.  Some of the 
non-listed plants may be associated with forest interior, particular forest types, or older conifer forest 
forests and could be useful for monitoring effects of forest practices.   
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The vascular plants are not separated by Fort Nelson and Fort Saint John (or TFL 48) because the 
information on range by CDC and SARCO is by broad forest district. 

Butterflies 
While working with F. Bunnell developing the new provincial conservation framework, Kelly Squires 
developed a list of butterflies of northeastern BC.  For that list we confirmed species’ ranges and checked 
their habitats from Butterflies of British Columbia (Guppy and Shepard 2001).  We listed species’ ranks for 
each of the three goals as derived within the provincial conservation framework and noted any species 
listed by CDC or COSEWIC.  All the butterflies known from northeastern BC have been placed into 
species accounting groups (Appendix 2).   We noted whether they occur in Fort St John or Fort Nelson or 
both.  Most butterflies are reliant on various herbs and shrubs as larval food plants although some use 
overstory trees.   A brief summary follows. 

• Most (54) of the 114 butterflies occurring in northeastern BC are generalists associated 
with open habitats (Group 1).  For some of these, secondary habitats include riparian 
areas, shrubs, hardwoods, or recently disturbed habitats. 

• 34 butterfly species use primarily non-forested habitats, such as alpine, open meadow 
and talus (Group 6).  Again, secondary habitats may include riparian, shrubs, recently 
disturbed areas and hardwoods (For example, Milbert’s tortoiseshell uses riparian 
features amongst the many open and lightly wooded habitats it frequents, and Chippewa 
sulphur uses bogs in open habitats). 

• 15 are associated with a variety of forest types (designated as 2(all) in Appendix 2), but 
almost all use shrubs as larval food plants.  

• 3 are found predominately in conifer forests, Group 2(C) (Jutta Arctic, Taiga Alpine, Freija 
Fritillary) 

• 5 are found predominately in hardwood forests, Group 2(H) (and sometimes mixedwood 
forests, MW):  Long Dash, Meadow Fritillary, Uhler’s Arctic, Alberta Arctic, and Aphrodite 
Fritillary. 

• Three are dominantly riparian, Group 3r (Frigga Fritillary, Hoary Elfin, and Peck’s 
Skipper). 

• None seem to be associated with forest interior. 

Carabid beetles 
We used the literature noted in Appendix 3 to create a table of carabids likely to be found in northeastern 
BC (see Appendix 3).  We sometimes assumed carabids found in boreal Europe could also be found in 
BC, which may be an overly generous assumption.  Although efauna BC lists 483 carabid beetles for 
British Columbia, it provides no range maps or habitat information.  That condition reflects the incomplete 
sampling for this group.  Instead of using the efauna list, we used studies on forested carabids (much of it 
from adjacent Alberta) to create a list of carabids likely of interest to forestry in northeastern BC.  Where 
no habitat data were available we sometimes assumed that the habitat association of a species was 
similar to the habitats used by other members in the genus. Where no habitats are noted under the 
"habitat notes" column of Appendix 3, the species accounting group is based on best guess for that genus 
and should be viewed as only a guess. 

A brief summary follows. 
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• Most (64) of the 160 species for which habitat could be at least crudely described are 
generalists (Group 1), found in open habitats and recently disturbed forest. 

• Another 11 are noted as found recently cut sites, These are potentially better described 
as members of Group 1; some studies sample only recently logged sites. 

• 43 are forest dwelling but found in a variety of forest types – 2(all). 
• 24 were found in conifer forests but many of those also found in mixedwood and 

hardwood forests. 
• 12 are dominantly found in hardwoods, Group 2H. 
• We have no habitat information for 7 species; these could be investigated further.   

Odonates  
Rob Canning (Royal British Columbia Museum) provided a list of odonates (dragonflies and damselflies) 
of northern BC (not separated by Canfor’s Divisions) and their associated habitats.   We noted the 
ranking from the provincial conservation framework and any CDC listings for those species.  All the 
odonates are associated with riparian or wetland habitats.  Some are quite general in the types of riparian 
or wetland habitats they require, whereas others are associated with very specific stream or wetland 
characteristics (see Appendix 4).  Most provincial mapping does not differentiate wetlands to that fine a 
scale.  The current provincial wetland classification (MacKenzie and Moran 2004) includes many of these 
wetland types, but even this classification does not delineate wetlands as specifically as do the odontates.  
Moreover the provincial classification cannot be replicated from VRI but requires finer scaled surveys.  
The large number of wetlands and water bodies of various types in northeastern British Columbia makes 
it unlikely odonate habitat will ever be at risk from forest practices.  Appendix 4 also notes rare or high 
priority odonates, if these are found, particular attention to wetland buffers could be considered in those 
areas.  

Liverworts 
We used a file created by Isabelle Houde (which refined work of Kelly Squires) that lists 163 liverworts of 
BC and their habitats.  We added to that file 10 more rare liverworts that likely are found in northeastern 
BC from Ryan (1996).  We have not found information on habitats for all liverworts (29 do not have 
habitat information in Appendix 5.  More literature searching could be done to fill in that information.  
Ranges of liverworts are poorly documented; we were unable to assign species specifically to 
northeastern BC or to specific Canfor Divisions.  

A brief summary follows. 

Most liverworts are found on substrates that are not necessarily associated with forests.  Of 
those 83 liverworts, 38 are on rocks and 45 on soil (83 in SAS Group 6). 

• 26 liverworts are found in many habitats (generalists, SAS Group 1). 
• 21 are found in riparian habitats (Group 3r). 
• 13 are on down wood (Group 3dw), some of those are also on bases of trees. 
• One is associated primarily on hardwood trees, Group 2H (Porella cordaena on maples). 

Mosses   
We began from a list of mosses of British Columbia that F. Bunnell had initiated as a contribution to 
developing the provincial conservation framework (Bunnell et al. 2006).  That list had been provided to 
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two provincial experts – Patrick Williston and Karen Golinski – to add available information on habitat 
affinity.  Information we added on range was derived largely from Schofield (1992) and Ryan (1996).  
That list included 866 species or subspecies of mosses.  Less than half of those were assigned habitats. 
The lack of information sometimes reflects failure of collectors to designate substrate, but is also is a 
product of the current instability of bryophyte nomenclature.  We added additional habitat information, 
also from Schofield (1992) and Ryan (1996).  For many species we could not assign substrate affinity.  In 
some instances we assumed habitats for subspecies were the same as habitats listed for species 
(possibly a poor assumption).  Likewise we assumed that if the species appeared present in the area, the 
subspecies also was present.  That too is likely a poor assumption.  Appendix 6 includes additional notes.  
There is likely more that could be done to assign substrate affinity, but search will be impeded by the lack 
of stability in nomenclature. The lack of known affinity is potential important because a majority of 
members of the International Association of Bryologists cited forestry practices as the greatest contributor 
to the decline of bryophyte species and groups (Christy 1992).   

A brief summary follows. 

• 58 of the mosses considered are generalists (Group 1); some of those (9) are also 
somewhat associated with trees and one with understory. 

• 7 are closely associated with hardwoods, Group 2H. 
• 15 are associated with trees. 
• 14 are associated with down wood (Group 3dw). 
• 110 are associated with riparian habitats (Group3r). 
• 51 are associated with soils in forests (and simply listed as Group 3 with no explanatory 

bracket). 
• 229 use non-forested habitats (Group 6). 

Lichens 
The list of lichens and their habitats was built by Houde and Paczek (2003) for northeastern BC using 
distribution information from the sources noted in Appendix 7.  Again the information on distribution was 
insufficient to distinguish among DFAs. We used known habitat associations to assign lichens to species 
accounting groups.  Details of how groupings were decided are included in the notes in Appendix 7). 

• 83 lichens are generalists (Group 1), some of those are also associated with wetlands, 
one with hardwoods, some use down wood, and one is associated with interior. 

• 17 largely use non-forested habitats (Group 6). 
• 3 are associated with forest in general – 2(all). 
• 77 are associated with conifers(2(C)); of those a few also use deciduous (2(H)) as 

secondary habitats.  Of those 77, 56 are associated with old conifers. 
• 16 are found mostly on hardwoods (2(H)); one of those is found on old hardwoods 

(Leptogium saturninum). 
• 15 use recently disturbed habitats (2(RD)), some of those are associated with understory 

species. 
• 2 are associated with riparian habitats, 3r (Nephroma resupinatum, Ramalina sinensis). 
• 7 use down wood in forests (3dw). 
• 2 are primarily associated with understory, 3u (Cetraria sepinocola,Phaeophyscia 

kairamoi). 
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The CDC lists no red or blue lichens in the Fort Nelson or Peace Forest Regions (a few are listed but only 
from the coast).  Few lichens have been evaluated within the provincial conservation framework.  

Summary of findings on high priority non-vertebrates 
 

By high priority we mean ranks or 1 or 2 within any of the three goals of the provincial conservation 
framework.  Rationale for the framework and its goals is described in Bunnell et al. (2009).  Briefly the 
three goals reflect the conservation adage ‘think globally, act locally.  They are: 

1 = To contribute to global efforts for species conservation.  Goal 1 recognizes that some widespread 
species may occur only sparsely in British Columbia but are under threat throughout their range.  It is 
intended to ensure that some provincial resources are assigned to conserving species globally at risk, 
even when these are widely distributed.  

2 = To prevent species from becoming at risk.  Goal 2 is intended to be proactive and provide early 
detection of threats, thereby reducing the need for costly recovery actions.  It is facilitated by including all 
native species in assessments of priority, rather than focusing solely on those already ‘at risk’.   

3 = To maintain the richness of native species.  Goal 3 represents efforts to sustain all native species, 
even when only jurisdictionally rare and abundant elsewhere.  It ensures that challenging, jurisdictionally 
rare species will not be ignored in pursuit of Goal 2. 

 

• Of the 42 vascular plants of the northeast that ranked 1 or 2 within one of the three 
goals of the conservation framework, 1 uses hardwoods, 11 use recently disturbed sites, 
and 8 have some association with riparian areas. 

• Only 6 of the butterflies (Appendix 9) found in northeastern BC are listed as priority 1 or 
2 for goals 1,2 or 3 of the provincial conservation framework.  One is a forest dwelling 
generalist (Eastern Pine Elfin, Incisalia niphon clarki). 

• Three odonoates of northeastern British Columbia are ranked within the conservation 
framework:  Familiar bluet (Enallagma civile), priority 1 for goal 3; Alkali bluet (Enallagma 
clausum), priority 2 for goal 2; and Plains forktail (Ischnura damula), priority 1 for goal 3.  
All are riparian or wetland, thus not well captured by coarse filter analyses, but it is 
unlikely that their habitat is at risk. 

• No carabid beetles or liverworts are assessed within the provincial conservation 
framework. 

• Of the 144 mosses (Appendix 8) that have priorities 1 or 2 for goals 1 2 or 3 in SARCO, 
36 use riparian habitats; 9 on trees or down wood. 

• No lichens in northeastern BC are listed as having priority 1 or 2 for any of the three 
provincial conservation goals.  Of lichens evaluated only three were assigned priority 1 or 
2.  None these are listed in Houde and Paczek (2003) file of lichens of the northeast, and 
we have assumed they are absent. (Priority 1 lichens in BC include Leptogium 
polycarpum and Leptogium platinum.  The priority 2 lichen is Leioderma sorediatum) 
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